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ARIZONA HIGHWAY DEPARTMENT 

Ge 01 tlemen: 

PHOENIX. ARIZONA 

-~ 

The State ~ngineer has the honor of transmitting 
herewHh tl1e Biennial Rei~ort of t:he operations 
of the Arizona Highway Depart:n,mt for the fjscal 
:ve2X s ending June 30 , 19 23, and. June 30, 19 24. 

'.';11erever :practicable additioYlaJ. data, of t11e ac-­
tivit ies of the Highv.ay Departnant, has been in­
cluded to extend the infornation to a later date 
for the enlightenment of both yourselves and the 
State Leg• isla lure. 

During this biennial there have been two State 
Eng_ine ers. Mr. F. R. Goodman resigned in April, 
1924, and \'.as succeeded by myself. As we have 
both served under your administration, the state­
ments herein cover the two yea r period without 
division. 

Respectfully yours, 

W. C. Lefebvre 
State Engineer 

Honorable Geo. W. P. Hunt, 
Governor of :,rizona. 

Honora.ble C. ~r. Zander, 
Director Highway Dep3.rtment. 

Pho en ix, A.r izo na. 
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C. C. SMALL, Chief Locating Engineer 
W. J . JAMIESON, Office Engineer 

B. M. ATWOOD, District Engineer 
C. L. JENKEN, District Engineer 

W. R. HUTCHINS, District Engineer 
ED TEN EYCK, District Engineer 

S. B. JONES, Chief Clerk 

R. A. HOFFMAN, Bridge Engineer 
D. E. BLAKE, Testing Engineer 

J. L. DUNNE, Traveling Auditor 

M. :MONAHAN, Chief Accountant 

GEO. V. EBERLE, Purchasing Agent 
C. :M. ZANDER, Superintendent of Equipment 



DEPARTMENTAL HEADS 
June 30, 1924 

C. M. ZANDER, Director of Highway Department 
W. C. LEFEBVRE, State Engineer 

W. W. LAl'TE, Chief Engineer 

B. M. ATWOOD, District Engineer 

E. M . WHITWORTH, District Engineer 

T . S. O'CONNELL, Di5trict Engineer 

GEORGE B. SHAFFER, Paving Engineer 

R. A. HOFFMAN, Bridge Engineer 

B. A. McNELLY, Testing Engineer, 
C. C. SMALL, Location Engineer, (Associated) 

V. A. WOOD, Chief Clerk 

R. E. L. WEBB, Chief Accountant, 

GEO. V. EBERLE, Pmchasing Agent 

C. R. JONES, Superintendent of Equipment 
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u PON the assumption of . the duties of the operation of the 
.Arizona Highway Department on January 2, 1923, it was 

found that a large const.ruction program was in force, both by con­
tract and State forces.' Several large projects, upon. which work 
had not been started, were under conti1'act; there was a large out­
standing indebtedness and the available funds were inadequate to 
meet the current necessities such as payrolls, contractors' estimates 
and the like. 

The Legislatme convened early in January but its activities were 
such as to render im,mediate operations 'more difficult to the extent 
of complete cessation on some of the projects, and giving only par­
t~al assistance late in the session. 

In the closing cyclonic hours, the Legislatme enacted th·e High­
wai Bill-without the emergency clause-which became a law June 
9, 1923. This bill, with its limiting and conflicting· restrictions, 
with the virtual impossibility of reaching· accurate iuterpre~ations 
of its provisions, while providing funds for operation, has rendered 
operation a problem. 

In addition to this, the resignation of the former State Engineer, 
F . R. Goodman, in April 1924, and my appointment as his successor, 
which required a limited reorganization, added confusion and de­
lays of more or less consequence clue to the uneasiness of the per­
sonnel, but this was quickly adjusted. 

Despite the foregoing, the Arizona Highway Department has 
made exceptional progress during your administration, as evi­
denced by the statements contained herein, and which compares 
rnost favorably with preceding biennial periods in accomplish­
ments of this department, physically and financially. 

The Highway Department is the largest branch of the State 
Government and is surpassed in magnitude by only a very few cmn­
panies operating within the confines of Arizona. Its wide range 
of operations, both in territory and duties, renders it peculiarly 
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difficult of management and makes the inter-departmental coali­
tion most essential. 

Highway construction and operation has become a big· business, 
one very essential to State and Community progress, requiring 
hig·hly specialized employes familiar with local conditions. It has 
been the endeavor under your administration to give the best pos­
sible service to the public by very intense attention to highway 
maintenance; to keep pace with the rapid developments of high­
way cons4·uction methods and materials; and to obtain the best 
highway of its type possible . 

.A. study of traffic conditions is being conducted for the basis of 
present maintenance and for future betterments and improvements . 

. PHOENIX-WICKENBURG HIGHWAY 

·,_.~ '-_ 

.: .. ;-: 

SAN DOMINGO ARCH BRIDGE 
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Sixth Legislature, 1923 

T he higl]iway legislation passed by the Sixth Legislature in 
regular session, 19"23, has very little in its favor . As perman­

ent legislation only one measure out of the three passed has any 
value whatever. Of 1jhe other two measures, one was intended to 
be purely temporary, and the other, or the major measure, failed 
hopelessly in its original intent. 

Several of the members of this legislature were extremely dili­
gent in behalf of progressive and constructive legislation for better 
highways and efficienciy in the Highway Departmen~. Their ef­
forts were greatly appreciated by those interested in the high­
ways of Arizona, but the majority of the members, for some unac­
countable reasons, were adverse to Highway progressiveness,-at 
least at that ~ime,-as evidenced by their final legislation. 

The first measure that was enacted in behalf of the Highway De­
partment was House Bill No. 159. This act was purely temporary 
in effect, and was to pay long overdue payrolls of the employees 
of the Department and to insure the delivery of materials on con­
tract jobs. This latter provision was made necessary by the fact 
that there were many outstanding obligations, some of long dura­
tion, which had rendered the credit of the State questionable. 
This act was not passed until February 19, almost one and one 
half months after the Legislature had convened, and further 0redit 
would not be extended on the part of the railroads, or the advance­
ment of freig·ht on the part of the merchants. 

The second measure enacted was Senate Bill No. 66, approved 
lVIarch 5, 1923. This measure might rightly be classed as construc­
tive legislation, as it provides funds for highway maintenance on 
State Highways for the State System as a unit, and irrespective of 
the County lines. 

The third and last measure enacted by this Legislature was Sen­
ate Bill No. 156, famously known as -qhe "Hig·hway Bill." The 
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measure as introduced, and as it now stands, is primarily an ap­
propriation bill, and fiherefore for only a limited period of time. 
While the bill as originally drawn contained restrictions that were 
drastic and ·would require extreme caution to carry out, it also was 
constructive and progressive in its distribution. of the funds to be 
appropriatied thereby. 

The Bill was introduced in the last hours of the session and from 
the very moment of its introduction it was the subject of the bitter­
est attack. Sections were· stricken, changed and amended without 
regard to other sections that might be conflicting, the emergency 
clause was stricken out, and the bill passed on for approval with­
out being given the consideration of being engrossed. This resulted 
in a piece of Legislation virtually incapable of ac·curate interpreta­
tion, and subject to the referendum and litigation. 

As this act was not delivered to you for your com:ideration until 
the very cJo.-,ing hours of the session a veto of the bill i!l iL::. ~mtirety 
would have meant no reliei whatever of the chaotic finances of the 
'iHighway Department. Your approval of the bill, subject to your 
Yeto of certain sections of it, would have been a ,i<'ry material help 
in the operations of the Department during this biennial, and it is 
regrettable that the courts did not sustain your veto, during the 
gauntlet of litigat1ion to which the measure was subjected. 

The measure became a law June 9, 1923, as passed by the 
Legislatme, five months after that august body had convened and 
virtually that long after . they were more or less conversant with. 
the finances and activities of the Department. During this period 
deserving creditors of the State and conti·actors on highway work 
were suffering financially because of the inability of the Depart­
ment to meet its legitimate obligations at an earlier elate, due to 
the lack of prompt and comprehensive legislation. 

Legislation of this nature is not conducive to efficiency on the 
part of tpe Highway Department and to the credit and confidence 
the State deserves. It reflects materially higher prices for a low­
er class of workmanship in the construc,tion and maintenance of 
the highways of the State. 

'l'he following is the legislation enacted by ~he Sixth Legislature 
assembled in regular session, 1923, and the approval and veto of 
certain sections of Senate Bill No. 156. 



STATE HIGHWAY DEPARTMENT 

LEGISLATIVE BILLS 

(House Bill No . 159.) 

AN ACT 

' 13 

'l'O DEFRAY THE CURRENT EXPENSES OF THE STA'fE 
HIGHWAY DEPARTMENT, AND APPROPRIATING THE 
SID/[ OF $136,000.00 FOR THE PURPOSE OF PA YING THE 
PAYROLLS OF 'l'HE OFFICE OF 'l'HE STATE ENGINEER 
OF THE STATE OF ARIZONA AS OF FEBRUARY 20, 1923; 
AND THE SUM OF $15,000.00 TO DEFRAY FREIGHT 
BILLS A.ND EXPENSES OF THE OFFICE OF THE STATE 
ENGINEER ON ACCOUNT OF FREIGHT AND EXPENSE 
ON MATERIALS FURNISHED STATE CONTRACTORS ; 
A.ND DECLARING AN EMERGENCY. 

Be it Enacted by the Legislature _of the ~ate of Arizona: 

Section 1. For the purpose of defraying the current expenses 
of the office of the State Engineer of the State of Arizona., there is 

· hereby appropriated ou1; of the General Fund of the State of Ari­
zona, the following sums of money, to be expended by the said of­
fice of State Engineer for the purposes hereinafter set forth, to-wit : 

. The sum of $136,000.00, or as much thereof as may be necessary, 
for the purpose of paying the payroll account of said office of State 
Eng·ineer accrued as of the 20th clay of February, 1923. 

The sum of $15,000.00 or as much thereof as may be necessary, 
for the purpose of paying freight bills upon materials to be sup­
plied to the contractors of the State by the State of Arizona subse­
quent to the effectiveness of this Act. 

Said monies shall be paid as aforesaid upon presentation of duly 
certified claims of said office of State Engineer to the State Audi­
tor, who shall draw his warrants therefor on the State Treasurer, 
who shall pay the same out of the General Fund of the State. 

Section 2. Whereas, the preservation of the public peace, health 
arid safety makes it necessary that the provisions of this Act shall 
become immediately operative, an emergency is hereby dee-la.red to 
exist, and this Act is hereby exempi/ed from the operation of the 
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referendum provisions of the State Co11stitution and shall take ef­
fect and it shall be in full force and effect from and after the pass­
age by the legislatlue and its approval by the Governor. 

Approved February 19, 1923. 

(Senate Bill No. 66) 

AN ACT 

PROVIDING FUNDS FOR THE MAINTENANCE OF STATE 
ROADS; PROVIDING FOR THE DISPOSITION OF ALL 
FUNDS NOW IN CUSTODY OF THE STATE TREASURER, 
RECEIVED FROM AUTOMOBILE AND O'l'HER MOTOR 
PROPELLED "VEHICLE LICENSES; PROVIDING FOR 
THE DISPOSITION A1\TD EXPENDITURE OF ALL FU­
TURE LICENSE FEES RECEIVED BY THE S TATE 
TREASURER FROM: AU'l'OlVIOBILE AND O'l'HER MOTOR 
PROPELLED . VEHICLES; AND REPEALING ALL ACTS 
AND· PARTS OF ACTS IN CONFLICT WITH THE PRO­
VISIONS OF THIS ACT. 

Be it Enacted by the Legislature of the State of Arizona: 

Section 1. 'l'hat all monies in the State Treasury, and under the 
control and custody of the State Treasurer, received by him prior 
to the effectiveness of this Act, as fees paid for license of automo­
biles or other motor propelled or driven vehicles and all such mon­
ies by him so received subsequently to the effectiveness of this Act, 
shall immediately upon the effectiveness of this Act or upon receipt 
of such monies subsequently tp the effectiveness of this Act, be im­
mediately placed in and credited to a separate account in the gen­
eral fund to be known and designated as State Highway Mainten­
ance Account, to be subject to the control and disposi1jion of the 
Board of Directors of State Institutions, and by them to be ex­
pended throug·h the S1jate Engineer for the exclusive use and pur­
pose of the maintenance of State Highways and roads. 

Section 2. Ail .Acts and parts of Acts in conflict with the pro­
visions of this Act are hereby repealed. 
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Section 3. Whereas, the preservation of the publi0 peace, health 
and safety makes it necessary that, the provisions of this Act shall 
become immediately operative, an emergency is hereby declared to 
exist, and this Act is hereby exempted from the operation of the 
referendum provisions of the State Constitution, and shall take 
effect and it shall be in full force and effect from and after its pass-­
age by the legislature and its approval by the governor. 

Approved lVrarch 5th, 1923. 

The Highway Bill. 

EXECUTIVE OFFICE 

State House 
Phoenix, Arizona 

March 20, 1923 
lVIy Dear lVIr. Kerby: 

I am sending you with my signatme and approval, with the ex­
ception of certain items which I have enumerated and which are 
listed in detail below, Senate Bill No. 156, An Act: 

'' 'I'O PROVIDE FUNDS FOR THE CONSTRUCTION AND COM­
PLETION OF CERTAIN DESIGNATED HIGHWAY PRO­
JECTS, WITHIN THE STATE OF ARIZONA, INITIATED 
OR AUTHORIZED, BUT NOT COMPLETED BY THE 
BOARD OF DIRECTORS OF· STATE INSTITUTIONS AND 
OFFICE OF STATE ENGINEER, PRIOR TO JANUARY 
FIRST, 1923; AUTHORIZING THE REFUNDING, FOR USE 
ON ANY SPECIFIC OR DESIGNATED HIGHWAY PRO­
JECT, OF FUNDS PAID BY ANY POLITICAL SUBDIVIS­
ION OF THE STATE OF ARIZONA, TO THE STATE 
OF ARIZONA, FOR THE USE OF THE BOARD 
OF DIRECTORS OF STATE INSTITUTIONS AND 
OF SAID OFFICE OF STATE ENGINEER OF THE STATE 
OF ARIZONA, FOR THE CONSTRUCTION OF SUCH SPE­
CIFIC AND DESIGNATED HIGHWAY PROJECTS AND 
DIVER'l'ED PRIOR TO JANUARY FIRST, 1923, BY SAID 
BO.ARD OF DIRECTORS OF STATE INSTITUTIONS AND 
OF SAID OFFICE OF STATE ENGINEER, TO PURPOSES 
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O'l'I-IER 'l'I-I.A1~ SUCH SPECIFIED AND DESIGNA'l'ED . 
PROJEC'l'S ; lVIAKING Al~ APPROPRIA'l'ION THERE­
FOR; PRffV1DING FOR THE RAISING OF FUNDS TO 
lVIEE'l' SUCH APPROPRIATION BY lVIEANS OF 25% AP-

POR'l'IONMENT OF S'l'A'l'E ROAD 'l'AX, T.A.X UPON PAS­
SENGER CAPACITY PER MILE, UPON DESIGNATED 
COMlVION CARRIERS; A 'l'L~ UPON TRUCK TONNAGE 
OF MO'l'OR TRUCKS AND TAX UPON GASOLINE AND 
OTHER DIS'l'ILLA'l'ES OF CRUDE PE'l'ROLEUlVI ; REGU­
LATING AND PROVIDING FOR THE DEPOSI'l', USE, 
ACCOUN'l'ING FOR Al'\TD DISBURSElVIENT OF lVIONEYS 
PAID TO THE STATE OF ARIZONA BY SUCH SUBDIVI­
SIONS OF THE STATE OF ARIZONA FOR THE CON­
STRUCTION OF DESIGNA'l'ED ROAD PROJECTS AND 
lVIONEYS PAID 'l'O THE S'l'ATE OF ARIZONA BY THE 
UNITED STATES OF AMERICA BY VIRTUE OF CO-OP­
ERATIVE AGREElVIEN'l'S BETWEEN THE STATE OF 
ARIZONA A.1'\TD THE UNI'l'ED S'l'ATES OF A.MERICA 
PURSUAl~'l' TO Al~ ACT OF 'l'HE CONGRESS OF THE 
UNITED STATES OF AMERICA ENTITLED 'AN ACT TO 
PROVIDE .THAT THE UNITED STATES SHALL AID THE 
S'l'A'l'ES IN THE CONSTRUCTION OF RURAL Al~D POST 
R01illS, Al~D FOR OTHER PURPOSES, OR OF Al~Y 
AlVIENDMENT THERETO, OR PURSUANT TO ANY 
OTHER ACT ENACTED BY THE CONGRESS OF THE 
UNI'l'ED STATES OF AMERICA FOR LIKE PURPOSES ; 
PROVIDING FOR THE ISSUAl~CE OF, REGISTRATION 
AND PAYlVIEN'l' OF NEGOTIABLE STATE WAH.RANTS 
AND PROVIDING FOR 'l'HE ISSUANCE OF NEGOTIABLE 
'l'REASURER'S CERTIFICATES OF THE STATE OF' 
ARIZONA IN ANTICIPATION OF THE COLLECTION OF 
THE TAXES AU'l'HORIZED BY THIS ACT; PRESCRIB­
ING 'l'HE FORM OF SUCH WARRANTS AND CERTIFI­
CATES, THE DUE DATE AND RATE OF INTERES'l' 
THEREON; DEFINING OFFENSES IN VIOLATION OF 
'l'HIS AC'l' AND PROVIDING PENALTIES THEREFOR;" 

Analysis of the condition of t.,he State Highway finances, as such 
information has been macle available to this office, proves con­
clusively the requirement. of emergent provision of funds, in an 



STATE HIGIIWAY DEPARTMENT 17 

amount approximately of one and one-half millions of dollars, to 
complete road projeCJts to which the State, has been, heretofore 
committed. 

In the light of further eliminations of appropriations contained 
in this act, which I am constrained to make for the reasons herein­
after set forth, and in the appreciation of the fact, that our State 
is at tiliis time most unfortunately unable to bear the burden of new 
and additional taxes for road or other purposes, I have determ~ed, 
to meet the emergency, that the levy of ten cents upon eaeh one 
hundred dollars of assessed valuation, shall be used exclusively in 
the construc~ion and for the completion of those road projects . to 
which the State has been committed. These projecJts lie in and 
through each of the counties of the State, and the expenditure of 
~his fund for such purposes, to the exclusion of any division to the 
75% apportionment account; is certainly in the interest not only of 
relieving the present chaotic condition of State highway finar-.ces 
but in the direct interest of road construction for the benefit of 
each of the counties of the State. To rJOntinue the 75% apportion ­
ment during the present emerg·ency would entail one of two conse­
quences; either, a tax must be paid in excess of the ten cent levy to 
finance State Work, which I believe wolild add a burden unbear­
able at this time upon the people of the State, or, the Stat,e High­
way Department must limit itself in the construction of those pro­
jeCJts to which the State has been committed, to use of the 75% 
fund within the confines of the respective counties. In some. of the 
counties the apportionment is more than sufficient, and in others 
it is far too small, ijo enable the desired construction to be done,­
which on the whole would result in an utter lack of provision to 
meet the existing emergency. 

Without committing myself to an expression of an opm10n upon 
the desirability of a permanent elimination of the 75% fund or ac­
count, the following ideas occur and are pertinent in ijhis connec­
tion. The reasons which dictated the establishment of the 75%,. 
fund have ceased to exist or are of little relative importance. Ap­
prehension was formerly entertained, that if provision were not 
made by statute for the equitable division among counties of 
road monies, political manipulation would work to the undue ad­
vantage of the larger and more politic:ally powerful counties and to 
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the disadvantage of their weaker and smaller sisters. But the ad­
vent of federal cooperation in the building of State roads and the 
consequent supervision by the Federal Government, resulting in 
the establishment of the 7% system and providing· for the construc­
tion of an unified State system of roads, running· through and bene­
fiting all of the counties of the State, have entirely assured the res­
pective counties of a fair and equitable division and expenditure of 
road monies, which is at once to the interest of the several count,ies 
and of the entire State of Arizona. 

I disapprove and veto for reasons stated, that portion of Section 
10, beginning after the '','' aft(=!r the word ''bridges'' in the last 
line of Subdivision ''a'' Section 10, clown to and including the worcl 
"account" in the last line of paragraph 2 of Section 10 which reads 
as follows: 

"as follows: 25% of said tax, hereinafter provided, for, shall be 
as paid into the treasury of the State of Arizona, deposited by the 
Treasurer of ~he State of Arizona, in a separate acc·ount, in the 
General Fund of the State, to be known and designated as the 25 % 
apportionment account. '' 

Paragraph 3 of Subdivision ''a'' of Sect,ion 10 beginning with the 
word "seventy" in line 1 and ending with the word "responsibil­
ity" in the last line of the paragraph which reads as follows: 

'' Seventy-five (75'%) of such '' State Road Tax Fund,'' herein 
provided, for, shall be apportioned to the several counties· in the 
amount tl° each county of 75% of the taxes collected under this 
act by said county, and such amount shall be subject to be paid out 
for the c'Onstruction, reconstruction, repair, improvement and main­
tenance of public highways, roads and bridges in the manner as in 
this act, provided for the work in this act provided for within such 
county upon the authoritp, and under the direction of the County 
Board of Supervisors of such clOlmty and the State Engineer who 
are hereby charg·ed with such responsibility." 

I also disapprove of and veto Paragraphs (a) and (b) of Subdi­
vision 11, Section 10 which reads as follows: 

(a) "There hereby is authorized to be levied and collected (one­
half mill) tax per each scheduled passenger capacity mile, which 
hereby is defined to mean a tax of (one-half mill) on each and every 
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unit of seating capacity operating over each and every mile be­
tween fixed termini, or otherwise, in the State of Arizona, as per 
schedules on file with the Corporation Commission, or otherwise. 

(b) "There is hereby authorized to be levied and collec,ted a 
(two-mill t1ax) per each scheduled truck ton capacity or fraction 
of truck ton capacity mile, which hereby is defined to mean, a tax 
of ( t1wo mills) on each and every actual truck ton or fraction of 
truck ton capacity load operating over eac1h and every mile between 
fixed termini, or otherwise, in the S~ate of Arizona, as per sched­
ules on file with the Corporation Co111lllission or otherwise. '' 

This tax is a non-economic tax. The amount assessed is too low 
and the· cost of collection too high to justify the levying and collec­
tion of t1his tax. 

I also veto and disapprove Paragraph (a) Subdivision 111 of 
Section 10, which reads as follows: 

'' That each and every dealer, as defined in this Act, who is now 
engaged or who may hereafter engage in his own name, or in the 
name of others, or in the name of his representatives or agents of 
this State in the sale, use or distribution, as dealers and ot~er dis­
tributors of gasoline or other distillates of crude petroleum shall 
not later than the fifteenth (15th) day of each calendar month 
render a statement to the Sec:i:etary of the State of Arizona of gaso­
line and other distillates of crude pet,roleum sold, used or distrib­
uted by him or them in the State of Arizona during the preceding 
calendar month, and collect a lic!)nse tax of three (3) cents per gal­
lon on all gasoline · and other distillates of crude petroleum so sold, 
used or distributed for use in motor propelled or mo~or driven ve­
hicles, as shown by such statement in the manner and within the 
time hereinafter provided, which tax shall be added to the sale 

· price of the dealer as herein defined when sold, used or distributed 
for the use in said motor propelled or motor driven vehicles only.'' 

I believe ijhat a gasoline tax can be justifed for the maintenance 
of roads, but I am very skeptical of the advisability of inaugurat­
ing the policiy of paying the cost of constructing roads by taxing 
gasoline. I also think the tax of three cents is too high under 
present conditions. 

I also veto and disapprove of that) part of Paragraph (d) of Sub-
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division 111 of Section 10 beginning aftel' the '', ' ' in the 4th line 
down to and including the word ''fund'' in the 5th line, which 
reads as follows : 

"and the State Tl'easurer shall place one-quarter of the same in 
said 25% apportionment, account of the General Fund," 

That portion of Paragraph ( d), Subdivision 111 of Section 10 be­
ginning with the word ''and'' in the 5th line and eriding with the 
'', '' after the word ''fund'' in line SL"'\:, which reads as follows: 

"and one-quarter of same to the account of the seventy-five per­
cent apportionment account of the General Fund,'' 

That portion of Paragraph (cl), Subdivision 111, Section 10 be­
ginning with the word '' and '' in the 6th line and ending with the 
")" in the 11th line, which reads as follows : 

'' and said Secretary of State shall promptly pay the r emarnmg 
on,e-half of such tax to the several county treasurers of the State 
of Arizona, in proportion to the amount of such tax received from 
the respective counties, which shall be used by the said several 
counties as may be d etermined by the Board of Supervisors there­
of, for the maintenance of cotmty roads and highways.)" 

Very sincerely yours, 

(Signed) GEO. W. P. HUNT, 

Hon. James H. Kerby, 
Secretary of S1)ate, 
Phoenix, Ari:!:Olla . 

GOVERNOR. 



Sta,te of Arizona. 
Sixth Legislature 
Regular Session · 

House Bill !lo, . 
Senate Bill llo,-uii 

Introduced by Joint Committee of Investigation of 
State Highway Department and Affairs 

All ACT 

TO PROVIDE FUIIDS FOR THE, CONSTRUCTIOI! AND COUPLETIOI! 9F C~TAI!l DES­

!GllATED HIGHl'IAY PROJECTS, l'IITHlll THE STATE OF ARIZOl!A, INITIATED OR 

AUTHORIZED, BUT !!OT COMPLETED BY THE BO~D OF DIRECTORS OF STATE Il!-
i . 

STITUTION.S AUD OFFICE OF ?TATE ENGI!IEEP, PRIOR 'fO JAllUAHY l, 1923; 

AUTHORIZI!IO , THE REFUI-IDING, FOR USE OIi AIIY SPECIFIC OR DESIGNATED . HIGH-
. . 

WAY PROJEcr, OF FUiIDS PA ID BY Al!Y .f'?LITICAL SUB-DIVISIOll OF THf,,- STATE 

OF ARIZONA, TO THE STATE OF ARI20l1A, FOR THE USE OF THE 'EOARJ;) OF' DI". 

RECTORS OF STATE IllSTITUTIOl!S ,Orn OF SAID OFFIC~ OF STATE illGilmER OF . 

THE STATE OF ARIZdtlA, FOR THE CONST~UCTIOll OF $UCH SPECIFIC AHD DESIG­

IIATED HIGHWAY PROJECTS AIID DIVERTEtl, PRIOR TO JANUARY l, 1.923, BY SAID 

BOARD OF_DTT\ECTORS OF STAT·E IIISTITUTIOIIS AIID ClF SAID 'OFFICE OF STATE 

ENGINEJ;R, TO PURPOSES OTHER 'i'llAN SUCH SPECIFIED AND DESiG!IATED PROJECTS: 

t.lAKING Al! APPROPRIA'r!Oll · THEREFOR: PROVIDillG FOR THE RAISillG OF FUNDS TO 
' . 

MEET SUCH APPROPRIATIOll BY UEA!IS OF ~5% APPORTIOilllEilT OF STATE ROAD T~X, 

TAX UPOIJ PASSEIIGER CAPAC ITY PER MILE, UPON DESIGNATED COM!!Oll CARRIERS; 

A TAX ·UPOll TRUCK TOllllAGE OF UOTOR TRUCl(S AJJD TAX uPOll GASOLIIIE AND 

OTHER D~ ST IU,ATEt; OF CRUDE PETROLEU!!; 11 EGULATillG AND PROVIDillG FOR . THE 

DEPOSIT, USE, ACCOUll'i'Hic.. FOR AUD DISBURSE'MEll'i" OF MOl!IES PAI!) TO THE 

STATE OF ARIZOllA BY SUCH SUB-DIVISIOIIS _ OF TH& STATE OF ARIZOIIA FOR THE 

CONSTRUCTIOIJ OF DES!GltATED ROAD PROJE:CTS AlllD MOllIES PAID TO THE STATE 

OF ARI ZONA BY THE Ull!TED STATES OF J\l!EHICA, BY VIRTUE OF COOPERATIVE 

AGREE!I.E!'1TS BENIEEll THE STATE OF ARIZOIIA AlTD THE UlllTED STATES OF A!\IBIC~ 

PURSUANT TO All ACT or THE CONGRESS OF THE UIIITED STATES OF AMERICA Ell­

TITLED "All ACT TO PROV IDE THAT THE UIIITED STATES SHALL AID THE STATES 

Ill THE CONSTRUCTION OF R1!RAL AtrD POST ROADS, AIID FOR OTHER PURPOSES" OR 

OF ANY AMEtlDMENT 1'HERETO, OR PURSUAIJT TO AllY OTP.ER ACT ENACTED BY THE 
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CONGRESS OF THE UNITED STATESOF !µ.!ERICA FOR LIKE PURPOSES; PROVIDIJ!G 

FOR THE lSSUAJICE OF, REGISTRAT!Oll AllD P/\'fl,!EllT OF llEGC>TIABLE STATE 

WARRANTS AIID PROV!DIIIG FOR THE !SSUAIWE OF llEGOTIABLE TREASURER'S 

CERT~FICATES OF 'l1!E STATE OF ARIZOITA Ill ANTIC!PATI0!1 OF THE CQLLEC­

TIOll OF THE TAXES A'l'fHORI?ED BY THIS ACT; PRESCRIBI!lG THE FOR!! OF sue: 

WARRAl!TS AIID CERTIFICATES, THE DUE DATE AITD RATE OF Il!TEREST T!IER!:0!1; 

DEFI!!HlG OFFEllSES IN VIOLATION OF THIS ACT AtID PROVIDING PEIIALTIES 

THEREFOR; -~~#1188\rt~ 

Be It Enacted by the Legislature of the State of Arizona: 

Section 1. For the purpose of construction and completion of 
those certain highway projecits hereinafter specified, within the 
State of ATizona, initiated or authorized but uncompleted by the 
Board of Directors of State Institutions, and by the Office of State 
Engineer, of the State of Arizona, prior to January l, 1923, and for 
the purpose of refunding for use on specific and designated high­
way proj6lcts of funds paid by political sub-divisions of the State 
of Arizona to the State of Arizona, for the use of said Board of 
Directors of State Instit,utions and of said office of State Engineer 
of the State of Arizona,' for the construction of such specific and 
designated highway projects, and diverted, prior to January 1, 
1923, by said Board of Direcitors of State Institutions and said of­
fice of State Engineer, to purposes other than such specific i;nd 
clesig·nated projects, the following appropTiations, transfers and 
funds, limitations and authorizations of expencli~me of funds and 
appropTiations are made. 

Section 2. For the purpose of refunding for 1.1se on the specific 
and designated. highway projects, hereinafter named, of funds paid 
by the counties of the State of Arizona, hereinafter named to the 
State of Arizona, for the use of said Board of Directors of State 
Institutions and said St.ate Engineer, for the construc­
tion of such spec·ific ,mLl dc;signakLl projects, and diverted prior 
to January 1, 1923, by said Board of Directors of State Institutions 
and said office of State Engineer, tp purpose~ other 1:han the cqn­
struction of said specific and designated project1<;, the State Treas­
urer is hereby authorized and directed, immediately upon the pass-
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age of this Act and its approval by ihe Govr·rnor, to make transfers 
out of any monies in the 25% apportionment account in the General 
Fund of the Sta:lje .of Arizona, as follows: 

a. 'l'he sum of 9,061.79 clollars, which shall be deposited by the 
State Treasurer in a segregated account within the General Fund 
in favor of Federal Aid project of the State of Arizona, No. 51, 
now in course of construction, or to be constructed in Coconino 
County. 

b. The smn of 103,219.84 dollars, which shall be deposited by the· 
State 'l'reasurer in a segrega.ted account within the General Fund 
in favor of Federal Aid project of the State of Arizona, Nos. iil and 
62 now in the course of construc~ion, or to be constructed in Y ava­
pai County. 

c. The sum of 98,759.73 dollars, which shall be deposited by the 
State TreaslU'er in a segregated account within the General Fund 
in favor of Federal Aid Proje0t of the State of Arizona, No. 55, now 
in the course of construction, or to be constructed in Yuma County. 

cl. The sum of 64,817.19 dollars, which shall be deposited by the 
State Treasurer in a segregat;ed account within thf General Fund 
in favor of F ederal Aid project of the State of Arizona, No. 43, now 
in the course of construction, or to be construct~d :in Graham 
County. 

e. The smn of 42,316.0'l dollD.rs, which shall be deposited by the 
State Treasurer in a segregated account within the General Fund 
in favor of F ederal Aid Project of the State of Arizona No. 56, now 
in . the course of construc;tion, or to be constructed in Maricopa 
County. 

f . 'l'he sum of 123,863.78 dollars, which shall be deposited by t,he 
State Treasurer in a segregated accolmt within the General Fund 
in favor of F ederal Aid Project of the State of Arizona No. 59, now 
in the course of construction, or to be constructed in lVIaricopa 
County. 

g. The sum of 15,262.64 dollars which shall be deposited by the 
State Treasurer in a segregated account within the General ]'und 
in favor of F ederal Aid project of the State of Arizona, No. GO, now 
in the course of construction, or to be CIOnstructecl in Apache 
County. 
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Section 3. All monies received from the United States of Am0ri­
ca, by virtue of any cooperative agreements for the construction of 
any of the projects named in Section 2 of this Act, between the 
;State of Arizona, and the United States of America, pursuant to 
the terms .of the Act, of the Congress of the United States of America, 
entitled, "An Ac,t to provide that the United States shall aid the 
States in the construction of rural and post roads, and for other 
purposes,'' or of any amendment thereto, or ptusuant to any other 
acit of the Congress of "41e United States of America, enacted for 
like purposes, shall, when received by the Treasurer of the State of 
Arizona, be by him deposited to the credit of the r espective segre­
gated accoimts within the General Fund of the State, of the project 
or projecijs, ·named in ·section 2 of this Act, on account of which 
such monies were so paid by the United States of America. 

Section 4. The monies in any of such segregated accounts, as 
provided in Se0tions 2 and 3, of this Act, shall be paid out, for and 
only for, the purposes as following : 

First: The reimbursement of the .State of Arizona for a oy ex­
penditures by it in the construc\ion of such project, which reim­
bursement shall be to the account within said General Fund from 
which· said expenditures by the State of Arizona were made. 

Such reimbursement shall be made by appropriate transfers up­
on the books of the Auditor and 'freasurer of the Staije of Arizona , 
and such monies, so transferred, shall immediately, upon such trans­
fer, be available for expenditure from the account, to which trans­
ferred, for the purposes of such account, as authorized by law. 

Second: For the clonstruction and completion of such project, 
and for such purpose, shall be paid ou~, upon vo'uchers of said of­
fice of State Engineer, hereinafter in this Act designated, '' State 
Engineer" approved by said Board of Directors of State Institu­
tions, hereinafter in this Act designated as ''Board,' ' to the State 
Auditor, who shall draw his warrant therefor, which shall show on 
account of which of said projects, named in Section 2 of this Act, 
such warrant is drawn, to the State Treasurer, who shall _pay the 
same . out of the said segregated account of such projeoi, in the 
General Fund, and not otherwise. 

Provided, that, when the above purposes are fully satisfied, any 
balance remaining in such segregated account, shall be transferred, 
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by the Auditor and rrreasurer of the State of Arizona, to the 25% 
apportionment account, within said General Fund , and may there­
after be available for expenditlu'e for the purposes of such account, 
as authorized by law except there shall have been an agreement 
between the State of Arizona and the political subdivision of the 
St.ate of Arizona respecting' the disposition of any such hafance re­
maining of the funds so paid to the State of Arizona after the com­
pletion of the road projecit to which applicable, in which event, 
such balance shall be paid out in accordance with such agreement, 
upon vouchers of said State Engineer, approved by said Board, to 
the Auditor of tJie State of Arizona, who shall draw his warrant 
therefor r eciting the account out of which payable to the State by 
the Treasurer, who shall pay the same out of such balance remain­
ing in such account, and not otherwise. 

Section 5. 'l'here is hereby appropriated from ~he funds and 
monies her eafter in this Act ci-eated or designated, the sum of 
},550,000.00 dollars, which shall be paid when and as available to 
the credit of said 25% apportionment account, in said General 
Fund, to bei expended for, and only for the following purposes: 

First : 'l'he refunding for use on any specific or designated high­
way project, of funds paid by any political subdivision of t1he State 
of .Arizona, to the State of .Arizona, for the use of said Board and 
said State Engineer, for the construction of such specific and d es­
ignated highwa.y project, and diverted prior to January 1, 1923, by 
said Board and said State Engineer , to purposes other than t he con­
struction of such specific and designated project . 

.At any time the Board shall discover any funds so to have been 
diverted, immediately upon the ascertainment of the amount t,here­
of, other t1han those mentioned in Section 2 of this A.et, it shall so 
certify to the .Auditor and Treasurer of the State of .Arizona, who 
shall immediately transfer from said 25% apportionment account, 
such sum of money which shall be credited forthwi~h to the segre­
gated acc1ount within the Gener al Fund in favor of the specific and 
designated highway project for the construction of which such 
funds of such political subdivision were originally paid to the State 
of .Arizona, and shall be expended only, as provided in Section 4 of 
this A.et. 

Second: For the construction and completion of those certain 
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highway projects, within the State of Arizona initiated or author­
ized, but not completed by the Board of Directors of State Institu­
tions, and by the officle of Statfl Engineer of the State of Arizona. 
prior to January 1, 1923, named and described as follows: 

a. Federal .Aid Project No. 19, Prescott Jerome Lonesome Val­
ley. Located Jaeger Canyon to Granite Dells. 

b. Federal .Aid Project No. 20, 'rown of vVinslow, paving. 

c. Federal .Aid Project No. 22, Winslow to .Coconino County 
Line, located Wiest of City limits of Winslow to West boundary of 
Navajo County. 

cl. Federal .Aid Project. No. 23, Florence Superior, A. B. C. D. 
E. F., located north end of Florence Bridge to Superior. 

e. Federal .Aid Project No. 25, 'l'ucson Nogales Bridges. 

f. Federal .Aid Project No. 36, Prescott-Jerome, located City 
Limits of Presc:ott to end of Project No. 19. 

g. Federal .Aid Project No. 39, Topock-Oatman Sec,tion 1, 
located Topock to twenty-three miles northerly. 

h. Federal .Aid Project No. 40, Holbrook-"\Vinslow, Schedules 1, 
2, 3, 4, located Winslow to Holbrook. 

i. Federal .Aid Project No. 42, Holbrook St. Johns, located 
Station O plus 00 to 566 plus 00. 

j . Federal .Aid Project No. 43, Geronimo-Solomonville, located 
Central to one-half mile Southeast of Safford. 

k. Federal .Aid Project No. 48 Glendale-lVIarinette, located City 
Limits Glendale to l\l[artinette. 

1. Federal .Aid Project No. 53, Phoenix-Yuma, located Gila Bend 
to Gillespie Dam. · 

m. Federal Aid Project No 54, Kingman-Oatman (Kingman 
Goldroads), located Sa01·amento "\Vash to Little Meadows. 

n. Federal .Aid Project No. 55, Yuma-Phoenix Section 1 and 2 
located Welton to County Line. 

o. Federal .Aid Project No. 56, Phoenix-Yuma, located Gila 
Bend to Piedra. 

p. Federal .Aid Project No. 57, Ash Fork-Seligman, located 
Eight miles east of Pineveta to one mile i,\T est of Crookton. 
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q. Federal Aid Project No. 59, Phoenix-Prescott • Phoenix­
Wickenburg), located Hot Springs Junction to East end of Wi0k­
enburg bridge. 

r. Federal Aid Project No. 60, St. J ohns-Springcrville, located 
St. Johns to thirteen and one-half miles south. 

s. Federal Aid Project No. 61, Prescott Ash Fork, Schedules A. 
B, C, D, located Encl of Project No. 36, to Forest Boundary. 

t . Federal Aid Project No. 62, Prescott Ash Fork, Schedules 1, 
2, 3, 4, located End of Project No. 61, Ash Fork. 

u . Federal Aid Project No. 63, Geronimo ·solomonville, located 
Mathews v\Tash to Central. 

v. Federal Aid Project No. 64, Gillespie Dam-Hassayampa Riv­
er, located Gillespie Dam to Hassayampa River. 

w. Federal Aid Project No. 65, Mesa Superior, located Eastern 
Canal to four miles east. 

x . Federal Aid Project No. 66, Tucson Nogales Bridges. 

y. Federal Aid Project No. 67, Geroni.i:no-Solomonville, located 
Safford to Solomonville. 

z. Federal Aid Project No. 68, St. Johns-Springerville located · 
End of Federal Aid 60 to Springerville . . 

aa. Federal ..t\.icl Project No. 69, Phoeni.."\:-Yuma, located County 
Line to Piedra. 

bb. Federal Aid Project No. 70, Phoenix Wickenburg, located 
Marinette to four miles vYest. 

cc. Federal Aid Project No. 71, Phoenix-Ymna, located Buckeye 
to Hassayampa River. 

dd. Federal Aid Project No. 72, . White-Spar-Congress Junction 
(Phoenix: Prescott) located White Spar to Congress Junc•\ion. 

ee. Federal Aid Project No. 73, Springerville-New lVIexico State 
Line, located Springerville to a point ten miles East. 

ff . Federal Aid Project No. 74, Flagstaff-Winslow. located Coco-
nino County Line to Canyon Diablo Bridge. · 

gg. Non-Federal Aid Project Adamana Lupton, located from 
Aclamana to Lupton. 
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hh. Non-Federal Aid Proje0t, Apache 'l'rail, from Highway 
Junction abOUG fourteen miles east of 1VIesa to Roosevelt Dam. 

ii. Non-Federal .Aid Project, Ash Fork-Pineveta, from .Ash Fork 
to Pineveta. 

jj. Non-Federal .Aid P1·oject, Holbrook St. Johns, Concho bridge, 
nt Concho (about 60 foot bridge) . 

kk. Non-Federal .Aid Project, Kiugman East, Kingman .Hack­
beny Section, one aud one-half miles Northeast from Kingmau. 

11. Non-Federal .Aid Project, Phocni_'- Yuma .Arlington Bridge. 
Over Hassayampa River about two miles East of Arlington. 

mm. Non-Federal Aid Project1, Holbrook · Lupton .Allentown 
Bridge, Fifteen Miles West of Lupton · or fom miles from Allen­
town. 

nn. Non-Federal Aid Project, 'l'ucson Florence, Pima County, 
from 'l'ucson to County Line. 

oo. Non-Federal .Aid Project, 'l'ucson Florence, Pinal County 
from County Line to Florence. 

pp. Non-Federal Aid Project, Holbrook Lnpton Rio Pnerco 
Bridge at Sanders, nine miles ·w est of Lupton. 

qq. Non-Federal Aid Project, Nogales Fairbanks Patugonia 
Bridge, at, Patagonia over the Sonoita Ri ,·er. 

rr. Non-Federal Aid Project, Chandler Casa Grande, six. miles 
South of Chandler to eight miles North of Casa Grande. 

ss. Non-Federal .Aid Project, Douglas Rodeo Dips, ove1· various 
Yvashes on Douglas Rodeo highway. 

tt. Non-Federal Aid Project, Nogales ·willows paving, ex tend· 
ing six miles North of Nogales. 

uu. Non-Federal Aid Project, Holb1·ook Lupton, Lupton Bridge 
at Lupton. 

vv. Non-Federal Aid Project, lVIesa Superior resurfacing from 
Florence, Superior lVIesa Junction, frve miles Northwest. 

Section 6. Said Board is hereby aut1horizec1 to enter into agree­
ments with any political subdivision of this State, by and through 
the proper governing hody thereof, for the use by the State of Ari-
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zona, of bond or other monies of sueih political subdivision, for the 
· construction and ~ompletion of the road projec{s, enumerated in 
Section 5, of this Act, or for other projects as may be approved by 
such Board; provided that such road }Jroject is situated within the 
corporate boundaries of such political subdivision and not other­
wise. 

Such agreement shall be in writjng, executed in duplicate, and 
shall specifically recite: 

( a) By suitable designation, ea.cih road project so to be con­
structed, and the a.111ount of money to be pa.id by such political sub­
division to the State of Arizona for the construction of each of such 
road projects: 

(b) That ~he money so to be supplied by such political subdi­
vision shall on, or before, a date or elates specified in such agree­
ment be paid by such political subdivision to the Treasurer of the 
State of Arizona, to be held and disposed of by him, as hereinafter 
in this section provided. 

( c) All monies received from the United States of Americ1a, by 
virtue of any cooperative agreement, under 1jhe authority llfentioned 
in Section 3 of this Act, for the construction of such road project 
between the State of Arizona and the United States of America, 
shall be deposited with the Treasurer of the State, to be held and 
disposed of by him, as hereinafter in this section provided. 

On or before the elate or dates provided in such contract, for the 
payment of such political subdivision of such monies, sucih political 
subdivision shall cause to be d_epositecl the amount of money agreed 
upon with the Treasurer of tJie State of Arizona, who shall deposit 
the same in a segregated account within said General Fund, ,jn 
favor of such road project. 

All monies received by the Treasmer of the State of Arizona · 
from the United St1ates of America, by virtue of any cooperativP 
agreement, under the authority mentioned in Section 3 of this Act, 
for the construction of any such road project, between the State of 
Arizona and the United Sta-J;es of America, shall be deposited by 
such Treasurer in the Segregated account within the said General 
Fund, in favor of the road project, on account of which such monies 
were so paid by the United States of America. 
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The monies in any of said segregated accounts, as provided in 
this seciion, shall be paid out for and only for, the purposes as fol­
lows: 

First: The reimbursemen't of the state of Arizona for any ex­
penditures by it in the construction . of such project, which reim­
bursement shall be to the account within said General Fund from 
which said expenditures by the State of Arizona were made. 

Such reimbursement shall be made by appropria~e transfers up­
on the books of the Auditor and Treasurer of the State of Arizona, 
and such monies so transferred, shall immediately, upon such trans­
fer, be available for expenditure from the account to which trans­
ferred, for the purposes of such ac'Count, as authorized by law. 

Second: For the constructSon and completion of such project, 
and for such purpose, shall be paid out, upon vouchers of said of­
fice of State Engineer, approved by said Board, to the State 
Auditor, who shall draw his warrant therefor, which shall show on 
account of which of such projects such warrant is drawn, to the 
State Treasurer, who shall pa.y the same out of the said segregated 
account ,of such project in the General Fund, and not otherwise. 

Provided, that, when the above pmposes are fully satisfied, any 
balance remaining in such segregated account, shall be transferred, 
by the Auditor and Treasurer of the State of Arizona, to said 25% 
apportionment account, within said General Fund, and may there­
after be available for expenditure from that account, for the pur­
pose of such ac-count, as authorized by law; except there shall have 
been an agreement between the State of Arizona and the political 
subdivision of the Sif1te of Arizona respecting the disposition of any 
such balance remaining of the funds so paid to the State of Arizona, 
after the completion of the road project to which applicable, in 
which event, such balance shall be paid out in accordance with such 
agreement, upon vouchers of said State Engineer, approved by said 
Board, to the Auditor of tpe State of Arizona, who shall draw his 
warrant therefor, reciting the ac'Count out of which payable, to the 
State Treasurer, who shall pay the same out of such balance re­
maining in such account, and not otherwise. . 

Section 7. All monies received subsequent to the time this Act 
takes effect either by way of bond or other monies of any political 



STATE HIGHWAY DEPAR'l'MENT 31 

subdivision of the State of Arizona, for the construction of speci­
fied and designated highways, under agreement executed by and 
between said Board and such polit,ical suJjdivision, prior to the pass­
age of this Act, and its approval by the Governor, and all monies 
received by the Treasurer of the State of Arizona from the United 
States of America, by '.'irtue of any cooperative agreement, under 
the authority mentioned in Section 3 of i;his Acit, for the construc­
tion of such specific and designated highway between the State of 
Arizona and the United States of America, shall be deposited with 
the Treasurer of the State of Arizona, who shall deposii; the same in 
a seg-regated account, within said General Fund, and in favor of 
such specified and designated highway, and shall be held and dis­
pos~d of by such treasurer upon all the terms and conditions appli­
cable thereto, and set forth in Section 6 of this Act. 

Section 8. It shall .be unlawful for t,he said State Engineer, 
Board, Auditor or Treasurer of the State of Arizona to receive, em­
ploy, use, dispose of, deposit, or otherwise handle any bond or other 
monies of any political subdivision of this State, for the purpose of 
highway construcition, or any monies received from or paid by the 
United States of America, by viri;ue of any cooperative agreement, 
under the authority mentioned in Section 3 of this Act, exceuted be­
tween the State of Arizona and the United States of America, and 
paid by the United St.ates of America, on account of the construc­
tion of any such highway as defined in this section, except as au­
thorized and provided in this Act. 

Section 9. All monies paid to the Treasurer of the State of Ari­
zona, by the United States of America, by virtue of any coopera­
tive agreemeni; under the authority mentioned in Section 3 of this 
Act, between the State of Arizona and the United States of America, 
for the construction of any road or highway project in the state of 
Arizona, and for the construction of which no monies of any politi­
cal subdivision of t,he State of Ai·izona have been used, applied or 
provided, shall immediately, upon receipt by the Treasurer of the 
State of Arizona, he, by the Treasurer and Auditor of the State of 
Ai·izona, transferred to · said 25% apportionment account within 
such General Fund, and, thereafter shall be available for expendit­
ure for the purposes of such account, as authorized by law. 

Secition 10. For the purpose of providing said sum of $1,550,-
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000.00, appropriated in Section 5 of this Act, the following monies, 
funds and license taxes are_ h er eby designat ed and created: 

xfd.-0~/. 

fa.) There s hall be ar:ipually levied- and collecged in the 

manner in which othar State Taxes are levied and collec t ed, by 

a levy of t he officials provided by l aw , -a tax of ten (,10) 

cents on each one hundred ($100,00) dollar s , of the assessed 

va luation of taxable property within the State, for the purpo se 

of the construction, reconstruction, repairing, improving and 

maintaining State Hi ghways and bridge\!, as follows: 

25% of such tax, herein provided, f?r, shall be as 

paid into the treasury -~of the St~.te of Ar:iz ona, deposited b·: 

the Treasurer of the State of A,izona, i~ a separate a c ~dunt, 

in the gaBeral fund of th• ·State, _t_o, i;,e known a nd desig_no.ted 

as 25% apportionment account. 

Seventy-five per ,cen!_ (75%) of such "State Road Tax 

Fund, herein provided.,for, sha ll be apportioned to the 

seve!al counties in the amount to each county of sevefnty-five 

per cent of the taxes collected under this act, b~ said county, 

and such amount shall be subj ec t to be paid out for the con­

struction, reconstruction, repair, improvement and maintenance 

of public highways roads and b~idges in the manner as in this 

act provided f or the work in this act provided for . 0ithin 

such county upon the authority and under the dir ection of 
the county board of supervi~rs of such county c\nd the State 

Engine er ·who are h er eby charged with su eh responsibil'i ty •. 

@ SUB-DIVISION II, 

(a). There hereby is authorized to be levied and collected 

a {one-half mil~ tax per each scheduled pasi; enger capacity mile~ 

whi!:Oh he r eby i s defined to mean a tax of (one-~alf mil~ on each 

and every unit of seating ·capacity operating ov{J.r-' ~eh and every 
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-~_J;nd 1_,er-y •i~•, bl!tv:e.en riX~p ter­

mini, or otherwise, in the St e.te of Arizona, as per sohedule2v·on file 

with the Corporation Co""'ission, or otherwio,, 

(b) Th.re hereby is authorized to be levied and collect ed 

a(~}ll tax) per eaoh s~heduled t r uolc ton capacity, or rr~. otion of 

truolc ton Co.pal c·-' t y i ( · · · l!l lo, which hereby is defined t o r:'.ea.n, a tax of two 
I 

mills )on each and every actual truclc ton or fract ion of truolc ton capa-

city load operating over ea ch and · • vory ~i le betwoen fi xed termini, or 

otherwise, in the State of Arizona, as per oohodule• on file n ith the 

Co_rporation Corruni~sion or otherwis~. 
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(o) Suop(on•-ha.lf mill)tax per ee.ch scheduled passenr;er oar,e.oit y 

nil• and suoH tY10 mill tax per each •ohedulcd truct ton, or fraction 

of truolc ton, capacity a ile, shall be leviod only uponii'hd~ oo""'on car- ,,__-
.' \ \ 

rie rs operating motor vehioles(ovor illproved or !"Oi'tions of i n proved state) 

County ·oj Munioipa l highv;ays, "ithin the State of Arizona, and ·•hall be re­

mitted to the office of the Corporation Col!l!tie•ion of the state of 1\rizone. , 

on or boforo the 16th day o-r •e.ch month, foi- the next oa l ondar month rr•­

cedJ.ng, ,vhich said money so roceind by the _Corporation Commiseion, shall be 

im,odietely when rec&ivod, transferred by said Co r poration - Cotr.nission"\;o 

tho 'freaourer of the Stete of Ar izona, ·r.ho sha ll derosit the same in 

Iii-id 261, apportio1U11nt aooount in the General Fur,d of State, 

~ Every conunon carrier operating motor vehic le s ovor in'.proved or por-

tions of ill\!)l'OTOd St r.te, County or l.lunioiP";l highr,-nys y· ithin th• State of 

Ari zoM, against ,·,.h o11 such tax•a are hereinbefore in t his Subdivisdon 
.,-----· 

dei'ined, are levi1d, shall oubmit to the office of the Corporation Cor,1 -

misa i on , together t-.-ith such tax~s, or forms p1·escr i bed, prei pared and 

furnishtid b~r J-;he Corporation Commiseion, a svrnrn stutorn<,nt ro citing , the 

seating capacity of ~ech and every motor vehicle oporated , the r.1ileEt~;a 

ove1· \thich such seat ing O'-\[B,city ~.ns opere.ted , the t ruck ton ca~oity;, 

or fra ction of truck: ton cf' pacity of each e.ncl every truck O!:Jenlte<l t'..nd. 

J-;he mileo:ge over ,·1hich such truck {;on capa city , or fr€1ct ion oi' truck t on 

- lL. .- i\ 



STA'l'J, H1ca-1wAY DEPAR'l'ME N'l' 

capacity wa s operated. 

SUB-DIVISI ON III, 

(a) That~ , "j:Hibll t o bhc b&JIOU IJOil' r,t 8 !:e:a lly Jpw,)) 
each and e very dea l er , as defined in this Act, who is now engage d or 

wh o may he r ea fter engage in his own name, or in the · name of others, or 

in t he name of h is representative or agents of t h i s St a t e in the sale, 

use or distribution, as dea lers and di s tributor s of gaso line or other 

distillates of crude petrolewn s ha ll not later than the fift e enth (15) 
of the 

day of each calendar month render a statement to the Secretary of Stat~/ 

Stat e of Artzona of gas9li_ne and other d;!.stillates of crude petrol e um 

s old, ·used oi;- distribute,d by him or them in the St a te of Ar uona dur-

ing the p_receding calen~ar month, and c·o°'J:_lect a ·uc erise· t ax of three 

\( 3.) cents) per gallon on _all ~~ s.oline and other· distillates of crude 

petrolewn so sold, used or distributed for use in motor propel led or 

moto r dri ven vehicles, as shown by such statement in the manner an d 

wi thin the t ime hereinafter provided , which tax sha ll be a dded to the 

sa l e price of the dea ler a_s herein def ined 1•h en sold, us ed or distribu­

ted for such use in sa i d motor prope lled or motor driven vehicles only, 

(b) All dealers in gas oline an d other dist i llates Of crude 

p~troleum in the St~t.e of Arizima shiill fil e a duly ackno1; l edged _certi­

ficate with the Secre tary of St a te of ~he State of Ari zona , on forms 

pr e scribed, prepared and furnished by the -Secr etary of St ate, which 

sha ll contain: The name under which such dealer is tra ns a cting busine ss 

within the St a t e of Ar i z ona; such certificate shall sta t e the p l a ce or 

places of bus i ness an d locati on of di s tributing sta tions of tht dea l er 

in the State _ of Arizona; the name and address of the managing agent; 

the names and addres .,es of the several pers ons cons tituting t,he firm 

or partnership, and_ i f a c orporation, the corporate name under whic h it i s 

9.Uthorized to transa ct business and t he n ames and a ddres ses of it s prin­

cipal officers, r esident _general agen t and a ttor_ney in fact. . If s uch 

dee l er i s an a ssociation of re rsons, f irm, partn ershi p or corpora·t io_n 

or ga nized under t he la ws of anotheP state, territory or country 

- 1C: 
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if it has not already clone so it urnst first comply with the laws of 
Arizona r ela ting to the transaction of its, appropriate business there­
in. No dealer as h er ein defin ed, shall, after this law goes into ef­
fect, sell or distribute any gasoline or other distillates of cruel e p e­
troleum until such certificate is furni shed as required by this Act. · 

(c) E very dealer in gasoline and other distillates of crnde pe­
troleum shall render to the Secr etary of State of the State of Ari­
zona, on or before t he fifteenth (15) day of each month, on forms 
prescribed, prepared and furnished by the Secretary of State, a 
s,v01·n statement of the number of gallons of gasoline and other rli:;­
tillates of crude p etr oleum solcl or used b} him or them during the 
pr eceding calendar month together with the m1mber of ga llons ol: 
gasoline or other distillates of crnde petroleum sold or used by him 
or them during the preceding calendar month for use in motor pro­
pelled or motor driven vehicles as defined h erein, which statement 
shall be sworn to by on e of the principal officer s in case of a do­
mestic corporati on or by the resident gen er al agent, or attorn ey in 
fact in case of a foreign co rporntion; by the managing agent or 
owner in case of a firm association, ancl shall contain the total nulll ­
hcr of ga llons of gasoline ancl other distillates of crude p etr oleum, 
sold, used or distributed. Bills shall be rendered to all purchasers 
of gasoline or other distillates of crude p etrol eum by dealers, as 
her ein defined. Said bills shall contain a statement printed thereon 
in a conspicuous place that the dealer in gasoline has assullled t he 
liability to the State for the license tax h er ein imposed and that he 
or they will pay said license t.ax on or before the fifteenth (15) clay 
of th e following month. In addition to the statement h erein pre­
)-{Cribed, the dealer shall present to the Secretary of State, on a form 
prescribed , prepared and furnished by the Secretar y· of State, a 
statement signed by the purchaser of any gasoline or other distil­
lates of crude petroleum purchased for any other purpose than use 
in motor propelled or motor driven vehicles as herein defined, shm,·­
ing the number of gallons of gasoline· or other distillates of crude 
petroleum so purchased, and the purpose of use for whic,h such gas­
oline or other distillates of crude petroleum is purchased. F ailure 
to present such statement; so signed by said purchaser shall be prima 
facie evidence that the gasoline or other distillates of crncle petro­
leum was sold or distributed by said dealer for use in motor pro­
pelled or motor driven vehicles as h erein defined, and the cl ealei-
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shall pay the license tax herein prescribed on all such gasoline and 
other distillates of crude petroleum not accounted for by such state­
ment from such purchaser. 

(cl) Said li0ense tax shall be paid on or before the fifteenth 
(15th) day of each month to the Secretary of State, who shall re­
ceipt to the dealer therefor, and promptly turn over i;o the State 
1'reasurer as. are other receipts of his office, and the State Treas­
urer shall place one-quarter of the same in said 25% apportionment 
account in the General Fund and one-quarter of the same to the ac­
count of the 75% apportionment account of the General Fund, and 
said Secretary of State shall promptly pay the remaining one-half 
of such tax to the several county treasurers of the State of Arizona, 
in proportion to the amount of such tax received from the respec­
tive c/Olmties, which shall be used by t;he said several counties as 
may be determined by the board of supervisors thereof, for the 
maintenance of county roads and highways. 

( e) Every dealer in gasoline and other distillates of crude pe­
troleum as in this Act defined shall keep a record of all purchases, 
receipts, sales and distribution of gasoline and other distillates of 
crude petroleum; such records shall at. all times during the busi­
ness homs of the dealer be subject to inspection by the Secretary of 
State or his deputies, or such other officers as may be duly author­
ized by said Secretary of State. 

(f) Said license tax shall not be imposed upon gasoline and 
other distillates of crude petroleum when sold for exportation from 
the state of Arizona to any other state or nation, or when sold to 
the government of the United States or when sold or distributed 
for use in motor propelled or motor driven farm tracitors or other 
motor propelled or motor driven farm machinery and implements, 
or motor propelled or motor driven vehicles running only upon 
rails or tracks. 

(g) Any dealer, association or person, firm oi.· corporation vio­
lating any of the provisions of this Act shall be deemed guilty of a 
misdemeanor and upon conviction thereof shall be punished by a 
fine not to exceed one thousand dollars ($1,000.00) or by imprison­
ment in the count,y jail for a period not to exceed six (6) months, 
or by both such fine and imprisonment. 
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(h ) "\Vhenever any d ealer as defined herein shall fail to pay 
such license tax as herein provided for a period of thirty (30) clays 
from and after the elate when the same should have been paid as 
required by this Act, the attorney general shall commence and pros­
ecute to final determinatfon an aeition at law to collect the same. 

(i) The following words, terms and phrases used in this sub­
division are, for the purposes ther eof, defined as follows : 

'l'he term "dealer " is hereby defined as any person, firm or cor­
poration who imports or causes to be imported gasoline or other dis­
tillates of crnde petroleum for use, clistribution or sale in, and after 
the same reaches the State of Arizona ; and also any person, firm or 
corporation who produces, refines, manufa.ct,ures or C'ompounds 
such gasoline or other distillates of crude petroleum in the State of 
Arizona. for use, distribution or sale in this State. 

" Motor propelled or motor driven vehicles" is defined to mean 
all vehicles propelled or driven by power, other than muscular pow­
er, except farm tractors and farm machinery and implements, and 
su0h motor propelled or motor driven vehicles as run onJy upon 
r ails or tracks. 

Section 11. Any n1.onies remaining in said 25 % apportion­
ment account, in the General Fund, after the performance of all 
things required to be clone in this Acil; and after the construction 
and complet;ion of all road projects enumerated in this Act, and all 
monies accruing· to said 25 % apportionment account thereafter , 
shall be available for the purpose of such account, as authorized by 
law. 

Section 12. -Whenever there shall not be in said 25 % account, in 
said General Fund, sufficient money to pay in cash the expenses 
provided for by said appropriation of $1,550,d00.00, provided in 
Section 5 of this Act, as such expenses shall O0cur, tpen the State 
Auditor hereby is authorized to issue from time to time his war­
r ants for registration, in an aggregate amount of $1,550,000.00, in­
clusive of the aggregate amount of warrants issued and paid out 
of said 25 % apportionmenfi account in the usual com·se and with­
out registration or issuance of Treasurer's certificates, as herein 
provided, and inclusive of the aggregate amount of interest pa.id or 
to be paid thereon, as hereinafter provided, and upon duly verified 
claims ther efor presented by the State Engineer, and approved by 
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the Board of Directors of State Institutions for the payment of ex­
penses authorized by this Act. Each of such wanrnnts for Registra­
tion shall be issued in the form and manner as provided by law in 
the case of other warrnnt1s and in conformity with the provisions 
of this section of this Act; and shall specifically recite that, it is is­
sued in anticipation of certain State taxes heretofore levied, viz: 
~51}10 apportionment of State road tax authorized and provided for 
in subdivision 1 of Section 10 of this Act, one-half mill tax on pass­
enger capacity per mile of motor vehicles and t,vo mill tax upon the 
truck ton or fraction of truck ton capacity of motor vehicles, as au­
thorized and provided in subdivision II of Section 10 of this Act; 
one-quarter of the gasoline tax authorized and provided for in sub­
division III of Section 10 of this Act; and that it is payalJle solely 
from the proceeds of such taxes and is issued pursuant to this Act, 
naming the chapter ther eof and the Session Laws of Arizona, 1923, 
Regular Session; and that such wan ant is issued for presentation 
to and r egistration by the 'rreasurer of the State of Arizona in con­
formity with the provisions of this Section of this Act. 

Said-,'varrants shall bear interest at the rate of not to exceed five 
and one-half p er cent p er annum from, elate of presen tation, said 
inter est t o be fix ed by the State L oa n Board as h er einafter pro­
vided. 

Said warrants sliall be pay able at a date fixed by said Auditor, 
not to exceed six months from the elate of issuance. 

Upon presentation to the ·state Treasurer of any of said warrants 
for Registration, if he has not the funds in hand to pay the same, 
he shall endorse the elate of its presentation upon the back of such 
warrant and regist,er the same in his office for payment upon thr 
clue date named ther ein and on or before the due elate nam ed ther e­
in shall pay the same, together with the interest accrned the1·enn 
and charge · the amount of such warrant, principai and inter est, to 
said 25% account in said General Fund. 

If at any time any holder or hold~rs of such warrants for Regis­
tration in an aggregate amount of $500.00 or more, shall present 
the same for registration to the Treasurer of the State of Arizona, 
he shall take up and cancel as paid such warrants and in lieu there­
of issue and· deliver to such holder his Treasurer's certificate in the 
principal sum of the aggreg·ate amount of such warrant~, to bear 
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int er est at the rn1 e ,; pec ifi ecl in such warrants from the elat e of their 
pL'esentation to the 'l' rnw,lll' el' , aud which shall r ecite that the State 
of Arizona will pay to the order of (naming such holder) the sum of 
(naming th e aggregate sum of such warran~s), on or before, (nam­
i11 g the clue elate of such certifi cate, which shall not exceed six 
months from the date of presentatjou of said warrant ) with in­
terest thereon at the rate of no½ to exceed five· and one-half p er 
cent per annum as fixed by the State Loan Board until paid, as 
pa yment in full of w11n ,mts for Reg·istration of the State of Ari­
zona, (inserting the numbers of such warrants) ; and each of said 
Treasurer's certifica tes shall specifically r ecite that it is issued in 
,mticipation of certain State taxes her etofor e levied, viz: 25% 
11pportioument of State Road tax, au~horized and provided for in 
~nbdivision I of Section 10 of this Act; one-half mill ta.x on passen­
ger capacity per mile of motor vehicles and two mill tax upon 
t ruck ton or fracrtion of trnck ton capacity of motor vehicles as au­
thorized and provided in subdivision II of Section 10, of this Act; 
and one-quarter of gasoline tax, authorized and provided in subdi­
vis ion III of Section 10, of this Act; and that it is payable solely 
from the proceeds of such taxes and is issued pursuant to · this Act, 
naming the chapter thereof, and the Session Laws of Ai·izona, 1923, 
Regular Session. Such certifica~es shall be signed by the Treas­
m er of the State of Arizona and countersigned by the Governor of 
the State of Arizona, and on or before the due date named therein 
1'he Treaslll'er shall pay the same, together with the ini;erest ac­
erned thereon and charge the amount of such certific1ates, princi­
pal and interest, to sa id 25% account in said General Fund. 

1Vh en such warrants al'e issued in anticipation of the collectio11 
of said ~axes and are r egistered as provided herein and when such 
'l'reasurer 's certificat es arc issued in anticipation of the collection 
of such t axes, then all such taxes collect ed, shall be k ept by the 
State Treasnrer and used by him solely for the purpose of paying 
such wanants so register ed with him and the interest thereon and 
r; f such certificates so issu ed by him, until all of such warrants so 
issued and r egister ed and all of such certificates so issued in antici­
pation of such tax coll ections shall be paid in full , both principal 
11nd inter est. 

Section 13. 'l'he Cnrporn t ion Commission shall prescrib e all 
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proper rules and regulations for carrying into effect and as supple­
mental to the provisions of subdivision II of Section 10 of this Act. 

Section 14. Every act done or omitted to be done in violation 
of the provisions of this Act is declared to be unlawful. Every of­
ficer, person, firm, corporation or association of persons who does 
or omi~s to do any act so declared to be unlawful shall be deemed 
guilty of a misdemeanor, and upon conviction thereof, shall be 
punished nnder the provisions of the penal code provided in cases 
of misdemeanor. 

The penalities provided in this Act shall be cumulative and in 
addition to all rights of action which may be provided for· the r e­
covery of money used or appropriated by said offi0er·s without au­
thority of law. 

Section 15. All acts and parts of acts m conflict with the pro­
visions of this Act are hereby repealed. 
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Honorable Geo. W. P. Hunt, 
Governor of Arizona, 
State House, Phoenix, Arizona. 

Dear Sir: 

l\!Iarclt 20, 1923. 

This is to advise you t
1
lrnt on this 20th day of Marcl1, 1923, at 

11 :50 o'clock A. M., I received from your office Senate Bill No. 
156, with notations as follows: 

Page 2, in· the title, line 8, the words "and declaring an emer­
gency" were crossed out with lead pencil. . 

Page 13, short page, contains part of Secition 8; all of Section 
0, and three lines of Sectjon 10, numbered 13 with lead pencil. 

Page 14, in margin opposite line -1, "cross in circle" with lead 
pencil. Line 1, the letter "a in parenthesis" with ink. Sub-divisiou 
II, Paragraph (a) in line 2, the words "one-half mill" enclosed 
in parenthesis, with lead pencil; line 3, same subdivision and para­
graph, the worcls "one-half mill" enclosed in parenthesis, with 
lead pencil; also opposite sub-division II, in margin "cross in 
circle'' with pencil. 

Pag·e 14-a, in line l, the words "seating capacity operating over 
cac,h and every" were crossed out with ink. Paragraph (b), in line 
2 of said paragTaph the words '' two mill tax '' were enclosed in 
parenthesis, with lead pencil; the same paragraph in line 3 and 4, 
the words '' a tax of two mills'' were enclosed in parenthesis, with 
pencil; paragraph (c) in line 1 of said paragraph the words "one­
half mill'' were enclosed in parenthesis in pencil; same paragraph 
(c), in line 4, the words "over improved or portions of improved,'' 
were enclosed in parenthesis, with lead pencil. 

Page 15. Opposite subdivision III, in margin, '' crnss in circle'' 
with lead pencil. Under subdivision III, paragraph (a), in line 1 
of said paragraph the words '' in addition to the taxes now pro­
vided by law'' were crossed out with ink ; same subdivision and 
paragraph in line 11, the word and figure " (3) cents" were en­
closed in parenthesis, wi~h lead pencil. 

Page 16, in lin e 21, nfter the word sold the word " used " was 
inserted in ink. 
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Page 17. Paragraph (cl) enclosed in parenthesis with lead pen­
cil. Paragraph (f) in line 5 of said paragraph, the word "motor' ' 
was inserted on typewriter, after the word other and before the 
word propelled. 

Page 19. Opposite Section 12, line 1, in margin, "cross in cir­
cle'' with pencil. Section 12 in line 3, t,he words '' sa id appropri;i­
tion of $1,550,000.00 '' were under-lined with pencil. 

Page 20. Opposite first paragraph on page "cross in circle·" in 
margin, with pencil. In line 28, second paragraph on page, the 
word ''mill'' was inserted on typewriter, after the word one-ha.If 
and before the word tax. 

Page 22. All of Section ] 7 was crossed out with ink, see notation 
by Se0retary of th e Senate. 

Pages Nos. 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 14-A, 15, 17, 18, 
were numbered with lead pencil. 

I am calling this to your attention because this is the first bill 
. that h as come to ijhis office with such corrections. I presume, how­

ever, that the reason for this was because the bill in all probability 
was not engrossed. 

I h ereby certify that the foregoing is a trne and correct copy of 
the notations on Senate Bill No. 156, when r eceived in this office. 

JHK-FC. 

(Seal of Secretary) 

(Signed ) JAMES H. KERBY, 
Secretary of State. 

Delivered this letter to Governor March 20, 1923, at 3 :30 P. l\'L 
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Offic1e of 
SECRETARY OF STATE 

Capitol Building 
Phoenix·. March 21, 1923. 

lVIr . L. S. vYilliams, 
Secretary of the Senate, 
State House, Phoenix, Arizona. 
Dear Sir: 

Attached hereto please find copy of letter to the Governor, dated 
March 20, 1923, relative to Senate Bill No. 156, and would ask if 
this is the form in which the bill was delivered to the Governor. 

If yom records show otherwise, kindly advise me. 
Very truly yours, 

(Signed) JAMES H. KERBY, 

JHK-FC. 

IIon. James H. Kerby, 
Secretary of .State, 
Phoenix, Arizona. 
Dear Sir: 

Arizona State Senate 
Sixth Legislai;ure 

Secretary of State. 

Permit me to acknowledge receipt of your favor of today calling 
attention to the physical condition of Senate Bill 156 and asking if 
its present form is that in which it was delivered i;o the Governor. 

In reply I will state that Senate Bill No. 156 was, dming the 
closing hour of the Sixth Legislature, amended in certain respects 
by the House. The Senate ac:cepted the House amendment1s, and 
as there was not sufficient time remaining in which to engross the 
Bill and return the same to the Senate, the House transmitted the 
Bill to the Senate in the form it now presents. 

The pencil and ink notations enumerated by you appeared on 
the Bill when it was returned to the Senate by the House, as I re­
call it. 

Phoenix, Arizona, 
March 21st., 1923. 

Very truly yours, 
L . S. WILLIAMS, 

Secretary of the Senate 
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Office of 
SECRETARY OF STATE 

Capitol Building 
Phoeni.'c 

March 21, 1923. 
Mrs. May Belle Craig, · 
Chief Clerk of the 
House of Representatives, 
State House, Phoenix, Arizona. 

Dear Madam: 

45 

Attached hereto please find copy of letter to the Governor, dated 
'l\1iarch 20, 1923, relative to Senate Bill No. 156, and would ask if 
this is the form in which the bill was delivered to the Governor. 

If your records show otherwise, kindly advise me. 

Very truly yours, 

(Signed) JAMES H. KERBY, 
Secretary of Stitt~ 

,JHK--FC. 

House of Representatives 
Sixth Legislature 

Phoenix. 

Hon. James H. Kerby, 
Secretary of State, 
State House, 
Phoenix, Arizona. 

Dear Sir: 

March 30, 1923. 

I have your letter of the 21st inst., with attacihed copy of your 
letter of lVIarch 20, 1923, to the Governor, concerning the form in 
which Senate Bill No . 156 was delivered to the Governor. 

As the· bill in question is a Senate bill, and was therefore deliv­
ered to the Governor by the Senate, my reply can only convey in­
formation covering the form in which the bill was delivered to the 
Senate by the House. 

The bill came to the House in the final hours of the session and, 
while materially amended by the House, the need for speed was 
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so urgent that there T>'as no time allowed to engross the bill prop­
erly after all of the amendments were finally adopted. Hence the 
insertions, eliminations, etc., noted by you. 

'l'he notations listed in your letter to the Governor check with our 
r ecords, showing that the bill was delivered to the Senate in such 
form, except as to the follo,ving· : 

The words enclosed in parenthesis on pages 14, 14-A., 15 and 17. 

The "cross in circle" on margins of pages 14, 14-A, 15, 19 and 
'.?O. 

The penci'i underlining of the words and figures '' said appro­
priation of $1,550,000.00 ", on page 19, Section 12, line 3. 

Very truly yours, 

lVIAY BELLE CRAIG, 

Office of 
SECRETARY OF S'l'.A'l'E 

Capitol Building 
Phoenix. 

Hon. John vY. l\'Iurphy, 
..ittorney General, 
State House, 
Phoenix, Arizona. 

~fy clear Sir: 

Chief Clerk. 

.April 23, 1923. 

I am attaching hereto a certified copy of Senate Bill No. 156, 
together with copy of the Governor's veto on certain portioni:: 
thereof, and correspondence from this office pertaining to the con­
dition of the bill as it was transmitted to this office. 

It is a duty of this office to publish the session lawf. and this 
duty, of course, relates to Senate bill No. 156 as to all other ~ilws. 
It is also incumbent upon this office, under the t erms of the Lill 
as it passed the legislature, to administer certain of its provisio.cs. 
So many questions arise, whic,h would seem to bear upon the puL­
lication, and perhaps affect the administration of the m_easnre, th ri t 
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it becomes necessary, in order that the proper procedure may be 
followed, to have your official opinion on a number of questions: 

Sena tc Bill No. 156, as it came to this office and, according to 
tJ1e c.oL'l'espondencc with the chief executive, a copy of which is 
;1ttached , as it was delivered to the Governor upon its passage by 
1 h e legislature contained numerous marks, interlineations and -cor­
rections. As to this phase of the situation, these questions arise: 

1. Should Senate Bill No. 156 be published showing the exact 
condition of the bill as received by this office, with all the irregu­
larities, stricken words, lines and sections, together with pencil and 
ink' uot11tio11s , SCL oul '/ 

2. l.;; it essential, when alterntions and amendments have been 
made to a bill, that the leg'islatm·c correctly engross the same be­
fore presenting il to the Govei:no1· for his approval or disapproval ': 

3. · "\Vhat effect cloe_s it. liave, if any, upon the validity of a bil! , 
'.Vhen changes and ameudments, alterations and corrections in botlt 
pcnejl :md ink are shown npon the c,fficinl copy thereof and it. ap­
pears by the Journal of the legislature that such changes ancl 
amendments, alterations and conections were authorized ? ADd 
what effect if the Journals do not sho"' them to have been autlrnr­
ized ? 

As set out, in the message accompany ing the filing _of Senate Bill 
No. 156 in this office, the Governor purported to veto certain pro­
visions, paragraphs and words thereof. In order that this office 
may know _in what form the bill should be published, I should like 
to have your answer to the following questions: 

1. 'l'o what extent, if any, rloes the cunst.itntiou of Arizona eon­
frr upon the Governor the powel' of legislation , or, in othrr word s , 
the power to amend a bill passed by the legislature ? 

2. Assuming that the act of the Governor, in vetoing certaiu 
J)rovisious, paragraphs and words of the bill wns bascrl upc,n t,he 
powE;r giv@ him hy the cou<;ti t.uticn to object to one OT mere item:-; 
of appl'O)Jl'iaticn, is Senatr .Bill .:\Jo. Hi6, in ~'om· opinion , such a 
bill 1 

3. Do the several provrn10ns, pm·agraphs and words by him 
yetoed, namely, (a ) the imposition of a ta x 0 11 gasoline, (h ) t it,_, 
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imposition of a tax on passenger carrying motor vehiciles, ( c) the 
imposition of a tax on freight carrying motor vehicles, (cl) the allo­
cation of the direct tax for highway purposes into what are com­
monly known as the twenty-five per cent and seventy-five per 
cent funds-or any of them, cons~itute "items of appropriation?'' 

4. By what rules, both as to construction and form, are '' items 
of appropriation'' to be identified 7 

5. Specifically, can such an item begin in one paragraph ancl 
tnd in another, as in the case of at least one provision of Senate 
Bill No. 156 which comes under the Governor's veto 7 

6. If the Governor exceeded his constitu~ional power in at­
tempting to veto the provisions, paragraphs and words set out in 
his message accompanymg the filing of the bill in this office, what 
is the status of the bill and of such provisions, paragraphs and 
words ? 

7. Should the bill be published as a law, in the form in which it 
passed the legislature, or as i-f; would be, after eliminating the por­
tions vetoed 7 

In the absence of the filing of a referei;i.dum petition against the 
measure it will become effective June 9th. As bearing upon the 
administration of its provisions the following questions suggest 
themselves : 

l: If the Governor was exercising a constitutional power in 
vetoing the certain provisions, paragraphs and words embraced in 
his message, what is the effect of the veto upon those provisions 
of the bill which relate to the subjects embraced in the veto, but 
are not included therein 7 

2. If the Governor was exercising a constitutional power, will 
the present one cent t .ax on gasoline be and remain in effect 7 

3. In the event that it will, should the allocation of the receipts 
from such tax be in conformity with the existing law or with the 
provisions of ·senate Bill No. 156 7 

4. If the Governor was exercising a constitutional power, what 
will be the exact reading of the . gasoline tax law, considering the 
parts of this measure not affected by the veto and the law now in 
effect, Chapter 24, Session Laws of Arizona, 1922 7 
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5. If the Governor exercised a constitutional power in his veto, 
does Section 12 of Senate Bill No. 156 restore, or in any way affect, 
the vetoed portion of Section 10 relating to the gasoline tax 7 

6. If tµe Governor exercised his constitutional right of veto, 
should Senate Bill No. 156, as of the date of June 9th, be adminis­
tered upon the theory that all of its provisions, as the measure 
passed the legislatme, are in full force and effect? 

7. ·what effect would it have upon the administra~ion of the 
law should a court action be instituted to test its validity, or to 
test the validi~y of the Governor's action theron? 

8. If the Governor exceeded his constitutional po,,;rer in vetoing 
the ·provision for the imposition of a three cent gasoline tax, will 
both the three-cent gasoline tax and tpe one cent gasoline tax now 
provided by law be in effect ? · 

9. In the event tha~ they should be, what portion of the monies 
collected from the two taxes will go to the State Treasurer and 
what portion to the treasurers of the counties in which the gasoline 
is sold? · 

It is apparent under the peculiar and extraordinary ciircum­
stances so many confusing· situations might arise, that this series 
of ques~ions could be further continued. I believe, however, that 
the questions asked are valid and pertinent, as they ,lirectly relate 
to actions which should be taken by this office iu the JH'rformame 
of duties devolving upon it. 

For whatever purpose taxation may properly have, its fundamen­
tal purpose is ~o provide r evenue which, it will be agreerr, cr•.tght to 
be raised as adequately, conveniently and economically as nm,sible. 
Therefore, I heartily endorse the Governor's veto of the Three (3) 
cent gasoline tax, inasmuch as the original 1.Jill only provided for a 
further additional tax burden on the one class of property, . and did 
not eliminate the license tax or property tax in lieu thereof. 

I shall highly apprecci.ate your prompt consideration. 

Very truly yours, 

(Signed) JAMES H . KERBY, 
Secretary q.f' Sta tt:' . 

JHK- FC. 
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VIEW':J /\LOMG THc 
Pt!C>tt\lX - YUM I\ 
HIGHWAY. 

ROADS THAT SHOW THE PROGRESS OF CIVILIZAT IO:\' 
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c IVILIZA'l'ION_ follows the highway. The cow trails of_ yest~ r-
clay, over which countless · h erds of ca.t,tle thunclerecl. m ,nlcl 

stampede, or beside which they grazed peacefully, herded ouwanl 
hy .that once picturesque figure of the Old West,-the r,nwboy,--
11.ow are improved highways cro,rcled with traffic. 

Great cities have risen along these old trails, their greatness de­
pending in a large measure upon the paved highways J.,nmching 
0ut from them in all directions. ·without these al'teries t,q sns :,ain 
it, the city, like the human body, becomes paralyzed, a victim of t he 
cl eadly sleeping sickness. 

·without hi ghways the city is smTounclecl by a Chinese wall, shut 
off from civilization. 'l'he morning sun that rises over 'l'amalpais 
looks clo,Y1.1 upon the walled in cit,Y by the Golden Gate, for San 
Francisco, with its lon e road clown the Peninsula and its great 
dream of "Bridge the Ba:v°' ' still a golden phantasy, ha s lost years 
of progress through i~s i1rndequate highway system. 

With all its natlu·a.l advantages l.Jy wc1ter, this '' Gateway to tlte 
Oriei1t" lDW,t remain at a standstill until it bnikls its highway 
across San Fn1110isco Bay, for bridges like paved roads are part of 
;:i regular highway system. 

I-Iighwa? building was recognized as essentia l to development 
by the Caesars of the Great Roman Empfre two thousand years ag1 ,. 
Roads today in Britain stand as a living monument to the Roman 
Emperor's engineers. Roads in France and Italy testify to th e 
greatness of the old Roman engineers. It was only when the Em­
perors of Rome abandoned the pursuits of war and the c:msequ ent 
road building necessitated by warfare, to live in idleness and lux­
ury, that the d ecline and fina lly the fall of the empii-e was brought 
about . 

Her paved rnacls sayecl Paris in the first Battle of the Mame. A~ 
Yon Kluck \ victorious hordes swept on toward the city, J offre 
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marshaled on e hundred and fifty thousand men in thirty thousand 
taxicabs and sent them to the front, hnlting the German advance. 

Paved roads stand for progress. Each year thousands of tour­
ists from the eastern cities journey to the warm climates of Arizona 
or California. Many t.ravel the entire dista.nce in their automo­
biles, and since the advent of the automobile, the necessity for a 
high class highway system has become more and more apparent to 
the general public. 

Ariz.ona has mnde wonderful progress from the cow traih uf yes­
terday, and has rent sections from the Chinese wall, but much of 
ihe wall still exists. 

Will tJ1is wall be slowly worn away with a p'tck a1~d spade or will 
it be removed ,vith a steam shovel 7 This is a prub!em that must b11 
solved by intelligent legislation? Which will it be ? 

PHOENIX-WICKENBURG HIGHWAY 

ONCE A COW TRAIL 
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ARIZONA is in extreme need of adequate and intelligent high­
way legislation, formulated f_ om a thorough study of present 

conditions, future conditions that are now evident, and the experi­
ence of states more advanced and. much older in highways than 
this, the Baby State. Those famj}jar with the operation of Ari­
zona's present highway la,vs are in accord that revisional and add i­
tional legislation are essential. This is ·a fact th1t must and will 
be met. If it is faced now, the highway construction and main­
tenance that conditions require and must have, may immediately 
be carried on efficiently and intelligently, -~hereby providing eco­
nomic and adequate higlnvays for the present without undue bur­
den now or upon posteri~y. This necessary legislation should be 
provided at an early elate. Any procrastination by the state legis-:­
lature will be greatly detrimental to efficiency in highway clevelop­
m,ent, to economic transportation for the present, and will mean a 
greater burden passed on to posterity. 

'l'he following r ecommendations arc submitted for your consider­
ation. 

Injured Employes 

A mcasme :;]wuld be enacted providing that the State Highway 
D epartment or some other Stc1t1e Agency, or tlrnt contracts may be 
entered into with insurance companies, to care for those injured 
while in the employment of th e State. It is now compulsory hy law 
t hat indemnity be paid immeclia~ely to injured employes; or if the 
injmy prove fatal to their dep endents, wheth er the employer be a 
corporation or an individual. State, County or municipal em-
ployes are excepted from the provisions of this law. · 

An employe of a municipal corporation in tb}s State should be 
accorded the same protection that the state laws accord all other 
cmployes. If employment in the municipal corporations of this · 
State is hazardous, then the State or the other municipal corpora­
tions should pay the indemnitv', and do so immediately following 



54 S'I'A'l'E HrcmwAY DEPAH'l',\I El\'l' 

the accident. '!.'hat such employment is hazardous, in the se use 
that the term is used, is recognized, and ever y past legislature ha , 
e,onsidered such payments legitimate indebtedness, as evidenced by 
the passage of many r elief bills for such causes. 

This, however, does not meet the situation, as the employe or hi ~ 
dependents n eed the assistance immediately fo llowing the accidP1it, 
and relief appropriations by the legislature means long delays, ex­
pense, and lobbying with the impendiug r esults very uncertain. 
F'or this reason many deserving injured em1Jloyes do not car e· to 
risk ordeals of collecting compensat,ion, though thei r causes ;ire 
equally if not more meritorious than some of those that Ju,vc r e­
ceived compensation under the present method. 

Also under ~he appropriation method, payments are made from 
the general funds, when they are legitimatr charges against the 
funds for the work involved. If treated as an insunrnce, the carry­
ing charges would place the burden where it belongs, and justice be 
<'lone to the unfortunate employes. 

Finances 

Owing to the nrngnitnde of the highway com;t rnct~on that is now 
required, and the p eriod of bme required to construct the larger 
projects, maintenan ce and other services r equii·ecl and demanded 
by the public and t he present, and rapidly in cr easing traffic, it i~ 
imperative that adequate •finances be provided. If efficiency in 
the · operation of the Highway Department and economic r esults ar e 
to be obtained from the funds expended fo r highway work, it is ab­
solutely essential that the funds be provided in such mmrner that a 
comprehensive program may Le outlined in advance with r casonnbl c 
assurance of its completion. 

At the present wl'iting the D epartment has noth iug tangible 
whatever to "carry o:p." in the matter of future finances t hat · if; 
posi~ive, and its future is entirely dependant upon legisla.tion by 
the incoming legisl.,a ture. S uch a hsence of H financial program is 
conducive to tempornry expendi tures wh ich either may be imme­
diately followed by work of hi gher standard or abandoned. 'rhis, 
i11 itself, is an economic waste and can not help lJUt refl ec t in the 
efficiency of the oper ations of the Department. 
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'l'her efor e, it is r ecommended that legislatiou be enacted that will 
i11Sure finances for highway work, sufficient to meet the require­
ments for at leas~ a three to five year program. This should be 
done eith er by tax'ation or by a State Bond Issue, payable from the 
receipts of the three cent gasoline tax, or a combination of both. 

Ten Cent Levy 

'l'he ten cen t levy upon each one hundred dollars of assessed val­
ua tion should remain in force for Statfl Highway purposes. Ade­
quate highway f.a.eilities materially aid ·in the development of com­
munities; give greater range to business within the cities am1 
towns, increase tlie value of rural property by virtue of lower 
operating cost; and make better schools and social life a rea lity and 
a p leasure rather than a dream and a burden. 

'l.'he railroads also are materially benefited by the development 
of adjacent property, and by the highways acting as feeders t o 
them. The railroads are taking· advanta.ge of the highways by the 
iHstallation of truck lines to handle their short haul package 
fre ight. 

'l'he larger mmmg companies ar e probably no t affected so much 
directly, but adequate highways r eflect in lower costs and more 
pleasm1t living conditions for t heir employes. This enables the cor 
p or ations to maintain a capable and con~ented p ersonnel with a very 
small turnover, which reflects ver y materially in their cost of pro­
duction. 'l'herefor e this tax seems just and r easonahl e, nnd is an 
1,.sset to the State. 

Motor Vehicle Fee 

The :Motor Vehicle Fees for all of t he States of the Union average 
little mor e th,1n $12 per car. 'l'h e average fee per car collected un­
~er th e Arizona la,v is a.pproximately $5.80. 'l'he basis for rating 
cars for t he paymen t of fees in th is State has become unfair, due to 
the cha11ge in engine desig·ns of the past f ew yea r s. 1-\ car tha.t has 
a purchase va lue of $500 lu1del' our p1·esent law m:1y pay as much 
for II li ceuse fee as one t ha t has a purcha se Talnc of $2,000 01· more. 

It is r ecommcudecl that t.11 (• Motor Vehjcle L icense Law be r ev_ised 
to eqnali:.rn bett r r Ihe taxa1'ion, 11nd 11 lso hl in clnd e a proper tax on 
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tractors and trailers used upon the highways for hauling purposes, 
both of which are not now included in the present law but should 
Le required to pay their proportional tax. 

Gasoline Tax 
The gasoline tax is the fairest tax that may be placed upon a mo­

tor vehicle. It has been adopted by thirty-six s~ates and the Dis­
trict of Columbia, and nine additional stai;es now have it under c.on­
sideration. 

This tax actually places a meter on ~he use of the highways, and 
it is paid in such small amounts that it is not noticeable. Tourists 
traveling in the State also pay their proportionate tax, but in re­
turn they receive lower operating cost and greater comfort,, if the 
funds are used to the greatest advantage. 

The exemptions allowed in the present law have apparently been 
gi·ossly misused, as the gasoline that has been exempted since the 
enactment of this law has approximated 16 per cent of the total 
gasoline sold. All available reeiords of machinery entitled to the ex• 
emption does not begin 1;o approximate that amount of legitimate 
fuel oil exemption. 

The division of the receipts of the gasoline tax as now provided 
follows: 25 per cent to the State Road Tax Fund, 25 per cent ap-

PRE8COTT-ASH FORK HIGHWAY 

VERDE RIVER BRIDGE 
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portionment; 25 per cent to the State Road Tax Fund, 75 per cent 
apportionment; and 50 per cent to the county from which the tax 
is collec•ted, to be expended for the maintenance of county roads 
and highways only, does not permit' of t:he most beneficial use. 

'l'he Statutes further provide, that in the preparation of the Coun­
ty Budget for the road fund, it can not exceed ten per cent of the 
previous year's budget, which must! include all receipts from sources 
ether than County taxation. In Maricopa County the receipts from 
the gasoline tax are extremely heavy, (see tax dollar chart). 
When deducted from the budget for majntenance 011ly it leaves but 
a very small amount for the construction of other necessary roads, 
for the County Road Department expense, and for other necessary 
expenses, a circumstance which ·must result in the delay in the de­
velopment of the roads of the County or a disregard of the law. 

In the other Counties the amounts are small, and their coming in 
month by month is not conducive to making the most economic and 
beneficial use of the receipts. There has been $405,000 distribut­
ed to the various Counties since this law went into effec,t, and it is 
believed that many of the Counties can not give an accurate ac­
coun~ing of its distribution . Certainly there is not that much new 
work to sho_w for the expenditure. 

Due to the budget la.w on the Statutes, the gasoline tax that goes 
to the coµnties does not add money for road work, but takes that 
much out of road .work, by its being applied to reduce the levy of 
the Counties, through its receipts from other sources. This to the 
C'oun~y is so small that it is not noticeable, but the State must raise 
large amounts from some source. This actually means that the pub­
lic is being taxed three cents on ea.eh gallon of gasoline, but the 
roads gain only t_he amount that is applied to the State Funds, or 
one and one half cents per gallon. If the entire three cent tax were 
placed in a State Highway Fund, the fund would be sufficient to be 
of material value in the Highway Development of the State. The 
Sta~e Highways are now carrying approximately eighty per cent of 
the ~otal traffic of the State, and serve as the main trunk highways 
of every County in the State. 

Therefore it is recommended that a measure be enacted pla.cing a 
ta..'C of three cents on each gallon of fuel oil used for any kind of 
transportation upon the highways, and the receipts be placed into 
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a State Highway Fund, with pa.rticular safeguards .around the ex­
emptions, if any are allowed . 

Abolish 75 Per Cent Fund 

'l'h e reasons which dicta ted the establis hment. of the 75 per cent 
,lpportionment fund at the time of the drafting of the laws for tbr 
establishment of the Highway D epa rtment, and the resultant Higl1 -
way System, hav e ceased to exist. At that time ther e w er·e no Sta1 e 
Highwa ys and no State Highway Department. In making tJ1 c 
start, apprehension was entertained that ff provision were no t mad e 
by Sta tute for the equitable division of road monies , politica l man ­
ipulation would work to t,b e undue advantage of the large r and 

. more politi0ally powerful connt ies, and to the disadv11nta ge of their 
weaker and smaller sisters. 

Tha t condition does not now exist. During the intencnin g 
years, the wise selection of the routes i;hat constitute the present 
Highway System with tli e expenditure of State moni es tJiere upon , 
,md the advent of the Federal Cooperation, with its selection of the 
seven per cent System has resulted in t he construction to the· present 
status, so that every mile of the system is either under construction· 
or passably constructed to varying degrees of highway standards. 

The issue of today is not the selection and the initial construction 
for the opening to traffic of the routes of the system as of yore. The 
issue of paramount importance is the r econstruction, betterment and 
maintenance of the present recognized system to which the present 
distribution of monies by the 75 per cent apportionment fund is not 
in any way comparable nor equitabl e from the viewpoin t of the 
State Highway development. 

The county interest in State Highways has long since ceased to be 
limi~ed by its own boundary lines. Its citizens and business expan­
sion demand that the highways be DO respector of county lines, nor 
even state lines. The limitation by county lines is directly ;iclverse 
to the ~ery p1;inciple of a State Highway System. 

It is therefore recommended tha~ the 75 per cent apportionment 
of highway funds be abolished, and no limitation by counties be 
made in the di stribution of State Highway funds. 
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Bus and Truck Lines 

The bus all(l trnek lines are appearing in increasing numbers upon 
the highways, and are essential to .Arizona's development. They 
:;honld, however, pay a fair tax, much in addition to tpeir present 
mileage tax, to c-ompensate in a measure the other tax payers of the 
~tatc for supplying them th eir road bed over which they operate for 
a profit. 

'l'heir euJJ:staut and heavy dut.y usage also adds much to the main­
tenance burden of the state. Such a tax would naturally be passed 
••!1 to the patrons of the lines, but the better high,yays resulting 
from this tax will PYent,ually materially reduce the ·operating cost 
,,f the bus and truck lines, which also will reflect in a reduction of 
their fares. 

Right of W~y 

It is l'ecommencl ed tbat legislat,ion be enacted that the State Eu-
1 

gin eer he empowered · to obtain the necessary right of way for 
ltighway 1rnrposes, but permitting the property owners the right of 
legal appeal to the courts, as now possessed in the method provided 
for securing c,uunty road rights ·of way. 'l'he present method of 
d,:pendi11g upon the several County Boards nf Supervisors who only 
meet occasionally, and who are not particularly interested in this 
matter, often r esults in costly delays in tlre construction and some­
time:; in uunecessary disputes with property owners . 

This legislation would uot r esult in any more expeuse to the De­
partment, aucl since it is now n ecessary to maintain a right-of-way 

department such a. provision would simplify the wmk, rather than 
increase the same. 
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R 01\:~ sat upon her se:'en hills and rule_d the _worl~ over her 
lnghways. In the wilds of Macedoma then· rums may be 

found. In England I have driven over them, resurfaced with mod­
ern materials. A marvelous system for that ag·e, but they took 
centuries of building. 

Uncle Sam is building 11 Appian Ways of Solid concrete this 
year. 

In the comparatively recent days when the whip was the only 
accelerator most of us knew, a "best road" cost the county arolmd 
$1,500 to $2,000 a mile to build. A mile .of the 1924 De Luxe high­
way costs $45,000. The statis'tiician says commercial trucks aver­
age 47-mile trips; while the fai·mer now drives 18 miles to mar­
ket his produce, instead of five or six. In the United States there 
are now more than 1,600,000 trucks, and a full three quar1;ers of 
them started hammering our roads ~o pieces in the last six years. 
,v e are spending four and ta half billions on operation of motor 
vehicles-cars and truciks-this year. Four years of civil war dur­
ing the sixties cost us just that. 

Here we have one of the greatest material changes taking place 
within a period of 20 years in all the history of the world. 

Clifford Older, state hig·hway engineer in Illinois, supervises the 
building of 1,200 miles of the highest type of paved roadway dur­
ing the year 1924. I have been wondering how we are going to do 
such things as this, and eat. V-l e will spend a billion dollars this 
year on road building, reclaiming·, and maintaining. Personally I 
get quite a jolt out of that, because my family-of-four share of that 
sum approaches $400; and in some way the tax man is going to 
collect that from me, or from my sons-or theirs. 
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·At the encl of ten years I shall be a shareholder in a system of 
major highways connecting every county seat ·in the naiiion. I 
ought to get better acquainted with this investment. 

A mile of 1924 highway costs $45,000. Money involves interest 
charges. 'l'he price of that bit of highway at, six per C'ent is $2,700 
a y ear. 'l'hat is annual charge number one. It will cost very little 
to k eep the roadway in repair the first few years, but costs will 
amount lat e1·. The average will be $800 a yea r . 'l'lrnt is annual 
eharge number two. 

Bnt a road wears out even~n ally. In honesty to the next gener­
;;t:on we should not count upon it lasting more than 20 years. But 
we do n ot pay for it all necessarily, say the en gin eer s. For this 
reason , Eigl.tteen cents of ev ':!ry dollar you invest in a brand-new 
road is spent in building culverts and bridges and drainage sys­
trms. Nearly a quarter of t,he cost of the road is spent for g-rading. 
Once u ruad is properly drained and graded, the grade becomes a 
perman ent feature of the landscape. F ortr-si" cents of this road 
dollar I am spendin g will be servin g not only my son lmt my great­
great-g1'.andson . 

Twenty-five thousand dollar s of that forty-five thousand ought 
1.o be wiped clean off the slat.e in 20 years. To do this it wm be 
1r<lessary to lay a::;ide $1,250 a year as a . r epla cement fund, and 
that beciomes annual charge number three. Addin g· these three 
annual char ges, I get $4,750 as t1he annual cost of a single miie of 

'· hi ghway . 

Unless that road earns about $5,000 a yea r you and I have n o 
rig-ht to build it. 

How shall w e decide wheth er we have a right to build i t I By 
traffic surveys. A ton of freig·ht can well afford to pay one quar­
ter of a cent for its use of one mile of road. A railroad figurrs a 
much larger amount as ~he r oadbed 's share of th e fr eight hill. On 
th;s low basis of figming Connecticut found that two maiu high­
ways paid their way with t ruck traffic alone. 

This is what the Iowa State College tells me: Yesterday I paid 
20 cents a gallon for gas. At t)lat price I can driYe my ton-ancl-a­
lrnlf carload one mile over paved roads for 97 cent ·, bilt it will 
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cost me 1.42 cents on a. gravel road, and the dirt-road gas consmnp­
tion will amount to 2.14 cents. 

I use up tires and ca.r as well as gasoline. Kentucky says the 
<1irt road t;1xcs me two and a half cents a. mile more than a paved 
road in total driving co~t. If only two or three of us live on that 

the question of its improvement is of little public concern. But 
if the equivalent of 300 flivver loads of traffic passes over that road 
each day it will be cheaper to build a. gravel road, while if traffic; 
incr eases to about _500 flivver loads density, it will cost, so muc·h to 
keep the pike in repair that it will be more expensive than pave­
ment. 

Yon and I mig·ht as well get r eady to live with such facts as 
these: 

l. ·whether wio li.ke it 01· not, our highways are going to becom,~ 
freight c:aiTiers on a constantly increasing scale. Small tramp truck 
1-iiies are giving· way to great corporntions, operating under scien­
tific management. 'l.'he truck, which was "going to run the rail­
road out of business'' has been adopted" by the railroads to combat 
the shor~ haul and package department congestion that causes the 
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freight car to spend nine-t\enths of its life in cities. 'rhe Pennsyl­
vania Railroad will not carry less than carload lot,s between the 
cities of Wilmington and Philadelphia except aboard its own motol' 
trucks. The New York Central saves two clays on freight ship­
ments westward by giving all towns north of New York truck ser­
vice to Yonkers. Similar units have been established elsewhere. 
In New England the sttJamship lines are developing truck lines as 
·'feeders.'' 'l'hese are mere beginnings. 

2. 'rraffic in many areas is going to become so intensive as to 
involve great expansion in road facilities. In some instances there 
will be parallel roads, one for trucks and one for motor cars. We 
will shortly be building detours around all sizeable towns. 

3. Vv e are going to learn to build roads scientifically. Illinois 
has built a road two miles long that cont;ains 63 different kinds of 
,-urface. Time will tell which one is best. 

4. 'l'hrough sheer economic necessity we are going to have to 
1mt pneumatic tires on our heavy trucks and use six wheels instead 
"f four. Trucks hammering· from above and frost and wat.er aud 
f,11 if ting· soil below are the great road enemies. 

5. We are going 4> work out a way for paying for this thing 
1hat we must have. vV e must collec;t the road bill on the basis of 
service rendered. The '' modern toll gate'' already has been erect­
ed. It is the gasoline tax. This tax is operative in 37 states, anrl 
although collections are so low that, the total yield is only $36,000,-
000, i~ iS a beginning. 'l'he road has one thing to sell-ton-miles of 

vice. When there is a gasoline tax I can stop at a filling sta­
tion and buy just as much or little of the "commodity" which the 
hig·hway "produces" as I happen to be needing at, the moment. 
That doesn't se~m like taxation at all; it seems to me like merchan­
rlising·. 
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THE r e<tnirement curve for Arizona 's Highways o.f the F 1 ,tnr P 
may be projected now from the motor vehicle r eg1i;t.ratiun 

chart, tra.f.fi c, census tabulatio11s and a study of the w ear 1·esi<;t:me e 
of the local road materials now on .Arizona 's improved hi ghways in 
proportion to the traffic flow . 

A study of the motor vehicl e registration chart, herein eout: :iiwcl . 
reveals a very marked increase in the motor vehicle r egisLn1 tion in 
the past with a very perceptible increase the Jiast two y ears. 'l'lw 
governing feature o.f this curve is the increase in population of 
the State and the point of auh1mnbil e satm·,i t ion, 111· th e ratio of 
nu~omobiles to the population. 

'l'he incrcai;e in th e populntion of .ru:izona from lDl O to J !:J~() was 
approximately 63 per cent, the avera ge increase for a d ecadf from 
1890 to 19.20 · was 56 p er cent. "\Vith the assnred and p ending df' ­
Yclopment o.f tliis State, it is reasonable to beli eve that the inercase 
for tl1e prese11 t dec,ade will -not fall helow 50 per cent. 

Point of Satura,tion 

'l'he autonwbile poi11t o.f ::;aturatio11 in t his state is now a lw nt 011 r 

car to every eight persons . California has now reached .tllP high 
point o.f one car for approX-i111ately ever.v three and six t enths JWl' ­

sons. 1.\rizmw now nrnks al1out twenty fifth among th e statPs in 
1his respect. From the st_atisties on the question of automohili~ Rat­
uration it is evident that orn• car to every four p ersons is 1101 11 far 
rlis~ant high average. A prnj ection of these two factors, p,1pula ­
tio11 ,mcl automobile saturntion, indicates a continual high rate r,f 
increase "~ith -the probable automobil e r egistration in Ari:wna for 
J 930 o.f 120,000 cars. 

A study o.f the traffic flow ovel' the sections o.f the highway sys­
tem :is no,v being conducted by means of a ~,raffic census or count . 
'l'his is interesting and also valuable information for several pu r ­
poses. From the segregated count ther e may be determined t he 
amount o.f foreign traffic, the wear r esistance of the various clasfi­
es nf road surfacing material~ under actual conditions of 
traffic and weather, the ratio n.f maintenan ce mid main trn-
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ance cost to the traffic flow and the approximate earning capacity 
of a given section of highway. 

Data Essential 

'rhis data is essential in the economic planning of future highway 
improvement and betterment. Tabulations of the traffic census 
taken in November 1924 are contained herein. This census is not 
an average count, but rather a minimum count of the traffic, as 
~ovember is not the month of the heaviest travel; and in the nor­
thern counties, the weather conditions on the clay of the count were 
adverse to travel. It is indicative, howe,ier, of the traffic fhnv of 
the various sections of the highways. 

From traffic census taken in the past, and a close observation of 
the maintenance upon the various sm:facing materials usrcl upon 
the highways, it has beeri noted t:hat the materials that ha ,·p been 
used for road surfacing vary in traffic flow capacity from 200 ve­
hicles per day to 500 vehicles per day. This is based upon the abil­
ity, through maintenance, of keeping the surface in a smooth rid­
ing condition without keeping the roadway in a sufficiently dis­
tnrbed stage to offer undue traction resistance, which cuts down 
the earning capacity of the highway by a reflection in the higher 
opera ting cost to the motorist. 

This, of course, is partly due to climatic, conditions. But that 
condition is one over which human power has no control a11cl there­
fore, it must be taken into consideration. 
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Some of the detrimental climatic factors may be lessened to some 
degree, by experiments in surface treatments, methods of main­
tenance and equipment. By a systematic study of the mineral, 
chemical and other components of the several surfacing materials 
now in use, together with the service they actually give under a 
known traffic condition, a selection of materials, may be 1nade 
within limits of an economic haul, that will also add to the duty 
of ~he surface of the highways constructed from the selected local 
materials; more commonly called gravel surfacing. 

Limits Exceeded 

Efforts along these lines are now being conducted by the High­
way Department. The fact remains, however, that the senric,e of 
the so-c·alled gravel surfaced highway, is limited. 'rhese limits are 
now exceeded in several sections of Arizona's highway system, 
which demand immediate hard surfacing, and an annual increase for 
~everal years to come for like demands. 

The State system of highways as now oui;lined, with the possible 
additjons of one or two connections, serves the State e-x:c!:p1io:ually 
well. Any additions that may be made should be very carefully 
selected and selected only as a benefit to the State, and n 11j frr 
focal benefit. The fact should be remenibered that a limited mile­
age of im;proved state highways, serving the state and communi­
ties as trunk highways, is far more beneficial than a greater mile­
age which will require considerably more t ,ime and funds to hn­
prdYC, and of which a large portion may be s,;]1,Jy of local b·nefit. 

Arizona has made remarkable progress in her highway construc­
tion, but she is still confronted with the problem of w·nstnrnti11:.! 
many miles of grading. For economic construction, ·and financial 
reasons many more miles of selected material or gravel surfaced 
roads must be constructed. lVIany miles of the highway system 
however, will adequately serve the traffic demands for years and 
probably indefinitely, but on the other hand, many miles of such 
highways will necessarily r equire hard surfacing within a few years . 

In addition to this contemplated constrnction, the s1jate' is con­
fronted with the immediate necessity of paving approxi.mately per 
annum 75 to 100 miles of highw&y for the next four to six years to 
provide for only the imperative requirements of traffic demands of 

· the State which are now plainly evident. 



PHOENIX-YUMA ROUTE-LENGTH 204.56 MILES 

Traff,c Census Taken November 12-13, 1924--24 Hour Count 

Projeet and Loeation ,\riz. Ariz. .Forei gn Foreign Ariz. Trans. Foreign Trans. 
Lines Lines 

· Cars Trucks Cars Trucks · Cars Trucks Cars Trucks 
Phoenix-Yuma at Mile 1-± -····- -·-· --···· 521 85 148 10 3 2 .... 1 
Buckeye-Hassayampa R. 

at Buckeye -------- ············-· ·· ········ ·· ·--· ·· 194 29 147 HJ 2 .... · ··- -··-
Hassayampa-Gila Bend at 

Gillespie Dam -- -- ···- ·---· -·:··-·······-· ····-- 44 9 IZ5 10 1 2 
Piedra-Gillespie at Gila ·B end -- ·-----·· 60 12 133 4 1 .. .. 
Wellton-Aztec at Mohawk ····· ·-- ···----· 41 1 162 2 3 
Yuma -Wellton at Do.m e ·· ·· --- -·····--··-·- 30 9 152 12 3 

Misc. 
21 

12 

8 

To tal 
791 

403 

:=;.: 

v.! 

191 g 
219 i,, 

209 It 
206 c 

NOTE: Percentage of foreign traffic over this Route is 87.92 per cent. Weather co nditi oi1s on date census ta ken: Cl_oucly 

:,: 
:;, 
;,: 
-< and threatening. Tourist tra,cl exceptionally light at this season of t he year. 

._, 
PHOENIX-TUCSON ROUTE-LENGTH : 35.8 MILES 

Phoenix-'rempe % Mi. E. City Lim. 306.:; 330 (i06 9 67 4 1 7 74 
Tempe-Mesa ] 2 Mi. from Phoenix _. 1972 293 330 17 49 1 ... . 31 
Mesa-Superior 21 Mi. from Phoenix 469 91 181 11 ]~ ._, 10 4 26 
Apache Trail Junction ····--·--··· -·-·-- -··· 344 98 165 l G 7 ) 5 ., 1 12 " Mesa-Superior at F lo-Sup. Jet. -··--··· 300 80 J.60 li5 8 9 4 1 7 
Tucson-Florence at Flor ence -····· ·--· 135 8 95 ·•·· 7 3 .... 12 
Tucson F lorence 31 Mi. S. of Flo.-. 107 10 93 7 4 2 2 ... . . 8 

Tucson-Florence' at St eam P ump ·-· · .164 ]l 87 4 11 7 1 11 

· NOTE: Foreign travel on this Route is 23.58 % . Local travel slight ]~, abov0 normal due to Arizona Stat e Fair. 
conditi ons south, storm~, " -ith hi gh wind. 

4163 
2693 
893 
655 
584 
260 
233 
_296 

W ee1 th er 

t;j 
t,, 

:,: 
~ .., 
~ z .., 



FLOR.ENCE-J UNC. TO DUNCAN-LENGTH 176.51 MILES 

Traffic Census T a.ken November 12-13, 1924--24 Hour Count 

Projcd. :rnd Location Ariz. Ariz. Foreign J?oreign Ariz. Trans. Foreign Trans. 
Lines Lines 

Cars Trucks Cars Trucks Cars Trucks Cars Trueks 
F lorence-Superior at Junction ... ... .. 195 52 60 14 5 15 ·-·· 
Superior-Miami at Sup. Brg ........ ..... 27± H so 11 l ,:; 2:3 s .... 
Miami-Superior at Plaza School .... 257 78 8-± 2 5 86 1 2 
Globe-San Carlos 2 Mi. E. of Globe .. 100 15 77 0 -± 10 G 2 
San Carlos-Solomom·ille at Ft. 

Thomas ........ ..... .... ... ... ....... ..... .. ........ .. 108 8 38 0 2 3 1 .... 
Safford-Pi.ma near Central ., .. .... ... ... 245 lG ::;s 6 9 -±0 1 

NO'J.'E : Pf1rre11ta p; c foreign trave o,·e r this route ·is 28.2-!% . We::ith er cloudy ,1;ith light r a.ins. 

PHOENIX.,-ASH FORK PRESENT ROUTE-LENGTH 193.96 MILES 

Phoenix-Glenda.le at Mi. :3 ........•...... . 1893 2Gl 265 G 24 2 ---- .... 
Phoenix·Wickenburg F . A. 70 .... ... ... . 386 -±1 68 1 8 -± .... 
Wickenburg-Congress Junction ··-· - 137 26 54 10 3 2 .... ----
Prescott-Jerom e :1t Gr::inite Creek 

Bridge ......... ..... ... .... ......... ... ................. 361 19 .:;g 4 ~? :31 3 ~.., .. .. 
:F. A. 61 at Willow Creek Bridge .... 74 11 23 3 .... -± 1 
F. A. 62-11 Mi. S. Ash Fork ..... .... ... 36 2 29 ? .., .. .. . ... 

Misc. Tota! 
2 343 
1 458 

12 527 
10 224 

15 175 
12 381 

37 2488 
:30 5J8 

7 239 

:j 525 
. ... 119 
1 71 

NOTE: Percentage foreign travel over this route is 15.79 % . Tran] shghtly i ncreased due to Arizona State Fair. W eat.h-­
cr con ditions : Prescott north cloniJ.~, and cold. P hoenix a n il vicinity. Cleai·. 
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HOLBROOK-LUPTON ROUTE-LENGTH 76.00 MILES 

Traffic Census Taken November 12-13, 1924-24 Hour Count 

.A.l'iz. 

Cars 
10 

A1iz. 

'l'rueks 
1 

Foreign 

Tru cks 

Ariz. Trans. 
Lines 

Cars Trucks 

Foreign Trans. 
L ines 

Cars Tru cks Misc. Total 
113 

"'' 0 

Project and Lo cation 

Adamana-Lupton at Chambers 
Lupton-Adamana at Houck ·····•··--·­
NOTE: Percentage of foreign travel 

season of the year. 

11 
89.68% . 

Foreign 

Cars 
102 
111 

Weather conditions : 
5 127 

Stormy and snowing .. Tourist travel very light at this ifl 

HOLBROOK-SPRINGER.VILLE ROUTE-LENGTH 112.08 MILES 

Holbrook-St. Johns near Holbrook 26 10 •.:H) 2 12 12 82 "~ .. .. 
Holbrook-St. Johns at Milky 

Bridge ·· ·················· ········ ···················· 12 ± l;3 2 .... 16 . 2 51 
Holbrook-St. Johns at Hunt ·· ·· ···--··· 17 7 19 1 19 .. .. 1 64 
St. Johns-Springerville at St. 1883 37 6 20 1 .... 2 1 7 74 

NOTE: Per<:eut:ige of fo r eign travel o,·er t his route is 57.14%. Travd below normal. Weather condition : Cold ancl wincly. 

PR-ESCOTT-JEROME ROUTE-LENGTH 33.3 MILES 

P rescott-Jerome at Granite Cr eek --
Bridge 361 

Prescott-Jerome at Mingus Mt. ..... .. 153 
19 . 
24 

;j9 

28 
4 23 

12 
:31 ;.1 

NOTE: P ercentage of foreign travel on thig route is 14.62 % . Weather condition: Cloudy and Cold. 
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52,j 
251 

~ 
ta 

l:II 
8 
:i: 
~ 
:,. 
'< 

0 
ta 
"' 
~ 
~ 
:t. 
8 



TUCSON-R ODEO ROUTE- LENGTH 178.94 MILES 

Traffic Census Ta k en November 12-13, 1924-24 Hour Count 

Ariz. Arir. . Foreign Foreign Ariz. Trans. Foreign Trans. 
Project and Locat ion Lines L ines 

Cars Trucks Cars T rucks Ca1·s Trucks Cars Trucks 
Tucson-Benson at Junction ......... 156 19 120 14 3 2 .... 4 
Tucson-B enson at Pantano ..... .... 96 3 115 t 4 1 1 2 
Benson-Tombstone ·············· ···· ···· ··----·· 167 21 82 6 .. .. t t 2 
Bisbee-Tombstone at Thomas ranch 128 19 80 8 4 t 
Bisbee-Douglas at Forest Sta . ....... . 2]5 28 90 4 8 18 ... . 

,, ., 
Douglas Rodeo at Silver Creek 31 63 .... 2 
Douglas-Rodeo at Apache ...... .. .. .. .... 30 ~ ., 71 t t 2 6 
NOTE : Percent of for eign tr:we l on this route is 70.37 % . Weather: Clear nncl Colcl 

TUCSON-NOGALES ROUTE-LENGTH 7 .5 MILES 
'l' ucson Nogales at Junction ............ 4-±0 :-18 34 3 3 l . ... 4 
Tucson-Nogales at Calabasas ·- ······ ·· lH 5 26 1 10 21 ... . 
NOTE: Percentage foreign traYel on th.is route is 10.43% . Weather: Cloucly-Threateuing rain. 

NOGALES-TOMBSTONE ROUTE-LENGTH 68.8 MILES 
Nogales-Patagonia at Santa. Cruz 
Bridge ······ ····· ·············· ···------·· ····· ·· ······· ·· 100 12 7 1 6 1 
Tombstone-Nogales at Fairbank ...... 77 10 15 ... . 4 11 
Tombstone-Nogales at Sonoita ..... ... 84 5 10 .... 11 
NOTE : P er centage of foreign trave l over t his route is 10.28% . Weather : Cloucly. 

ROOSEVEL T ROUTE-LENGTH 76.30 MILES 
Apa che Trail near Mormon Flat .... l 06 31 16 
Apache Trail at Fish Creek ....... ..... 22 3 10 
Globe-Roosevelt at Birch .................. 361 10 19 

2 
2 

18 43 

Misc. 
20 

4 
12 

7 

~ ., 

27 
24-

18 
10 

Tota: 
338 
230 
298 
250 
366 

97 
123 

546 
231 

w .., 
~ 
l'l 

~ 
C'J 

~ 
~ 
~ 

CJ 
l'l ..,, 

~ 
i.;:J 

145 z 
127 "' 
110 

1 156 
1 38 
4 456 

NOTE : Percentage foreign travel over this route is 8.79%. 
1 

Weather : Clo udy. Phoenix end of Apache Trai l-Travel 
slight]~- above normal due to construction Mormon Flat Dam. 

-1 ,-



ASHFORK-TOPOCK ROUTE-LENGTH 169.808 MILES 

Traffic Census Taken November 12-13, 1921- 24 Hour Count 

Ariz. A.riz. Foreign Foreio-n Ariz. Trans. Foreign Trans. 
0 . Lines Lines Pro jec_t and Location Cars Trncks Cars Trucks C::trR Trucks Cars Trucks 

Ashfork Seligman 12 Mi. W. Ashfork._ 34 9 129 7 
Seligman-Nelson 22 Mi. W. Seligman .. 10 121 2 
Kingman-Oatman at½ Mi.E. Goldroad 44 :3 106 3 
Oatman-Topock 3 Mi . W. Oatman .... 66 11 1ii2 -± 2 

lVfoc. 

2 
2 
1 

Total 

179 
135 
157 
2aG 

, , 
L.:> 

en 

~ 
t,i 

~ 
0 
:II 

NOTE: Percentage of foreign travel over this route is 71.27 %. Tonrist travel very light at this season of the year. 
· Ash Fork west: Cloudy Seligman ; 'l'l"est towards Eingman: Snowing: Oatman, Gloucly and threatening. 

Weather conditions ~ 

ASH FORK- HOLBROOK ROUTE- LENGTH 145.4€2 MILES 

.·\shfork-Williarns 7 Mi. W. of Williams 40 4 111 1 1 157 
Flagstaff-Williams 3 Mi. W. of Riordan 35 9 93 3 ;j 145 
Holbrook-Winslow, Winslow encl .. ........ -52 5 124 5 -5 191 
Holhrook-Winslow, H oll~rook encl .... 87 131 3 4 7 1 l 334 

NOTE : P ercentage of foreign travel 53.60%. Travel exceptionally light and far below normal. vVeather condition: Stormy and 
sno~ring. 
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STATE HIGliWAY DEPARTMEN'l' 

1~rhn:iplcz of ~igqfuaJl J\bminiz±rmion 
anb· Ji11a11ce 

Report of the Highway Transport Committee of the 
American Society of State Highway Officials 

THIS report is 1,;ub111itted hy tb e Joint Co111111ittee on Highw;1~· 
'rransport of the A111erican Association of State Highwa y Of­

ficials and the Nat:ional Auto111obile Cha111ber of Co111111erce. Sin ce 
this c01mnittre wa~ appointed in 1922 111,my sessions have been h eld. 
Each principle here presented has been the subject of searching 
scrutiny by the membership of t)ie joint committee and lJy expert :-: 
,mcl officials from many fields and public bodies such as the Na-
1:ional Tax Association, 'l'he Investment Bankers Association, and 
the American Automobile Association. The committee has i-e­

ceived much assistance and advice fro111 Prof. Richard '11
• Ely of 

the Institute for Research in Land Economics and Public Utilities, 
Prof. Jacob Viner, University of Chicago, anci Messrs. Trumbower 
i,r;.d McKay, economists of the Bureau of Public Roack The ad­
Yice and criticism of such organiza.tions as the National Grange, 
t;lie American Farm Bureau Federation and others of like clrnra ctcr 
are now being sought. 

The Joint Committee is considering other phases of the highway 
transport problem, which will be the subjict of subsequent r eports. 

Joint Highway Transport Committee 

American Association of State Highway Official s 
Thos. H. MacDonald, Chairman 

W . H . Connell 
vV. 0 . Hotchkiss 
J olm A. MacDonald 

J. N. Mackall 
J. H . Mullen 
F. 'r . Sheets 

National Automobile Chaniber of Commerce 
R. D. Chapin, Clrnirman 

George M. Graham 
Alvan Macauley 
Edward S . Jordan 

Windsor 'l'. White 
A . . J . Brosseau 
Pyke Jolrnson 
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STA'l'E H1c:HW.-lcY Di,;P,\IlTMl>NT 7,5 

Prefao.e 

A new »y»tem of transportation, Highway Transport, has l•Pl'll 1. s-

1.ablishecl, and is being operated on a vast scale. Its relationship 
to other forms of transportation and its great utility within its rec­
Pgnized fields have been defined in their major aspects. 

·with the extensive and universal distribution of the motor ve­
hicle, the general utilization of highwa.y transport with satisfaction 
nnd relative economy is dependent upon the mileage of suitable 
highways. The suitability of highways, in turn, is determined by 
the adjustment of the publi<l roads t>o the vehicles, or conversely, 
the vehicles to the roads . This objective raises at once all the 
big major problems of highway administra.tion, equitable taxation 
of real property, public income and expenditures, regulations of 
motpr vehicles and many others. .All of these received the earn­
est consideration of the Committee, and this report upon adminis­
tration and finance is predic,ated upon the recognition and accept­
ance of the following general principles of outstanding importance : 

1.-The p11blic demand for highways is now so great, and the 
fnnds involved so large, that it is not possible to meet all demands 
in a limited period without too great a burden upon the public fi 
nance. 'l'herefore, State funds available for new construction should 
he devoted first1 to the class of highways of greatest importance to 
1 he public under the jurisdiction of the State Highway Depart­
ment. 

2.-'l'he sum total of public· roads should be considered, for 
finan<:ing purposes, in two major clivisio11s; group 011 c, grnernl ser­
vice motor highways, i .e., general traffic flow lines ; group two, 
local service roads. 

3.-Notice is taken of the exLrn~i·;e t'.011vr.rsw:1 of land tlrnt is 
taking place especially in populous districts, I. E., the changes in 
the actual or potential utilization of land in whieh the r·sta blish­
H'.ent or available ability of motor transport is a major ractor J.,y 
-.,·hic,h its value or its potential earning capacitr is inereasecl. 

4.-Notice is also taken of the special benefits wbieh result from 
extraordinary highway undertakings in cong·ested district,; whicl1 
rnay properly be finan ced, in part at least, by the formation of 
improvement cfo;t.ricts with special assessments. As defined hel'c, 
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1.l1is principle is limited to conditions t.hat m·c J1ot average or nor ­
mal , and do es not apply to rural diHtl'icts. 

It is evident from the above that ther e are imrny conditions that 
'·" ill r equire special consideration . Also, the Co111mittee fully re,­
<11-;nizes the fact that we have as yet the exp erience of only a few 
years available upou which to formulate sound and enduring poli­
cies. 'l'he Hituation is not c1·yHt,1llized. One n ew developm,'ut snc­
Cl'eds another. It is ce rtain, however , that ·t h e following state-
1i1cnt of prineiples 1·ecol'cls and outlines thoi;e policies which have 
alrea dy proven i;ound, and whiel1 at this time embody t11 e lH~:-. J­

JJJ'actice. 

Hig·hway Finance 

J .-'fhe highwa y budget is defin ed as the total a nun al expendi­
tm·eH in eac h stat e for hig ltw:-i,y purposrs. 

'.:.' .- 'l'he mmual highway budget shonld li e ac.ljm;ted :to the r elative 
l!"erls fol' other public pnrposes. 

3.-No road should be improved hy expemlitme of public funds 
in excess of its earning· 0apacity . 'l'he r eturn to the public in the 
fonn of economic transportation is the sole measure of the just.ifi­
eH tion for th e d egTee of improvement. 

_±.-Broad surveys mad e hy the L uitecl Sta tes Bm·cn n of P u l,li c 
Roads h ave determined con clusively that from forty to sixty per 
t:cnt of the average costs of highway construct ion is exp ended in 
J1 erman e11t improvements, such as grncling, draining, structures. 
rngi11 ee ri11g- aud rights-of-way-of the r emainill g costs, all but a 
smaH p er centage of the surface . can be salvaged in re0onstruction 
;u1d COJ1stitutes a definite r1clclition to the cap ital facilities of the 
<:1,mrnunity whi ch is passed un to the succeeding generations . 
from all these studies it thus appP-arn tha t highway bond issues are 
justified where the " Pay-as-you-go'' plan does not promptly pro­
' ide th e highwa ys economi cally uecessary, a11cl where adequate en­
gineering and economic control is assueed. 

5.- 'l'he wide variauce in thP- present s tatus of highway d evelop­
ment iii th e sever al States prevents the adoption of uniform polic,ies 
for i-;ecuring the funds n ecessary for th e annual budget. General ­
ly speaking·, h owever , th ese• pri1ic ipl es m,7? li r set fo rth : 
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(A) St.ates in the i11itial stage of highway development should 
issue bonds to defer that portion of the annual charge 
for construction which would over burden either proper­
ty or the road user.· 

(B) States wher e original construction programs are well ma­
der way, can, in the main, finance normal new construc­

tion from cm-rent funds utilizing bond issue ftmds to defer 
_ the cost of special projcct.c;. 

( l') States where original construction is largely completed 
are concerned chi efly with maintenance and reconstruction . 
and should dep end on cm-rrnt funds save in cases of emer­
gency. 

G-State hi ghway bond issues should be serial in form mid should 
;,uitul'C over a pe1:iod not exceedin g thirty years. 

7.-Highway bonds issued by political subdivision of a Sta te 
should be serial in form and should matl'tre over a ·period not ex­
ceeding twenty years. 

8.-Serial maturities · should be arranged so ~hat th e annual re­
t1uirements of p_rincipal and interest will he as - nearly uniform ~ i 

practicahle. 

9.- 8ound public, finau cing requires that where motor vehicle 
or other special levies are allocated to defray the costs of St_ate 
Jiighway bond issu e:;;, the full taxing power also of the State shall 
be authorized to guarantee principal and inter est in event of fail­
ure of such spec ial levies to provide sufficient r eYenne . 

Highway Administration 

1.-The large sum~ involv ed in highway expenditures aml t.he 
hroacl trainin g and experience r equired in handling them demand 
1hat political patronage be eliminated in all highway administr11.­
L0n. 8tahle organizations and policies are PSRential to the order•- · 
ly prog1.-ess of the highway program. 

2.- H ighways of gen eral motor u se in each State should be clau­
ified int.n systems of like importance such as iriten; tate, state and 
vnunty hi ghways. All others should he classified as loc<1 l roads . 

~~-- For th e purpose of securin g unifonuit,y and pc,, momy, all ex-
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l'<'nditures on these systems should be correlated under adequate 
rngineering and economic supervision. 

4.-The order, kind and extent of improvement for each class 
and for individual projects in each class should depend upon the 
relative traffic requirements, present and future. 

5,-A much larger mileage of highways than at present should be 
immediately placed under adequate and continuous maintenance 
mid made available for traffic the year 'round. 

Distribution of Costs 

1 .:-'fhe cost of building and maintaining adequate systems of 
· h;ghways should be distributed in an equitable relation to the bene­
i'its derived. 'fhese may be summarized as follows : 

(A) Benefits to society in general, such as influence on edu­
cation, recreation, health, fire prevention, police protection, 
the national defense, the postal service, living and distribu­
tion costs. 

(B) Benefits to definite groups, such as agriculture, manu­
facture, labor railroads, mining, forestry and waterways. 

(C) Benefits to property served. 

(D) Benefits to the road user. 

2.-For the purpose of apportioning costs in relation to benefits 
received, all highways may be divided · int.o two classes; first, those 
nsed by the general motoring public·, and second, those which per­
form a purely local service function. 

3.-Special motor vehicle taxes should be levied and u~ecl only 
for the improvement and maintenance of highways used by the 
general public, I. E., for general highway traffic flow lines. They 
:,;hould be expended under the direction of the state highway depart­
ment. 

4.-The wide variance in valuations, t.ax burdens, number of 
motor vehicles in use and the status of highway· development in t.h~ 
~everal states prevents the adoption of any fixed formula as to the 
proportion of the total costs of highways of general use which 
should be paid for from mo\or vehicle funds. Generally speaking, 
however, these principles may be set forth: 
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(A) rn· states where the income from motor vehicles is m­
sufficient to meet all of the maintenance costs of highways 
of general motor use without undue burden to the indivi­
dual motorist, such fundi:; should be applied first to the 

I 

maintenance of inter-state and state highway systems. . 

(B) In states where the income from motor vehicles is suffi­
cient to meet all maintenance costs of highways of general 
motor use without undue burden ~o the individual motor­
ist, any smplus should be used for this class of highway re­
constrnction and administration costs. 

(C) In states where the number of motor vehicles will bring 
in large sums in excess of maintenance without placing un­
due burdens upon the individual motorist, such surplus 
should be used to defray all the costs of maintenance and 
a substantial share of nll of the other costs of highways of 
general motor use. 

(D) In those states ,vhere the motor vehicle income is more 
t.han sufficient to meet maintenance costs of highways of 

general motor use without, undue burden to the individual 
· motorist, it may be found advisable t~ use such surplus for 
the pmpose of de.fraying all or part of the costs of bond 
issues to expedite construction of economically desirable 
motor highways. 

5.-Roacls of a. purely focal interest, serving only loc,al needs, 
should he financed out of lucal revenues obtained from local general 
tax revenues. Special assessments on adjoining land to defray a 
portion of the costs of such roads may be justified. 

6.-"\Vhere extraordinary improvements are undertaken m the 
vicinity of or serving congested areas of population the increment, 
ii any, in property valuation following the improvement should be 
drawn upon to defra~, un equitable portion of the cost. 

The Form of Motor Taxes and Collection Methods 

1.-'l'he motor vehicle tax should be simple in form and distyibu­
_tnd in equitable and just proportion between the different types of 
rn otor vehic,les. 

2.-The State shoulLl be the sole agency levying special taxes up­
on the motor vehicle 11r the highway user. 



/ 
/ 

/ 

// 

~~/ 
CHART 0' 

5HOWING MINIMUM ,<_,&, 
GAS TAX COLLECTJON.5 ..,_,OJ/ 

),~ 

~~"Y 
~~ 

~1/ 
1/ 

/ 
/ 

/ -r 

~ (,\. ~ "::" o.::-._,v"'- ~'-' 

~~'1/ .~O (1c:--~ ~i ~ ~ _, 
,y 

\D ~ 
y • t, ( ~ :<---... 

a. \) ~ I"'-' 
-~ "' ~-

, c.n nnn vlMTOQ .1~1 .. 11r1 F '"\. ,I, 
~i.------ i..--

~!' -'<;nlYYl ,,-- -ln,nnn ... ~.,,'O: _.,..., l---

O,OnM J,ll,-~ ?"" ,._-.,y 
c::-:--7nnm -fnMn 

I ' ..--:r---r I ) 
l'l /f/J 14 /!) I~ I( ' [ w, n: 3 4 (:, ''° ( (ll ,:, 1.7:JJ.JI )l :) )4 ,:, Jb_ )( 11 )] /YIV'I ' 

j ""'llW, 

/ ~CMIW 

/ l"N\IW . 

/ 1, ... ~ 

,??M/W 

1,1nnM1 

7nnn,v, 

1-.MON 

fRMN\I 

'""= 
1,nnnN 

f~nMW 

14.0000/ 

I VV.NV 

f?MNV 

rrnnnnn 

.A ,l --..... 
1 nnn= 

5'~ ~ -i.--- •nnn,., _ ..... 
•nnnnn 

7Mt,v, 

r,v,rw 

CMIIM 

IMM/1 

~MI\M 

,nnrw 

j onMM 

0 •14 •I!) 'i{, 4/ ,qf 'f;I 

"/; 
:::, 

::p 
;: .., 
~ 

-' 
6 

~ 
:,.. 
-, 

0 
t'l 
":i 
:,.. 
:,j 

1 
t'l z .., 



HTA1'E HIGHWAY DEPAR'l'i\LENT 81 

Jlfinam:.e5 

ARIZONA is a progressive state, rich iu reRource:,, and its de-
velopmenti, in r ea lity, has just begun. Th e d evelopment that 

jg now assured, pending, and under consideration will alone double 
its valuatio11 and population when completed. Subsequent develop­
ment will follow and entirely new and now unthought of projects 
will spri11g into eiisten ce and become a reality. In the wake of 
this progression many large industries tt1,iat are but vaguely see11 
on the distant horizon will come into being within the confines qf 
this State and the potential wealth of Arizona will gradually crys­
talize into r ea Uty. 

To make a po'1jential project a reality it is necessary to deter­
mine first, its physica1 feasibility; second, its probable cost; third, 
its earning capacity, and fourth, its estimated earnillgs balanced 
against its cost, including the cost of its operaijion after construc­
tion. 

Financing Carefully Planned 

If tlrn r esulta11t net earnings are sufficient to assure the success 
of the proj ect , the financing and construct,ion is undertaken. 'l'he 
financing is carefully planned utilizing strictly business methods, 
and often r equiring the assistance of more adequate legislation . 
·with the exception of li'ecleral Govermnenlj proj ects, the method 
employed is invariably the issuance of b~nds, whet l1 er it be for 
a municipal , private or industrial corporation. 'rhis is good busi­
ness as in some instances the '' pay as you go'' plan would reflect 
in much higher cost, and greatly r educe the earning capacity, 
while in most. instances, it would rendet· the projec t utterly impos­
Rible. 

A syst em of highways, and pad'icularly, of main trunk high­
ways, sucJt as the Sta¥ Highway System, is in every respect a pro­
ject, and OJi e more far reaching than any other that could be pro­
jected within the State. A system of adequate trunk highways :.s 
not only a necessity to the other proj ects comple~ed and pending, 
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but its very existence will make possible many other developments 
of varying magnitude, that would otherwise be impracticable. 

State's Greatest Project 

'l'herefore, the Arizona system of highways is the foremost pro­
ject confronting the state today and certainly should receive the 
serious and business like consideration that is accorded the other 
projects. Suc,h consideration must reflect in legislation, as the en­
tire futme progress of the highways is dependent upon impending 
legislation. 

The physical feasibility of the State Highway Sy~tem prnject is 
already an established fact. The probable cost of the system, as 
now outlined to tlie necessary standard to meet the now evident 
require1I1.ents, i<i approximately $25,000,000 based upon a five to 
six year const111ctfon program. From the traffic -da_ta now avail­
able the net earnings of the system for the minimum life of the 
highways is far in excess of its cost. A projection of the present 
traffic data. together with the additional es~imatecl traffic tlrnt 
would be created by the completion of the unimproved sections of 
the system reveals a net earning over the period of _the estimated 
life of the surfac,e that is astounding, absolutelj' assming posterity 
an asset with sufficient earning capacity for r enewals, betterments 
and extensions. This conclusion is based upon the highways alone, 
without giving consideration to subsequent development which will 
naturally follow along the routes of the highway improvemPnts and 
by virtue thereof. 

Comparison Given 

A project of mam highways is similar to that nf a combination 
hydro-~lectric and irriga~ion project, in that each bas two distinct 
classes of earnings. By . t,he construction of a hydro-electric, irriga­
tion project the included property is materially increased in value, 
and by far the largest earning is the combined earning of the incli­
Yiclual farmers. The am.ount of this earning is eutirely dependent 
upon the activity of the individuals, and as no complete record may 
be kept of this earning it may be only roughly estimatied. 

'l'o defray the construction, operation and maiutenauce cost of 
the proj ect, in part, a tax is levied upon the property own ers eithe1· 
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through the ::;ale of water to them, or a direct tax levy or both, which 
is a very small percent of the net earnings of the individnals. This 
also adds to the earnings of the towns and cities in and acljace1.1t to 
the project, but while these earnings 8re known to be considerable 
in proportion to the project, they are not susceptible of accurate 
estimation. 

The sale of the power of the project is determinate, and is, in such 
projects, applied to constrnctioll, operation and maintenance. 'l'he 
receipts from the sale of the power and water, and the taxes levied 
for the project, make the project possible, and 1;he fact that these 
rec,eipts are r ecorded and thus are evident, usually in large 
amounts, th ey overshadow the much larger, though unrecorded, or 
non-evident earnings . 

Property Value Enhanced 

The completion of the Highway project enhances the value of 
the property, by rendering it accessible, by the r eduction of cpcra­
tion expense, by bettering living conditions and by bringing it 
closer, as it were, to its market. This likewise benefits the cities 
and towns, for the development of the surrounding country m1rnt 
reflect in their development and the resultant property increa::;1:. 
This r enders nominal property taxation justifiable and clei;irabl,~ 
for early and adeqm1te highway development. 

The largest earnings of the highway project, like that of the 
hydro-electric and irrigation project, is that of the individuals 
through their motor operating expense, without considering the 
time saving and convenience. 'l'his earning of the improved high­
ways is only dependent upon the usage that the individual makes of 
them. The more he uses them the more h e saves in operating ex­
pense, which is an earning over that of the unimproved roads. This 
earning is generally accepted as a matter of course, without any 
thought whatever given to its magnitude. It is a very rare thing 
indeed that an individual ever keeps a record of this nature, but a 
glimpse into the records of some stage eompanjr that has operated 
over both unimproved and improved highways and has k ept records 
of their operation cost will reveal savings that are in reality earn­
ings due to the improvements that are almost unbelievable. 
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But the :..;maller earnings of the highway project, the receipts 
from the motor vehicle fees, gasoline and the bus and truck taxes,­
like that of the sale of water and power of the other project,- to­
ffether with the property ,ftax, are all that are applicable to thr 
construction, operation and maintena nce of the project, and like­
wise clue to . their visible totals, th ry far oyershadow tho:..;e of the 
much greater earnings. 

Highways Universal Necessity 

Highwa ys being a universal necessity and meaus of development 
have becom,e municipal property. Any funds for such purposei,; 
must be in the form of a tax, and all taxes have come tu be looked 
upon as necessary evils. In reality, such taxes if equally imposrd , 
are an investment, and one that r eturns a. much greater yield than 
any other that can be imagined. 

To be consistent in the development of this sta tt>,-which .Arizonn 
must be in order to be progressive,-:-the finances for the develop­
ment of a main trunk or State highway system must be given t'.,c 
same businesslike and serious consideration. The same corn,idrr ~. 
tion must be given to the potential earnings as well a:; the prrsent, 
of such a system that is given other meritorious projects. 

The Arizona State Highway System is capa ble of paying for its 
own deYelopment by• its own earnings through th is taxation with­
out an increase in the present taxation for such purposes, if proper 
and adequate legislation is enact.eel. 

Of the s"tatutes guveming the fo1ances of tlie State Highway 
system, the hnv governing th e motor vehicle fees is clear in its 
meaning but sl10uld be r evised to equalize hettel' lhe payment of 
s:·:ch fees \l;ith relation to the various classes of vehicles, as lJl'evious­
ly recommended in this report. 'l'h r statute g-0Yenti11g all ot.ber fin­
ances for this purpose, is not only questionable as to ·its interp l' eta­
tion, but also as tq its actual existence as a st,'.tnte at this time. 
Therefore new legislation must he enacted if tlw State Highwar 
System is to remain as such. 

Requirements Reviewed 

In review of the· proper and possible finances fo r State l1i gbway 
purposes it is apropos that a review also be made of the require­
ments 110w evide11t for the· higbwa~'S. In making· this r eview it is 
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pt·o1Jc 1· Ghat it li e eorn;icl er ed in the J11,11rner tha t t he developlllen t 
wonlcl progress, therefore th e consideration is based upon a five 
yea l' hi ghway program. 

'l'l1e minimum r cqnirements that are evident now for a five y ear 
p{·ogrnm, and ;i s pL'eviously mentioned in this r eport under the 
ILeacli;1µ: , ''.Ari zona 's Hi ghways of tlie Futlue,'' necessitate an ex­
pendi~me of n ot less than $G,OOO,OOO p er annum, segregated as fol­
lows: lVIaintenau cc, $700,000 ; gradin g, additional gravel surfac_ecl 
1·oads, and bridges, $1,500,000 ; hard surfacing or paving, $2,500,000 ; 
gcnern l ove l'head, r en ewal of equipment, etc. , $300,000. 

'l'his is nut a large highway progrnm for Arizona. In fa ct it is 
Ye1·y litt le in excess of th e avera ge highway program of the past 
fi ve yea1·s. In the event of a bond issue for this purpose, this pro­
g1·a m should be incr eased , particularly as to new construction and 
paving to a total of frolll $6,000,000 to $7 ,000,000 p er annum to per­
mit of its maximulll earning capacity as early as possible and to r e­
tard the increased maint.c11ance that will he r equired by the slow er 
development method . 

'fo meet this r equireme11 t from cunent fund s, or t he " FiY e Mil­
li on P er Annum " program, the probable F ederal .A.id may be de­
ducted. It is believed tha t the amount available and to be made 
available annually for the fiv e year period will be abont $1,200,000, 
irnving approximately $3,800,000.00 to be rnised annnall y J, v ~n ­
c1tion in some form, fnr S ta t r highway purposes. 

Finances Inadequate 

'l'J1 c f iuau ces uuw levi ed and rnised b,y the stat1e for highwa~· 
pul'poses ,1t·e iuadeqnate, and hop elessly so und er the present dis-

. ti-ibu t ion . . In the pnst 1;he State levi es ,ver e very materially aug­
m <>nted by dona tions from 1-lie county bond issues, which are l)(rn­
cxhaust ed , m1cl adrlit.iurn1l fouds from snch sources arP unlikely and 
it is unfa ir t ,J t he comlli Ps J-o expect such additional ai rl . 

In addition to this soul' ce, sp ecial appropria~ions by th e legisla­
ture wer·e made. Financin g of the system by special appropria­
tions is t emporary at bes t, only r endering r elief for the immediate 
1:im e and d oes not p ermit of compl'eh ensive planning· with any as­
snrnn ce of a c0Htinuati n11 or completion of even a r elatively small 
port.i on of th e s.vs t.em. 'L'l1i s method would he hazarclons in the cl e-
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velopmeut of auy utlter class of projects, and is Pqtrn Jl~, 11n husin esR­
like in highway development. 

I wish at this point to coDsider the present di:;tribution of the 
State r eceipts for highways oi· by virtue of the highwayR, particu­
larly the gasoline tax and the t eu cent tax levy. The three cent ga :;­
oline tax is levied upon each gallon of fuel oil rn;ed by th e motorist 
upon the high.ways and is in reality a meter upon his use thereof. 
It is a fair and equitable tax but it is ostensibly levi ed for additional 
funds for road purposes. 

Unfair to Auto Owner 

Fifty per cent oI this t,nx, or one and one-half ceuts for ea ch gal ­
lon of fuel oil used, is i·eturned to the county from which it is col­
lected and to be used for maintenance of the county roads. Due 
to the fact that the county budge~ law proyides that the budget 
can not exceed 10 per cent of that of the preYious year, and all re­
ceipts from other sources than countj, taxation must be deductecl 
from t~e amount of the budget and a tax l evy mad e for the bal­
ance, this half of the gasoliD e tax does not in reality apply to roads, 
but in the summation of the county budget it is deducted. from th,~ 
total budget, thereby reducing the general county levy. Thus the 
automobile owner is actually adding this much to defray the gen­
eral expensees of the entire county government, in addition to the 
fact that he has already paid a proper~y t,ix on his automobile pro­
portionate to that of all other property. This is not only manifest­
ly unfair to the automobile owner, but it is actually taking that 
amount of money paid with the belief that it is helping to improve 
the higfovays of the state in general, to·: apply i~ to the relief of the 
county taxes, though the relief is so small that it is hardly notice­
able in the total taxes. 

'l'he county highway hud get remains just t.µ.e same with or witb­
r,ut this distribution of the gasoline tax. This amount of money 
placed in the State highway fund would r efleet very materially in 
th e highway betterment, and be fair and as intended by i)ie high­
way users. A ·study uf the Gas Tax Dollar chart herein, will also 
~how that in most of the counties the amount received by the coun­
ti es is too small, when received in monthly payments, ~o be of any 
great benefit, while i11 oth ers it is proportionately ton high to bt · 
applied to mainternm cP only. 
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Funds Explained 

Of tl1e othel' lialf of the gasoline tax, h alf is placed in what is 
called the " t,wenty-five · per cent appor tionment fund," of the State 
road tax fund , and the other h alf is placed in the " seventy-fiy e 
pei· cent apportionment fnnd " of the State road tax fund. 

Of the ten cent l evy upon each *100 of tihe assessed valuation of 
the state, 25 per cent is placed in th e '' twenty-five per cent appor­
tionment fund " and 75 per cent is placed in the seventy-five p er 
cen t apportionment fund ' ' of the State r oad tax fund. The ' ' twenty 
five per cent apportionment fund" is for use upon the State 
hi g·hw ays of tl11~ St fl f·p in r:-; pec tiYe of the couuty lines. The "seven­
ty-five per cent ii°pp or tionment fund " may be exp euded upon statr 
highways only within the county from which th e taxes are derived, 
mid i:-; also a distribution that :-;hould he consid ered. 'rhis law was 
esse utial in beginning the Arizona highways. It caused the dis­
tt-ibution of the state const,ruct ion t o open the state system to its 
present status, and was a very decided controlling factor of high­
wa y expeuclitures. 'l'h erefor e, tlti:-; provision, by virtue of its ea rl :v 
existence, and creation of the highway sy ·tern , has obviated it:, 11 e­
cessity for the future. A study of the Senuty-five Per Cent Fund 
Dollar Char t in comparison with the charts showing the per cent 
of mileage of both tf-e state highway system aud the Seveu Per 
Cent system by Countles included her ein will clearly indicate the 
ntter impossibility of ever completing a compreheirnive State 
highway systrm if this 1,asis of distribution is adh ered to. 

'l.'lt e State high,va y systrm of ~h e State is today carry ing approx­
imately SO p er cent of the total traffic of th e state, by virtue of the 
fa ct that this syst em is th e main trunk syst em of the State, and 
practically all of the local highways feed into 1t at some poi11 t . All 
taxes collec,tecl hy the state for hi ghwa y purposes should therefore 
be applied to the state system until such t ime that such r eceipts ex­
ceed the Stat.~ highway r equiremrnts. 

In resuming the discussion of finances with ·relation to the mini­
mum essential highway program of $5,000,000 per annnm, it will lie 
assumed that State taxes will be applied to State highways as a 
system and not appor~ioned t.o and by counti es. 

At th e present time tr11, ten cent levy is raising approximately 
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$650,000 per annum; the gasoline tax $800,000; the motor Yehiclr 
$350,000 and the bus and truck taxes about $21,000, or a total of 
approximately $1,821,000. Were all of this applied to the State 
i:-ystem it would still be $2,000,000 short of the required amount. 

Bus and Truck Lines 

By a more rigid provision governing the exemptions now permit­
ted in the payment of the gas tax, it would increase its present rate 
nf collection to $900,000. By a more equitable means of rating t,he 
cars for the motor · vehicle fee collections, and ~he inclusion of trac · 
tors used upon the highways and the tL'ailers that are not now in ­
c,luded, this collection would probably be increased to $500,000 per 
annum. The taxes now levied upon the bus and truck lines is ridi­
culous, but a proper tax upon them would probably n et $200,000 
per annum. 

With these revisions ,_md including the ten cent levy the total 
would be approximately $2,250,000 per annum or $1,550,000 less 
than t1he requirements. 'l'o raise this difference by an additional 
tax levy upon property would require an additional levy of approx­
imately 23 cents upon each one hundred dollars of assessed vahrn­
tion, or a total tax leYy of 33 cents. 'l'his of course is unreasonable. 

It is true that within a few years or by 1930 the increase in t he 
gasoline tax collectjons, motor vehicle fees, and other increases will 
return an amount per mmum equal to the amount now requiL-ed, 
and that the collections will increase thereafter, but to delay thf' 
work now required for that period of time will cause tremendously 
increasing outlays for maintenance without the desired results. ThP. 
theu immediate requirements will be as much more in advairne of 
the collections at that time with the maintenance outlays stil l 
ascending, that the outlook will be as hopeless ns it now appears. 

Facts Should be Faced 

With these facts evideut, why not face them as they are faced for 
other projects withiu t.he State, sanctioned and approved by the 
State, and as at.her states are doing. The gasoline tax alone with 
the rapidly increasing receipts if applied to a bond issue will amor✓ 

tize a $20,000,000 serial bond i5sue together with interest within 20 
years or less, leaving the other State taxes for highway purposes, for 
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mai11teuance, general oyerhead and additional construction. .A 
L1ond issue of this size togethe1· wit1h $5,000,000 to $6,000,000 of 
Federal Aid funds that would, in all probability, be received in the 
course of a five year program, would give this State the highways 
that it not only desires but requires for · its progress and develop­
ment. Also 91ese highways would greatly enhance Hs earning ca­
pacity, especially from the increased tourist traffic, which by this 
form of finance, will pay a large proportion of the cost of the high­
way development. 

In this connection I wish to mention from public print a p1:ophecy 1 

by 4he world 's greatest economist and statistician: 
"1'11e most active 1'.merican industry in 1925 wfll be the construe: 

tiou of roads, according to R.oger W. Babson, well known econo~nist. 
He points out that money is now available at very cheap rates for 
road construction purposes allCl that the States will take increasing 
advantage of these easy terms next year . This. pending road build­
ing program will not only employ a great: man)r thousands of meu 
lit good wages, but will benefit. se.veral' important industries, ·said 
Babson. 

PHOENIX-WlCKENBURG HlGHW.A Y I 

NEWLY GR AVELED ROAD NEAR NADABURG 
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S'J'A'l'E HIGHWAY DEPAHTMENT 

T HE 1:\ri ,1 ,mH ::51Hti~ Hig-hway System v/as designed with a view of 
co1111ect i11g· all of the County seats of the State and to supply 

Hn east and w1°st route across the northern part of the State, a like 
route across the southern part, and a. north and south highway . 
.<l.11 of the ( 'n1111ty seats not only have a connection but are on a 
through ro11t.1•. :-;i11ce its inception there have been additions made 
with_ th e vie1r of L'.omu•cting the larger industrial" centers and mak­
ing· the iuter-Connty travel more convenient. 

'l'h e system, Hs uriginHlly planned, is now the trunk of the present 
_system. Only ii Yery frw chang·es hHve Leen made in its routing. 
'Those were caused by topographical conditions, or the r eceipt of 
more Hdequate funds to overcome such conditions, or a combina­
tion of the t,wn, the main contl'Ol points of the system r emaining 
as, originally plmrnccl. 'l'h e additions hav e been counections tn 
and between points 011 this system. 

'l'his fa ct i::; more to the credit to tl1e planners of the original sys­
tem, when it is considered that a State Highway in Ariwna has no 
permanent stallding as snch. There is no provision for the desig­
nation of a State Highway in this State other than the exp enditure 
of State Highwa~, fllnds thereupon hy the State Engin rer . Like­
wise if h e or some successor elect~<; to abandon any section as a State 
Highway, apparently the nnl? action necessary is tn rPfuse t.o ex 
pend additional State 11 ighway funds upon the highway for better ­
ment, and maint.ernmcr, and in tlrn course of time it loses its iclen 
tity as such. This procedure for abandonment has bee u followeci 
in th e past. 

Permanency Needed 

'l'Jte 0tate Ilighway S}'s t.ern is of vital 'importance t o the State . 
Large sums of moue)· have beeJL expended for its construction tn 
its present sh1tus and many mill ious more will. be expended withi1. 
the years to com e. Tl, c moni es J1 rcessary for the creation of tlus 
sys tem Jrnve hern in the pasJ-, m1d will li r _in the futul' e, t;,kcm from 
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the t·axpayers of this State, or by virtue of their t,axes, and the same 
permanency should be accorded this expenditure as otl1er public or 
private expenditures for improvements. 

The State Highway System should be legally esta blished and di­
vided into roads of primary and secondary importance, t.he total 
mileage of which should not at any time exceed 12 per cent of the 
total road mileage of the State. In making this selection for an 
established system, the highways that, are now classed in the sy11-
tem should be very carefully considered and if nny of them now in­
cluded are found to be of minor or only local importance, except 
in the matter of the connec.tion of important industrial or thickly 
populat.ed centers to the mflin system, they should be eliminated 
now to prevent additional expenditures being made, only to have 
the sec,tion of the system abandoned at a later elate. In the ini­
tial outline of such a system, the entire allowable mileage need not 
and therefore should not be taken up. The futme will naturall 
bring forth new demands. In formulating this outline the firat 
thing that should be clone is the drafting of the qualifications of a 
primary State Highway and for the secondary State Highway. 
'l'hese qualifications should be clearly defined and also be the only 
qualifications upon which future additions will be considered and 
included. 

In addition to this qualification, no addition to tJie established 
system should be made unless it is constructed or funds are avail­
able and not needed for the esta blishecl system, or in the case of 
special provisions being made for its construction. Ev ery mile 
that a highway system is increased deducts the cost for th e increase 
from the highway system already established, thereby delaying 
usually, the completion of the most. important high wa ys of the 
State. 

Status Explained 

'l'he status of tpe present highway system is that the entire mile­
age as the system is now outlined, either is constructed to a stand­
ard road, or a sufficient amount of work has been done to some 
standard to open it to traffic , or is now under construction. A 
statement of the status of t.he State Highway System is herein in­
cluded together with a tabulation of the system hy types which 
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gives the mileage of the system, an d the mileag~ of each class of 
construction. 

Under the column of " Graded and Drained" the mileage shown 
is only to a lower type of construction and will eventually require 
probable relocation additional construction and gravel surfacing or 
paving. 

The 1183 miles shown in the Selected Surfacing column also 
includes highways constructed of self surfacing material , or the 
natural material encountered is of sufficient grade to make a good 
surface of this mileage approximately 350 miles needs paving at 
t.his time, or its condition is such that it will require paving in the 
near future. 

A Recapitulation of the periods of the construction of the system 
to its present status is shown by counties. 

Status by Counties 

In the following outlines of the Arizona State Highway System 
by Counties, a brief description of the projects, · as to length, type 
and coudition, that constitute the different highways in the counties 
has been g·iven. More detailed i11for m·1tion on the construction ac­
complished during 1923-1924 may be obtained by referring to the 
tabulations of contracts in this report. 

The projects mentioned in this outline are on the Federal Aid 
Seven Per Ce11 t System unless otherwise designated. 

APACHE COUNTY 

Holbrook-St. Johns Highway 

This highway is a good gravel surfaced road extending from t he 
Navajo County line for 18 miles. It. was constructed in 1915 by 
the State but does not meet the Bureau of Public Roads standards 
on account of its narrow width. 

The next 12.6 miles into Concho is Federal Aid Project No. 6, 
constucted in 1922, and is in good condition. From Concho to St. 
Johns is Fed eral Aid Project No. 78, 16 miles in length. This pro-
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ject will make sopie line changes and will give a standard gravel 
surfaced road into St. Johns. Construction on F ec1 era l 1\id Project 
No . 78 will start in the early part of 1925. 

St. J ohns-Springerville Highway 

F ed eral Aid Project No. 60, a gravel surfaced road compl eted in 
1923, covers the 11.5 .miles out of St. Johns. From the eucl of 
Pederal Aid Project No. 60, for a distance of 8.5 miles, extends 
Federal Aid Project No. 68.A., constrncted clmiug ]923 -24. l<'ecleral 
Aid Project No . 68B, 9.65 miles in length , which cuds in Springer­
ville, is under a proj ect agreement, but du e to li t igation nn the 
right-of-way was delayed. 

'l'he diffi culty ha s been adjusted and bids will be 11skecl on t.hi s 
prllj ect in January 1925. ·when this section is c011structecl it will 
eomplrtc a. standard gravel surfaced r oad from St. J<ilrns to 8pring­
erv il le. 

Springerville-N ew Mexico Line 

'l'his road is classified as ullimproved as no State work llw; liecu 
cl ll ll e nu it. During the summer months the tn1ffic nu this road 
is YCI'.)' h eavy. It is considered n fair rnacl. 

Adamana-Lupton Highway 

'l'his r oad , 54 miles long, also is classified ;1s uuim1n·oved, al­
though in 1923-24 the State µ- r a cl ed part of it 11rn1 in J 923-24 two 
bridges w c1·e c011struct.ecl. A r elocation of this r oall is u o'I· being 
made and a standard highway eventually will he construct ed. 

COCHISE COUNTY 

Benson-Vail Highway 

'l'hi s high\l'a y, Federal Aid Project No. 18, 10 milPs in len g-t h, was 
const ructed in l!J21. It is a standard gravel sllL'fn cc(l road. 

-
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Be·nson-Tombstone Hig·h,way 

'rhis project, 26.3 miles in leugth was improved by the Couuty 
aud State forces and is a good gravel sui·faced road, although not 
up to the Bureau of Public, Roads standards. 'l'his section required 
a relocation in part; particularly between Benson and St. David. 
Dming 1923 many of the old fords were paved by State forces. 

Tombstone-Bisbee Hig·hway 

'l'he first 10 miles out of Tombstone is a two inch asphaltic con­
crete pavement, constructed m 1922. 'l'he next seven miles is Fed­
eral Aid Project No. 79A, which will be const1ructed of asphalti_c 
conc-rete during the first part of 1925. The remaining 9.3 miles is 
a gravel surfaced road i» fair condition, except for · the existing 
heavy grades. 

Bisbee-Douglas Highway 

This section consists of 24.16 miles of 18 foot concrete pavement, 
including l◄'ederal Aid Project No. 11, 8.5 miles in length. The 
Federal Aid section is in go•ld condition, but the remainder of the 
paving is . in bad condition, badly c.racked and uneven, due appar­
ently, to the fact that the original roadway was widened just prior 
to the laying of the payement, without allowing proper settlement 
of the new emhaukment before laying the slab. 

Douglas-Rodeo Highway 

'l'his highway, 49.13 miles long, includes Federal Aid Projects 
Numbers 14 and 38. It is a standard gravel surfaced road in good 
condition. There are, however, several railroad grade crossings 
that eventually will require elimination by relocation or separa­
tion. 

Tombstone-Santa Cruz County Line 

'l'his section, 19.5 miles long, is a gravel surfaced highway and 
includes Federal Aid Project No. 49, 15 miles in length. This section 
is not on the Federal Aid · Seven Per Cent System. 
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Douglas-Safford Highway 

This project, 97.8 miles long, i~ not on the Federal Aid Seven Per 
-Cent System. Forty-seven miles have been graded and drained 
but the remainder is unimproved. 

COCONJNO COUNTY 

Williams-Ash Fork Highway 

From the County line west of Williams into ,Villiams there is a 
standard gravel surfaced road, which includes Federal Aid Pro­
jects Numbers 51, of 4.81 miles, and 37 of 2.83 miles. This road was 
constructed in 1921-22. 

Flagstaff-Williams Highway 

From Williams east 18 miles to lVIaine, there is a cinder surfaced 
road in good condition, but it contains some narrow places not up 
to standard width and has some sharp and dangerous curves. From 
lVIaine to Flagstaff, a distance of 14.61 miles, is Federal Aid Pro­
ject No. 24, a standard cinder surfaced road. Through the city 
of Flagstaff, for a distance of 1.1 miles, asphalt paving was placed. 
All these sections were complet~d prior to January 1, 1923. 

Flagstaff-Navajo County Line 

From Flagstaff east is a forest project, 23.43 miles in length, un­
der construction. It is a standard gravel surfaced road, 75 per 
cent completed. Federal Aid Projec,t No. 81 of 12.20 miles in 
length is under agreement and probably will be constructed in 
1925. Federal Aid Project. No. 74 is under construction. It is a 
standard gravel surfaced road, 50 per cent completed. 

GILA COUNTY 

Superior-Globe Highway 

From. the County line east is part of Federal Aid Project No. 16 
with 9.6 miles of standard gravel surfaced heavy mountain road. 
From lVIiami to Globe, a distance of 7.8 miles, there is a paved road 
constructed by Gila County in 1915. 
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Globe-Rice Road 

This section, 28.55 miles in length, includes Section A and B of 
Federal Aid Project No. 15, a standard gravel surfaced road 18.05 
miles long. The remaining 10.5 miles is in good condition with five 
m:iles gravel surfaced. This work was done prior to January 1, 
1923. Due to the proposed construction of the San Carlos Dam, 
it may be necessary to relocate several miles of this highway near 
Rice. 

Globe- Roosevelt Hig·hway 

This road is 32.3 miles long, 24.3 miles of which have been wide­
ened and surfaced. The remaining ei'l·bt miles will be improved in 
1925. This road is not on the Federa1 Aid Seven Per Cent System. 

Rice-Springerville Highway 

This project is 63 miles in length. Some W{irk has been done in 
the past year on this road, consisting of telllporary repairs and 
maintenance on - the present old road. imt it is classified as un­
improved. It is not on the Federal Ajd Sev~n Per Cent System. 

GRAHAM COUNTY 

Rice-Geronimo Highway 

The first 27.3 miles of this highway is a fair dirt road, but the con­
struction of the San Carlos Dam will necessitate practically an en­
tire change of the route and a reconnoissance survey has been made. 
The next 5.3 miles is Section D. of Federal Aid Project No. 15, a 
standard gravel surfaced road. 

Geronimo-Solomonville Highway 

The first 14 miles of this road is a graded, drained and surfaced 
section. It is a good road but does not meet the standards of the 
Bureau of Public Roads. The next 7.46 miles is a six inch asphalt 
pavement 18 feet in width comprising Federal Aid Project No. 63. 
It was constructed during 1923-24. Federal Aid Project No. 43 
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covers t],i.e next 6.14 miles. 'l'his is a concrete paved highway 18 
feet in width constructed in 1923. The remaining 7.06 miles are 
in Federal Aid Project No. 67, a concrete paved hig·hway 18 feet in 
width now under construction and 76 per cent complete. 

Solomonville-Duncan Highway 

This road covers a distance of 20.59 miles. Federal Aid Project 
No. 77, comprising 12.09 miles, is included in this section and is 75 
per cent complete. The remaining 8.5 miles, extending· east to the 
Greenlee County line, is an unimproved dirt road . 

Solomonville-Clifton Highway 

This section is a gravel surfaced road, 12.2 miles in length, ex­
tending· from Solomonville northeast to the County line; and is in 
fair condition. The surfacing on this section was clone by State 
forces in 1923. This road is not on the Federal Aid Seven Per 
Cent System. 

Safford-Douglas Highway 

This is an old unimproved road, 29.5 miles long and is not on i;he 
Federal Aid Seven Per Cent System. The county did some wo.rk 
in this vicinity in 1924, part of which was on alignment that may 
be utilized as this route. 

GREENLEE COUNTY 

Solomonville-Duncan Highway 

This stretch of road, 15.99 miles long, extending from the County 
line to the State line, is a fair, improved dirt road from the County 
line to Duncan, but it must, be greatly improved to meet the stand­
ards of the Federal Aid Seven Per Cent System, now completed or 
und er construction in Graham County. 

Clifton-Franklin Highway 

This section, 34 miles in length, comprising Federal Aid Project 
No. 13, is a gravel surfaced road. It is not on the Federal Aid 
Seven Per Cent System. 
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Clifton-Solomonville Highway 

This section is 16.3 miles of gravel surfaced road in good con­
dition. It was resurfaced in part in 1923. It is not on the F ederal 
Aid Seven P er Cent System. 

Mule Creek Road 

Seventeen and one-half miles in length, this road was construct­
ed in 1921-22 to connect with a proposed highway in New Mexico. 
However, the New Mexico road was never built and for this reason 
this road is virtually unused. It is not on the Federal .Aid Seven Per 
Cent System. It was graded to a narrow section and partly 
drained. .Additional drainage was effected in 1923-24. 

MARICOPA COUNTY 

Yuma-Maricopa County Line to Gila Bend 

From the County line east for 21.82 miles is Federal .Aid Project 
No. 69, constructed dming 1924 by State forces. It is a standard 
gravel surfaced road. The next 14.94 miles also is a standard grav­
el surfaced road constructed as Federal Aid Project No. 56 and 
completed in 1923. 

Gila Bend-Gillespie Dam 

This section, 23.2G miles in length, is F ederal .Aid Project No . 
53 . It is a standard gravel surfaced road and is described in the 
Fifth Biennial Report. The construction was completed in 1923. 

Gillespie Dam-Hassayampa River 

'£his section, 9.92 miles long, comprising F ederal .Aid Project No . 
64A, was constructed during 1923-24 by contract. It is a standard 
gravel surfaced road on an entire new location. Federal Aid Pro­
ject No. 64B, when constructed, will cover the remaining 1.6 miles 
and will consist of a bridge across t.he Gila River with a new road 
from the west end of Federal .Aid Project No. 64A to the bridge. 
'£his road is now a temporary road over the Mesa to the apron of 
the dam. 'l'he apron is now used for crossing the river. 
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Hassayampa River-Buckeye 

This section, comprising Federal Aid Projec,t No. 71, is now be­
ing constructed by contract. It is a concrete pavement 9.2 miles 
in length and is 18 feet wide. 

Buckeye-Phoenix 

This section constitutes Federal Aid Projects Numbers 46 A and 
B, and is a concrete pavement 16 feet in width. It was constructed 
as a part of the Maricopa County Highwa.y Board Program. It 
is discussed in detail in the Fifth Biennial Report. 

Phoenix-Mesa Highway 

Except for three miles of asphalt paving, compr1smg Federal 
.Aid Project No. 30, all this section is concrete pavement, 18 feet 
,vide, and includes Federal Aid Projects Numbers 2 and 8. 

Mesa-County Line 

This section, comprising Federal Aid Project No. 47, 4.10 miles 
in length, extends from the east city limits of Mesa to the Eastern 
Canal. It is a 16 foot concrete payement. :B,rom the Eastern 
Canal east for 3.97 miles is an asphalt.ic concrete pavement, 18 feet 
wide, known as Federal Aid Project No. 65. It was constructed 
by contract in 1923-24. From the end of Federal Aid Project No. 
65 to the County line is six miles of gravel surfaced road construct­
ed by the State but not up to standard construction. 

Phoenix-Prescott Highway 

From Phoenix to Marinette is a concrete pavement constructed 
in 1921-22 and 23, comprising Federal Aid Projects Numbers 33 
and 48. From l\farinette northwest for 3.91 niiles is Federal Aid 
Project No. 70, a conc,rete pavement constructed in 1923-24 by con­
tract. · From Federal Aid Project No. 70 for 14.6 miles is Federal 
Aid Project No. 84, now under construction. It will be a standard 
gravel surfaced road. From Federal Aid Project No. 84 north to 
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Hot Springs Junction, is Federal .Aid Project No. 76, comprising 
seven miles of standard gravel surfaced road now under construc­
tion. From Hot, Springs Junction to Wickenburg is a standard 
gravel surfaced road, which is Federal .Aid Project No. 59, con­
sti'ucted in 1923-24. From Wickenb_urg to the County line is a 
gravel surfaced road nine miles in length. 

Apache Trail Highway 

State forces in 1922 reshaped and widened this road, with the 
exception of the sections th~t would be inundated by the construc­
tion of tp.e Mormon Flats and Horse Mesa dams. They also did 
construction and replacement work on several bridges on improved 
section. Five bridges were constructed on the improved section 
in 1923-24 and the relocation around the Mormon Flats reservoir 
is now about 90 per c·ent complete. The section to be affected by 
the Horse Mesa reservoir probably will be constructed in 1925. 
This will complete ij_he road to Roosevelt and also to the County 
line. 

Chandler-Casa Grande Highway 

From the encl of the pavement south of Chandler to the County 
line is a dirt road, 5.3 miles long. This road is being improved by 
the State and construction on this road in Pinal County is now be­
ing carried on, moving· toward Chandler. .A surfacing crew will bP­
movecl to this section at an early elate. This highway will cross 
the Gila River on a bridge constructed on the division dam near 
Sacaton, when this structure is completed. 

MOHAVE COUNTY 

Topock-Oatman 

From 'l.'opock east, the first 21.7 miles is F ederal .Aid Project 
No. 29, started in 1921-22, but due to a railroad crossing th.e first 
one-half mile was not completed until 1923-24. This is now a 
standard gravel surfaced road. The remaining 3.16 miles is a fair 
dirt road but does not meet the requirements of the Federal .Aid 
Seven Per Cent Sys~em. .A relocation is now . being made of this 
section and will be Federal .Aid Project No. 85.A. 
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Oatman-Goldroads 

This hig·hway, 2.65 miles in length, was constructed under two 
Federal Aid Projects. li'ederal Aid Project No. 5, comprises 2.19 
miles and F ederal Aid Project No. 44 comprises .46 miles. This is 
a standard gTavel surfaced highway, constructed prior to January 
1, 1923. 

King·man-Goldroads 

'rhis section covers a distance of 26.15 miles. Approximately 
four miles of the road was started as Federal Aid Project No. 54 
but clue to some changes in construction, this project was with­
drawn and was constructed by the State alone. Including the four 
miles, there are 11 miles of gravel smfaced road on this p1;oject 
but it is not up to standard. The r emaining· 15.15 miles is a good 

' dirt road. 

King·man-Hackberry Hig·hway 

This section covers 28.1 miles two miles of which is a gravel sm·­
faced road but narrow. 'l'he remaining 26.1 miles is a first class self­
surfaced road hut does not meet the r equirements of a standard 
surfaced road. 

Hackberry-Yavapai County Line 

This section is a first class road located over a stretch of excel­
lent material, but does not meet the requirements of the Federal 
Aid Seven Per Cent System. Federal Aid Project No. 80 covers 
15 miles of the section and it will be a relocated standard gravel 
surfaced road through the Hua.lpai Indian reservation. It will 
probably be a 100 per cent Federal Aid Project. 

Arrowhead Trail Hig·hway 

This section, a part of the Arrowhead Trail is 19 miles in length, 
extending to the Utah-Ne,,acla State lines. It is an unimproved 
dirt road. 
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Hillside-Kingman Highway 

'l'his section, 12.7 miles long, has been grnclecl to a narrow sec­
tion only, and drained, with several new changes in location. The 
work was clone during 1924 by State forces. It is not on the Fed­
eral Aid Seven Per Cent System. 

NAVAJO COUNTY 

County Line-Winslow 

'l'his distance of 2.72 miles is now under construct.ion as Federal 
Aid Project No. 22. It is a standard gravel smfaced highway with 
several changes in location. This work is being clone by contract 
and is virtually completed. 

Winslow Paving 

This section, .95 miles of the Old Trails Highway through the 
city of Winslow was paved with asphalt during 1922-23. 

Winslow-Holbrook Highway 

'l'his section, comprising Federal Aid Project No. 40 of approxi­
mately 32 miles, a standard gravel surfaced road, was constructed 
by contract in 1922-23. Due to heavy rains in 1923, which caused 
a washout at St. Joe, Federal A.id Poject No. 40 was reopened, and 
one-half mile of standard gravel surface, including a concrete 
bridge at St. Joe, is now under construction. 

Holbrook-Apache County Line 

This section, extending· toward Aclamana, covers a distance of 
22 miles. During 1921-22 the road was graded, drained and sur­
faced in parts, but it is not up to the standards required by the 
Bureau of Public Roads. 
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Holbrook-St. Johns Highway 

From Holbrook southeast for 6.6 miles is a good gravel surfaced 
road, but not up to Federal Aid requirements. The remaining 
10.54 miles to the Apache County line is a standard gravel surfaced 
road, constructed in 1923 by contract as Federal Aid Project No. 
42. 

PIMA COUNTY 

Tucson-Florence Highway 

From 'l'ucson north to the Pinal County line, a distance of 19.8 
'miles, includes Federal Aid Project No. 9, the first 3.8 miles out 
of Tucson, which is a concrete paved highway 18 feet in width, and 
16 miles of a standard gravel surfaced road, constructed in 1922-23 
by State forces. 

Tucson-Benson Highway 

From 'l'ucson to the Cochise County line, a distance of virtually 
40 miles, includes 22 miles of a good dirt road, gravel surfaced in 
places but needs a partial relocation to meet Federal Aid requii·e­
ments, and Federal Aid Project No. 18, covering 18 miles, which 
is a gravel surfaced road described in the Fifth Biennial Report ot 
the State Engineer. 

Tucson-Nogales Highway 

This section extends south from Tucson to the Santa Cruz Coun­
ty line, a distance of 37.25 miles. The first 8.85 miles out of 'ruc­
son is Federal Aid Project No. 29, a concrete paved highway, 18 
feet in widtp. The next 13.5 miles will be Federal Aid Project No . 
86. This project will be a new location, gravel surfaced standard 
highway, keeping on the west side of the raikoad for the entire 
distance, eliminating two bad ralro:rd grade crossings. The plans 
on Federal Aid Project No. 86 are now under way, and construc-­
tion should begin some time in the early part of 1925. The remain. 
ing 14.8 miles inciludes Federal Aid Projects Numbers 25, 25B, and 
75, all of which are concrete structures with gravel surfaced ap­
proaches only. 
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Project No. 25 was constructed in 1922, Project No. 25B in 1923-
24, a;nd Project No. 75 is now under construction. This entire 
road is gravel surfaced, in good condition and with the exception 
,·,f several short curves meets the r equirements of Federal Aid. 

PINAL COUNTY 

Mesa-Superior-Highway 

From the County line at Apache Trail Junction, the first 8.5 
miles were constructed by the State in 1919-20 as -a standard sm·­
faced road, but clue to the heavy traffic the State found it neces­
sary to scarify and r esurface during 1923-24. The remaining 11.7 
miles to Superior Junction comprising Federal Aid Project No. 7 
was a standard gravel surfaced road constructed in 1919-20. In 
1923-24 the State resurfaced the first 6.7 miles of this road and the 
remaining five miles, an asphalt surfacing of two inches in thick­
ness was constructed by contract. 

Florence-Superior Hig·hway 

'l'his section is covered by Federal A.id Projects Numbers 1 and 
23, described in the Fifth Biennial Report of the State Engineer. 
The project was not completed, however until 1924. 

Superior-Miami Highway 

From Superior to Gila County line, a distance of 10.1 miles, is a 
t:tanda.rd gravel surfaced heavy mountain road and is part of F ed­
eral Project No. 16. 

Ray-Superior Highway 

This section comprises Federal Aid Project No. 28, a standard 
gravel surfaced road not on the Federal Aid Seven Per Cent Sys­
tem. 

Apache Trail 

·The 4.3 miles of this highway in Pinal County is in first class 
condition. It is not on the Federal Aid Seven Per Cent System. 
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Chandler-Casa Grande Hig·hway 

This project consists of 27 miles in Pinal County now under con­
struction and 50 per cent completed. It is not on the Federal .Aid 
Seven Per Cent System. 

SANTA CRUZ COUNTY 

Tucson-Nogales Highway 

'l'his section extends from the Pima County line to Nogales, a 
,,listance of 29.75 miles. ]!7rom the County line for 25.68 miles is a. 
gravel surfaced road, originally constructed by the State in 1917-
18. It includes Federal .Aid Projects Numbers 25, constructed in 
1921-22; 25B, constructed in 1923-24; and 66, constructed in 1923-
24. .All of these Federal .Aid Projects were concrete structures 
with gravel surfaced approaches. The next 2.32 miles of highway 
is a concrete pavement, a non-Federal .Aid Project, constructed in 
1921-22. This connects with the Nogales street, 1.75 miles of 
graded and partly surfaced roads. 

Nogales-1!,airbanks Highway 

From the junction on the Nogales-Tucson road to the Cochise 
County line is a distance of 49.3 miles. 'l'he first 22 miles is now 
being improved and is 70 per cent complete. ·when completed it 
will be a good gravel surfaced road. The next 13.1 miles is now a 
good self surfaced road. The remaining 14.20 miles, comprising 
Federal .Aid Project No. 27, is . a. standard gravel surfaced road. 

j'l'his secion of 49.3 miles is not on the Federal .Aid Seven Per Cent 
System. 

YAVAPAI COUNTY 

Mohave County Line-Ash Fork 

The section from the County line to Seligman, a distance of 24 
miles, is a good dirt road that is partly self surfacing. From Selig­
man, the first 96 miles is a good gravel surfaced highway but1 does 
not meet the requirements of the Bureau of Public Roads. The 
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n:ext 9.35 miles is a standard ·gravel surfaced highway known as 
]i'ederal .Aid Project No. 57, constructed in 1922. The remaining· 
6.2 miles of highway to .Ash Fork is also a good gravel surfaced 
road but not up to the requiremtns of the Bureau of Public Roads. 

Ash Fork-Williams 

The section from .Ash Fork east to the Coc.onino County line, a 
distance of 2.4 miles, is a cinder surfaced road in good condition 
but is not up to the requirements of the Bureau of Public Roads . 
.A relocation of the railroad crossing on this project has been made 
and the project is expected to be constructed to Bureau require­
ments during 1925-26. 

Prescott-Ash Fork Highway 

The first 6.42 miles out of Prescott comprise Federal .Aid Pro­
jects Numbers 19, 36 and 36B. Proje0ts Numbers 19 and 36 were 
constructed in 1921-22, and Project No. 36B, which is an underpass 
under the .A.T.&.S.F. Railway, is under construction. It will be 
completed by February 1, 1925. This 6.42 miles is a standard 
gravel surfaced highway described in detail in the Fourth and 
Pifth Bienniel Reports of the State Engineer. 

Federal .Aid Project No. 61 comprises the next 22.26 miles, which 
is a standard gravel surfaced road constnrnted in 1922-23. The re­
maining 23.85 miles to .Ash Fork is Federal Aid Project No. 62. 
'l'his is a standard gravel surfaced road and includes two large 
bridges namely the Hells Canyon and Little Hells Canyon bridg·es. 
It was constructed in 1923-24 by contract. 

Prescott-Phoenix Hig·hway 

The first 15.58 miles out of Prescott is a Forest Project under con­
struction, which is 50 per cent complete. This will be a standard 
gravel surfaced highway. 'l'he next 27.88 miles is covered· by Fed­
e:-ral .Aid Project No. 72, which is divided into two sections. Sec­
tion .A, covering a distance of 18.84 miles from the south end of the 
Forest Project south, is 75 per cent complete. Section B, covering 
a distance of 9.04 miles, is being advertised for bids to be opened 
.fanuary 26, 1925 and the construction will be completed by July 
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31, 1925. Both of these sections will be made a standard gravel 
surfaced road. 'rhe remaining 15.1 miles to the Maricopa County 
line is a gravel surfaced highway, but not up to the requirements 
of the Bureau of Public Roads. 

Prescott-Jerome Hig·hway 

This section, 26.8 miles in length, from the Junction on the Pres­
cott-Ash Fork Highway to Jerome, is a gravel surfaced road in ex­
cellent condition and includes Federal .Aid Projec,ts Numbers 12 
and 17 and a part of No. 19. This road has been described in the 
l<'ourth and Fifth Biennial Reports of the State Enginee1·. It is not 
on the Federal .Aid Seven Per Cent System. 

YUMA COUNTY 

Yuma-Phoenix Highway 

Paving of the Yuma streets, 1.2 mile:, in length with asphalt is 
now under contract. The first seven miles out of Yuma is now nu­
der Project Statement as :B'ederal .Aid Project No. 82.A. The next 
8.74 miles is Federal .Aid Project No. 26B constructed in 1921-22 as 
a standard surfaced highway, but at present is in bad condition. 
'l'he 13 miles between Federal .Aid Project No. 26B and Federal 
.Aid Project No. 26D, is a cinder surfaced highway but not up to 
the standard of the Federal .Aid Seven Per Cent System. 

Federal Aid Project No 26D covers 9.73 miles and was construct­
ed as a standard gravel surfaced highway in 1921-22, but like Fed­
eral Aid Project No. 26B is in bad condition at present. The re­
maining· distance of 49.57 miles to the lVIa.ricopa CO'unty line is 
known as Federal .Aid Project No. 55. 'rhis project is divided in­
to Sections 1 and 2. Section No. 1 was started in 1922 and com­
pleted in 1923 by contract. Section No. 2 was constructed by State 
forces in 1924. This is a standard gravel surfaced road in fine con­
dition. 

Parker-Bouse Highway 

This highway, 19 miles in length, was constructed in 1921 and 
was gravel surfaced. It fa not on the Federal Aid Seven Per Cent 
System. 



STATUS OF ARIZONA HIGHWAY 

Graded & Selected G. Asphalt 
County T'otal Miles Drained Surfacing Paving 

Apache 145.220 31.650 50.570 
Cochise 254.190 158.880 11.000 
Coconino 115.500 81.520 1.100 
Gila 141.250 56.95G 
Graham 129.270 27.290 40.290 7.010 
Greenlee 84.390 17.500 50 .300 
Maricopa 245.20G 1.000 125.400 11.250 
Mohave 143.358 41.lOG 49 .188 
Navaj·o 101.922 22.500 54.577 .950 
Pima 99.820 82.560 3.000 
Pinal 146.160 2.000 124.660 5.GOO 
Santa Cruz 79.050 1.750 67.210 
Yavapai 190.838 3.100 141.100 
Yuma 108.240 1.200 100.040 

TOTALS 1984.408 149.090 1183.245 39.310 
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CONSTRUCTION- RECAPITULATION 

Construction Incomplete & 
Prior to Oonatruct"ccl Unimproved 

County Total Miles Jan . 1, 1923 1923-1924 Nov. 30, 1924 

Apache 145.220 62.250 19.970 63.000 
Cochise 254.190 149.390 44.650 60.150 
Coconino 115.500 56.520 26.575 32.405 
Gila 141.250 40.450 24.300 76.500 
Graham 129 .270 46.320 39.810 43.140 
Greenlee 84.390 67 .800 16.590 
Maricopa 245.200 121.050 90.240 33.910 
JVIohave 143.358 76.790 13.498 53.070 
Navajo 101.922 67 .002 11.025 23.895 
Pima 99.820 98.690 .810 .320 
Pinal 146.160 103.510 29.150 13.500 
Santa Cruz 70.050 56.470 15.580 7.000 
Yavapai 190.838 85.902 58.998 45.938 
Yuma 108.240 56.640 44.600 7.000 

TO'r.ALS 1984.408 1088.784 419.206 476.418 

During the period from January 1, 1923, until November 30, 1924, 
a total r oad mileage of 419.206 miles was constructed. This mile­
age includes the following: 378.726 miles of Selected Surfacing; 
15.980 miles of asphalt paving; 24.500 miles · of Portland Cement 
Concrete. Under incomplete and Unimproved, there is 99 .359 miles 
under construction. 
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To The Bureau of Public Roads 

I N behalf of t1he people of the ~tate of Arizona, th_e 
Governor and the Board of Directors of State . Insti­

tutions of the State of Arizona, and the Arizona High­
way Department, I wish to express our appreciation of 
your efforts and fairness in your administration of Fed­
era l Aid cooperation in Arizona. 

In the establishment and construction of a state high­
way system many complex and intricate problems arise, 
some of which involve the rights of the Nation, State 
and individuals, as well as the technical details of con­
stmction. In planning a system of Federal Aid High­
ways within a State, consideration mus~ be given to it::; 
coordination with those of adjoining states, so that up011 
the completion of the Federal Highway System as a 
whole, ea.eh State's system will be a complete unit in 
that system, thereby unifying all of the State systems 
into one complete and connected National system. In 
all of this you hoY e been manifestly fair. 

'rhe advent. of Federal Cooperation to the States 
brought with it not only financial assistance to enable 
us to construct roads but also your insistance, for high­
ways of higher ·standards. This has not only been bene­
ficial to the State in Federal Aid Highways, but has re­
flected in the standard of all other construction in the 
State. 

Your study of our local conditions, consultation and ad­
vice in our planning and construction , though much of it 
has been unofficial, has been invaluable to u s. 
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T HE Federal Aicl Actb passed by Congress in 1916, creating a Fed­
eral Bureau of Public Roads, under the Secretary of Agricul­

ture, and ma.king available Federal Funds for the assistance of the 
construction of main State highways in the several States, has clone 
much to advance the standard as well as the construction of our 
highways. The act also provides "j;hat the several States are 
obligated for the proper and adequate maintenance of the high­
ways so constructed. 

Since the passage of the original act many revisions have been 
enacted, also many regulations have been made by the Secretary of 
.Agriculture, affecting the administ,ration of this act. One of the 
revisions was the creation of the Seven Per Cent Federal Highwa;r 
System. Upon the completion of the Seven Per Cent Federal 
Highway System by the several States, they will coordinate int.o a 
connected system of Federal Highways of some 180,000 miles of 
highly improved trunk highways serving the entire Nation. Thus 
in assisting the several States to finance their individual systems, 
a National highway system is also being constructed. 

Provides Allotment Basis 

1'he act provides a basis of allotment to the several Sta~es of ap­
propriations made by Congress for such highway purposes, after de­
ducting a sufficient a.mount for the administration of the act on the 
part of the Bureau of Public Roads. Of '41-e present appropriation 
of $75,000,000 per annum Arizona receives $1,053,003 per annum. 
This amount is credited to Arizona. 

The ac,t further provides that the Government will participate in 
the construction of the higb;ways on the basis of 50 per cent of the 
actual construction up to a total of $30,000, per mile only, exclusive 
of structures over 20 feet clear span. In the Western, or public 
land States, however, an additional percentage of participation is 
added, based on the per cent of public lands in the state. Under 
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this provision, Arizona's participation on the cost of the construc­
t,ion is inc,reased to approximately 61.11 per cent. 

This however does not increase the allotment to the State nor to 
the maximum cost per mile upon which the participation is based. 
If the states do no~ use all of the appropriations within two years 
after its having been made available the balance unencumbered is 
withdrawn from the states allotment and apportioned to the other 
states on the same basis of their other apportionments. 

Encumbering Methods 

Until a r ecent regulation by the Secretary of Agriculture these 
funds could be encumbered by the States .-by two processes. The 
first one is by the presentation of a Project Sta~ement. This state­
ment was a request for the approval of a section of highway, very 
briefly drawn up, and stating an approximate estimate. This re­
quired no detail and could be hurriedly and inexpensively pre­
sented. Upon its receipt and approval by ~he Secretary of Agri­
culture the amount of money requested was immediately deposited 
to that proj ect and was considered encumbered, although nothing 
further m.ight be clone on the project for t:wo years. 

The second method was to follow the pi·esentation of the Project 
Statement with a request for the approval, accompanied by the 
plans, specifications and estimates in detail. 

This method termed Plans, Specifications and Estimates Submis­
sion requires the performance both in the field ·and :in the office of 
all engineering work preliminary to construc,tion. 'l'he approval 
obtained thereupon meant the approval of the construction in de­
tail, and therefore a Project Agreement between the State offi. 
cials and the $ecretary of Agriculture was drawn up and jointly 
executed. 

\Upon the execution of this document an adjus~ment was made 
in the allotment to this project, using the agreement, ,vith its es­
timate in detail, as the basis. 

New Ruling Made 

By tib-e first method, or that of the Project Statement, the States 
Yvere enabled to tie up their allotments far in advance of their an­
ticipated construction, at very little expense to them and thereby 



f':'J'A 'l' J;; HIGIIWAY DIWAfl'l'HEN'l' 117 

hold their allotment, over a much longer period of time than the 
act intended. Arizona, like many of the other States, took ad­
vantage of this provision. By a recent ruling of the Sec1~etary of 
Agricultme, however, the Project Statement now includes an en­
tit-e route, which may be covered by several Project Agreements 
later. It has only a general bearing upon the construction, and 
does not in any way encumber the funds. 

' Oul' only method of setting up the fund now is limited to the 
presentation of the Plans, Specifications and Estimates, and upon 
their approval, t_he execution of a Project Agreement. 'l'his means 
the completion o~ the part of the State of the surveys, plans and all 
details r eady for the construction, all of which can not be carried 
out unless State money is available wholly 01' in part for the project. 

Since the advent of Federal Aid Arizona has constmcted many 
miles of Federal Aid H ighways and has received $5,458,534.14 in 
Federal .A.id funds. The State has under Project Agreement for 
projects under construc_tion and ready for construction $851,428.81, 
and is now making surveys and preparing plans, specifications and 
estimates for the remaining $1,185,738.05. of the total allotments 
to Arizona. of $7,495,701 mcluding the allotment for 1925 of 

I 

$1,053,003.56. 

Tabulations follo-w showing a recapitulation of the Federal Aid 
Funds to date, comprising Projects completed prior to January 
1st, 1923, Projects completed dming 1923 and 1924 and Federal 
Aid Projects under construction. 
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FEDERAL AID PROJECTS UNDER CONSTRUCTION 

Name of Per cent Federal Aicl 
F. A. No. Type Length Complete Received 

19-B Prescott-Jerome G. Surf. 3.976 80 $ 33453.98 
22 Winslow Coconino 

County Line G. Surf 2.720 63 5012.90 
36-B Prescott-Jerome 

Underpass G. Surf. .028 30 None 
40-Reo. Holbrook-Winslow G. Sur . .500 23 None 
55 Yuma-Pl1oenix G. Surf. 49.570 99 15175y.73 
63 Geronimo-Solomonville Asphalt 7.46G 94 126433.84 
67 Geronimo-Solomonville Concrete 7.060 76 83043.87 
69 Phoenix-Yurna G. Surf. 21.820 98 58234.16 
71 Phoenix-Yuma Concrete 9.210 70 107867.53 
74 Winslow-Flagstaff G. Surf. 20.350 50 26738.25 
72 Prescott-Phoenix G. Surf. 18.840 73 83320.05 
75 Tucson-Nogales Br. Con. BL & G. App. .610 47 4874.55 
76 Phoenix-Wickenburg G. Surf. 7.010 74 25648.67 
77 Solo.monville-Duncan G. Surf. 12.090 75 27064.51 

$735,449.04 

Under Federal Aicl received we include $94,184.48 that has been voucherecl 
but not rnceivecl from the government. 

FEDERAL AID PROJECTS COMPLETED 1923-1924 

F. A . 
No. Na.me of Project 
19-A Prescott-Jerome Highway 
20 Winslow Paving 
23-A.C.E.F. Florence-Superior Highway 
25-B Tucson-Nogales Bridges 
36-A Prescott-Jerome Highway 
39 Topock-Oatman Highwa.y 
40 Holbrook-Winslow Highway 
42 Holbrook St. Johns Highway 
43 Geronimo-Solomonville Highway 
48 Glenclale-Marinette Highway 
;19 Nogal es-Fairban ks Highway 
51 Williams-Ash Fork Highway 
53 Phoenix-Yuma Highway 
36 Phoenix-Yuma Highway 
57 Ash Fork-Seligman Highway 
59 Phoenix-Wickenbmg Highway 
60 St. Johus-Springerville Highway 
61 Prescott-Ash Fork Highway 
62 Prescott-Ash Fork Highway 
64 Phoenix-Yuma Highway 
65 Mesa-Superior Highway 
6G Tucson-Nogales Bridges 
68-A St. Johns-Springerville Highway 
70 Phoonix-Wickenburg Highway 

Federal Aid 
Received 
$ 43,393.97 

24,,188.97 
124,699.37 

22,134.01 
48,380.47 
81,547.J 7 

852.073.89 
41,319.88 
99,553.20 

156,263.23 
62,732.29 
12,819.27 
95,962.8::l 
42,793.59 
64,974.08 

21G,168.69 
47,611.49 

129,287.15 
186,301.80 

49,823.63 
85,G84.6G 
11,323.60 
28,582.21 
72,565.13 

$1,820,884.58 
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PROJECTS COMPLETED PRIOR TO JAN. 1, 1923 

F. A . 
No. Name of Project 

1 F loreu ce Bridge 
2 P hoenix-T empe Highway 
3 Holbrook-St. Johns Hi ghway 
5 Oa.tman-Goldroads Highwny 
6 Holbrook-St. Johns H ighway 
7 Mesa-Superior Highway 
8 'fempe-Mesa Highway 
9 'l'ncson-Florence H ighway 
10 Agua Fria Bri dge 
11 Bisbee-Douglas Highway 
12 Prescott-Jerome Highwny 
13 Cliftou-Frankli11 Highway 
14 Douglas-Rodeo Highway 
15 Globe-Geronimo Highway 
16 Superior-Miami H ighway 
17 Prescott-Jerome Highway 
18 B enson-Vail Highwa y 
21 Flagstaff-Paving 
23-B&D Floreuce-Superio l' Highway 
24 Flagstaff-Williams Highway 
25-B 'fucson-Nogales Bridge 
26 Y u,ma.-Wellton Highw a._y 
27 Nogales-Fa irbanks Highway 
28 Ray-Superior Highway 
29 'fncson-Nognles Highwa.y 
30 Phoenix-'fempe Highway 
31 Wickenblll'g Bridge 
33 P hoenix-Glendale Highway 
37 W illiams-Ash Fo1·k Highway 
38 Do uglas-Rodeo Highway 
44 Oatman-Goldroad Highway 
46 P hoenix-Yunrn Highway (Phoenix to B uckeye) 
47 Mesa-Superior Highway 

RECAPITULATION 

Total Feclcrnl Aicl Appropri ations (In c. 1925) 
To tal Federal Aid Received 

Under Constru ction 
Comple ted 1923-1924 
Completed P rior to Jan. 1, 1923 

Balance Pcdcrn l A id 
l<'edcral Aid Allotted to Proj ects 

Federa l Aid Avail a ble fo r New P rojects 

Federal Aid 
Received 

$ 55,982 .23 
46,249.81 
13,990.46 
33,517.64 
27,857.75 
62,910.04 

103,209.54 
58,009.00 
30,138.78 

137,361.77 
37,260.00 
72,312,68 
40,618.27 
87,657 .38 

422,349.50 
99,539.16 

156,712.01 
24,205.97 

112,614.54 
87,249.80 
20,165.77 
73,922.16 
47,700·.38 
29,204.09-

128,103.17 
47,245.51 
34,816.38 

124,763.45 
30,606.77 
80,301.76 

5,557.2!) 
502,230.43 

67,837.03 

$2,902,200.52 

$7,495,701.00 

$ 735,449,04 
1,820,884.58 
2,902,200.52 5,458,534.14 

$2,037,166.86 
851,428.81 

$1,185,738.05 
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THE. SEVEN PERCENT SYSTEM 
Following th e passage of the F ederal Aid RO"ad Act by Congress 

in 1916, approval was given and Federal Aid applied by the Bmean 
of Public Roads upon any meritorious highway that was approved 
and requested by the State Engin eer. . This proved to be entirely 
unsatisfactory as it was causing the construction of a disconnected 
group of highways, withou t the semblance of a ma.in trunk high­
way system. 'l'he Act later was amended by Congress creating 
what is known as the Seven P er Cent System of Federal Highways. 

I 

This amendment provided that each State should determine the 
total mileag·e of all classes of roads within its confines. After 
such d etermination, the number of miles equal to seven per cent of 
the total mileage was taken, which amount would constitute the 
maximum mileage within the State upon which Federal Aid would 
participate. Iu addition ~o this, it was further provided that a 
main trunk system of State highways should be established to con­
nect with the systems of adjoining States. It was provided that 
this system be · approved by the Secretary of Agriculture. 

Upon the adoption of this amendment, Arizona obtained the total 
of all classes of roads from each county, with the resultant total of 
21,400 miles for roads of all classes within the Sta~e. Seven pe1· 
cent of this total or 1,498 miles therefore constitutes the maximum 
mileage of the F ederal Aid Highway System for Arizona and 
known as the Seven Per Cent System. Following this, a system 
of main fftmk highways was outlined consisting of the 1498 miles , 
which not only serves this State as a main trunk highway system, 
but connects with New Mexico on the east at three points, and 
California. on the west at two points. 

No connec~ions, however, are made ·with either Nevada on tl1e 
noi-thwest nor Utah on the north ern boundary. A map showing 
the Seven Per Ce'nt System together with the interstate connec­
tions, and the possible points of connection, is included herein. The 
syst.em, as sho,vn by the ;map, has been agr eed upon and approved 
by the Secretary of .Agriculture. 
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FOREST HIGHWAYS ON SYSTEM 

'l'he term Forest Highways used in connection with the Seven 
Pe1· Cent System of Highways, has reference to those sections of the 
Seven Per Cent System lying within the fol'est reserves of tpe State 
and constrnctecl by the Bureau of Public Roads from the Federal 
Forest Highway funds, or included in the Forest Highway Fund 
construction program. 

In addition to the $75,000,000 per annum as now appropriated by 
Congress for the Federal.Aid Highways $6,500,000 is appropriated 
for the construction of Forest Highways upon the forest reserve. 
Based on this apportionment Arizona receives $216,507 per annum. 
'l'his fund, however, is not limited i;o the Seven Per Cent System, 
uor to State highways, but may be expended in connection with the 
Counties upon County roads in or adjacent to forest reserves. In 
fact, a considerable amonnt of this funcl° is now being expended up­
on county forest roads in this State at the present time. 

Alt.hough many miles of the Seven Per Cent System lie within 
the boundaries of the forest reserves in this State only two, though 
expensive, projects are financed from this Fund. These two pro­
jects aggregate 39.01 miles in length, The first comprises the 
'Flag·staff-A.ngel project, 23.43 miles in length, or that section of 
the Flagstaff-,Vinslow highway beginning at Flagstaff and ex­
tending easterly to Angel, all in Coconino County. 'l'he second is 
the Prescot1t-,Vhite Spar Project, 15.58 miles in length, or that sec­
tion of the Prescott-Phoenix Highway, beginning at Prescott a~d 
extending· sonthwcsterly to White Spar, all in Yavapai County. 

Both projects are now under construction by the Bureau of Pub­
lic Roads, financed from 1,he Forest High,vay Fund, and are ex­
pected to be completed during 1925. 

PRIMARY AND SECONDARY DIVISIONS 

The amendment to the Federal Aid Road Act which provided for 
the establishment of the Seven Per Cent System also provided for 
the division of the system into primary and secondary systems. In 
making this division three-sevenths of the mileage of the Seven 
Per Cent System is to be designated as primary and four-sevenths of 
the mileage as secondary. After this designation not more than sixty 
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per cent of the allotment of the Federal Aid to the States may be 
expended upon the primary system until provision has been made 
for the improvement of the entire system, except with the special 
approval of State Officials and ~he Secretary of Agriculture. 

,Up to this writing· this designation lias not been made. This is 
clue partly to the fact that the Secretary of Agriculture has not yet 
advised as to the standards of construction that will be requir ed 
tor the primary and sec,ondary divisions, and partly to the fact that 
there is still some small differences of opinion existing between the 
-State and the Bureau of Public Roads officials as to the part of 
the Seven Per Cent System that should be classed as primary. 

'l'here has been a slight apprehension fel~ by the Arizona High­
way Department that should the standard for the primary system 
be established to an exceptionally high type, the finances of the' 
State, tha~ may be a:vailable for sections of this system, . would not 
permit of its construction, thereby causing delays in the construc­
tion until more adequate finances were available, when a lesser 
type might serve the purpose for the present. In ~his event it 
might be necessary for the State to construct even a lower type at 
its sole expense, rather 1ihan allow the section to _ go entirely un­
improved. · 

Efforts have and are being made, however, to designate the pri­
unary system. Tentative or suggestiYe outlines have been sub­
mitted by both the Highway Department and the Bureau of Public 
Roads, and have been discussed and approved in part until only a 
small mileage :now remains in question. Final approval of any part 
of the primary system can not be g·iven, however, until the entire 
mileage is agreed upon. Upon the approval of ~he Primary Sys­
tem the remainder of the Seven Per Cent System will be approved 
as the secondary system. 

STATE CONNECTIONS 

It will be noted from the map of the Seven Per Cent System that 
there are i;hree connections with the New Mexico Seven Per Cent 
8ystem on the eastern Arizona Boundary, and two connections 
with the Califomia State Seven Per Cent System on the west. Of 
the connections shown all, with the probable exception of one are 
permanent, and the highways are being constructed to these points, 
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with the exception of the connection with the California System at 
Topock. 

Due to the impending clcYelopment of the Colorado River , with 
the uncertainty of the ultimate loc·ations and heights of the prob­
able dams, and t,he areas that will be inundated, it is not deemed 
expedient, nor is it likely that the Bureau of Public Roads wil1 
grant its approval, to construct a section of highway that may be 
inundated by 1;his development or affected by the necessary relo­
eation, due to the probable inundation, or to effec,t another river 
erossing from the one now at Topoek. It is not probable, however, 
that such a change due to such a cause would be classed as a change 
of the Per Cent System, but would be a relocation, unless it 
,~·ould prove to be impracitical to effect a satisfactory connection 
with either California or Nevada in this vicinity. 

Another point that is worthy of attention is the extension of the 
Utah Seven Per Cent System to a point just north of the north 
boundary of Arizona near Fredonia. This is also shown on the 
map of the Seven Per Cent System. From the encl of Utah's sys­
i:E,m, as shown, the Forest and Park Services of the Government 
have clone considerable construction work, and art still working 
on a road south into Arizona and through Fredonia to the north 
rim of the Grand Canyon. 'l'his highway is on the Park to Park 
Highway which comes due south from Salt Lake City, and which 
if, r eceiving a rapidly increasing traffic. The branch of the Seven 
Per Cent System of U!iah that extends to Kana b, just north of Fre­
donia , may be noted on the map to connect with the .1:\1·1·0"w H ead 
Trail which crosses the extreme northwestern corner of Arizona. 
Vi7hile it is not p ossible to extend the Seven Per Cent System from 
Flagstaff north via Lees F erry to Fredonia, due to insufficient 
mileage, thi:; connection however, is worthy of consideration as a 
part of the State Hi ghway System. 

STATUS OF SEVEN PER CENT SYSTEM 

'l'he detailed status of the Seven P er Cent System is included in 
the description · of the stat,us of the State Highway System, but a 
tabulation of the Status of the Seven Per Cent System of Arizona 
is made a part hereof. 

At the time of the establishment of t,he Seven P er Cent System 



126 STATE HIGHWAY DEPARTMENT 

within the State the mileage of the roads as they were then travelecl 
was naturally used as the basis. Due to relocation for construc­
tion to a higher standard of highways to serve the traffic require­
ments, the resultant mileage was less than the mileage used in 
many instances. This fact, together with the fact that the mileage 
through the incorporated cities and towns which, clue to limitations 
of the Federal .A.id Road .Act are ineligible to be included in Federal 
Aid Projects, the system as outlined now consists of 1,452.708 
miles, thus leaving 45.292 miles u:iJ.appliecl. This may be largely 
taken up however in relocations yet to be made, additional mileage 
in towns and the like. 

SOLO MONVILLE-DUNCAN HIGHWAY 

FEDERAL AID PROJECT NO. 77- STATE CONSTRUCTION 



STATUS OF SEVEN PER CENT SYSTEM OF ARIZONA 

Total Forest Gravel Asphalt Concrete Total Under Under Future De- Total 
County 

Miles Roads Surfa ced Pavement Pavement Improved Construct'n P. S.& P.A. velopm cnt Uuimp. 
Miles Miles Miles Mil es Mil es Mil es Miles Miles Miles 

Apache 145.220 50.570 50.570 35.650 59.000 94.650 
Cochise 136.890 66.430 11.000 24.160 101.590 7.000 28.300 35.300 
Coconino 115.500 23.430 48 .820 1.100 .475 50.395 17.205 15.200 32.700 65.105 
Gila 45.950 32.650 7.800 40.450 5.500 5.500 
Graham 87.570 14.090 7.010 11.540 32.640 5.140 49 .790 54.930 
Greenlee 15.990 15.990 Ui.990 
Ma.ricopn 200.400 97.100 11.250 73.640 181.900 14.810 3.600 18.410 
Mohave 130.658 37.248 37.248 93.410 93.410 
Navajo 79.422 47.977 .950 48.927 1.395 29.100 30.495 
Pima 99.820 47.130 3.000 13.940 64.070 .320 13.500 21.930 35.750 
Pinal 112.260 104.260 5.000 1.000 110:260 2.000 2.000 
Santa Cruz 29.750 24.910 3.090 28.000 1.750 1.75(1 
Yavapai 164.038 15.580 83.400 .700 84.100 12.880 9.038 58.020 79.938 
Yuma. 89.240 68.040 68.040 21.200 21.200 

TOTALS 1452.708 39.010 722.625 39.310 136.345 898.280 51.750 80.388 422.290 554.428 

The approved mileage of the Seven Per Cent System in Arizona is 1,498 miles but clue to line changes and the mileage 
through the incorporated cities, ,the mileage of the roads that comprised the System were shortened to the above figures 
of 1452.708 miles, th ereby leaving 45.292 miles yet to be appliecl. 
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T HE Forest Highways are not confined to the Seven Per Cent 
System, no1· to the State Sys~m, but may be in connection with 

11 county road, or purely a Forest road, but must be upon a Forest 
Reserve or adjacent thereto. There is a total of 862 miles of such 
higb,vays in Arizona. 

The Seven Per ·Cent System of Arizona includes 140 miles of For­
est high,vays. Of this amount the State bas constructed 74.5 miles 
without Forest Aid, but did receive Federal Aid in the same manner 
as on other roads of the system. Thirty-nine miles are now under 

PHOENUC-PRESCOTT HIGHWAY 

BRIDGE ACROSS THE HASSAYAiWPA RIVER 

constrnctiun by the Bureau of Public Roads entirely from Federal 
Funds. The remaining 27 miles are somewhat improved and in fair 
condition, but are not up to standard. 

As the Forest Highways are involved to some extent in the State 
Highway System it is desired to include such data in this report. 
The expenditures, therefore the records, being under the jurisdic­
tion of F ederal Agencies, mainly the Bureau of Public, Roads, they 
were requested to furnish us with the status of this highway system 
,mcl the funds involved. This they have kindly clone and a letter 
from Mr. E. S . Wheeler, District Engineer of the Bureau of Public 
Roads, accompanied by the necessary tabulations follow: 
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UNITED S'l'A'l'ES DEP ARTlVIEN'l' OF AGRICULTURE 

Bureau of Public Roads 

District No. 13 

F'ile No. 486 Arizona General 

Arizona Highway Department, 

January 2, 1925 

Phoenix, Arizona. 

Phoenix, Arizona. Attention: lVIr. vV. "\V. Lane 

Gentlemen: 

In compliance with yonr r equest of December 29, we are enclos-

ing tabulations showing Status of Forest Roads on Federal Hig·h­

way System and Status of All Forest Highways in Arizona. 

"\Ve r egret that at the present time we cannot furnish the con­

templated 1925-26 program, since this matter is dependent upon a 

triangular conference between your department, the District For­

ester, and the Bureau, to be held in January. 

It is also impossible to furnish a statement showing total funds 

expended and available for Forest Road Construc,tion, since v;r e have 

had no reports froru the Forestr y showing Forest Development ex­

penditures. vV e are forwarding a statement showing total expen­

ditures, including cooperation and contractual obligations on pro­

jects handled by the Bureau. As noted, all Forest Highway Funds, 

including Fiscal Year 1925, are expended or obligated, excepting a 

contingent fund of $13,287.00. 

Very truly yours, 

(Signed) E. S. WHEELER, 

District Engineer. 
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UNITED STATES DEPARTMENT OF AGRICULTURE 

BUREAU OF PUBLIC ROADS 

· District No. 13 
Phoenix, Arizooa 

December 31, 1924 

STATUS OF FOREST ROADS ON FEDERAL HIGHWAY SYSTEM 
ARIZONA 

Miles Miles Under Construction 
completed completed % 

P roject Length 1-1-23 1923-24 Miles Completed 

Ash Fork-Flagstaff-
Angel (a) 75 23 .85 0 23.44 (1)48 

P 1·escott-.Ash Fork 22.40 0 22.70 0 
Prescott-White Spar 15.58 G 0 15.58 55 
Superior-Miami (a) 28 18 10 0 

'l'otals 140.28 41.85 32.70 39.02 

(a) Programmed length. 
(1) Stage construction, structure 100% compl ete, grading 80% complet e. 

U. S. DEPARTMENT OF AGRICULTURE 
BUREAU OF PUBLIC ROADS 

District No. 13 
Phoenix, .Arizon a 

TOTAL FUNDS EXPENDED OR UNDER CONTRACTUAL OBLIGATION BT 
BUREAU OF PUBLIC RO.ADS ON FOREST HIGHWAY SYSTEM (includi11g co­
operation) . 

Project 
Fla.gsta.ff-A11gel 
Prescott-White Spn.r 
Oak Creek 
Salt River-Pleasant Val ley 
Sa.It River Bridge 
Snowflake-Pinetop 
Clifton-Spl'ingerville 
Yo ung-Holbrook (Smvey) 
Camp Verde-Fossil Creek (Smvey) 
Strawbeny-Fossi! Creek (Smvey) 

TOTAL 

FUNDS EXPENDED ON PROJECTS NOT INCLUDED IN 
. SYSTEM 

Apache Camp-Soldier Camp 
Oracle-Apache Ca.mp 
Jacobson Canyon (S. P. E .) 

TOT.AL 

Expended 
$ 199,771.00 

564, 783.0G 
45,645.00 

298,489.00 
48,433.00 

116,320.00 
862,788.00 

26,202.00 
12,G61.00 

9,703.00 
$2,184,195.00 

FOREST HIGHWAY 

$ 73,574.00 
185,373.00 

10,122.00 
$ 269,069.00 

All Forest Highway funds are now obligate<l with th e exception of contingent 
in the amount of $13,287.00 



Pi-oject 

Ash Fork-l!'lagstaff-Angel 
Prescott-White Spar 
Prescott-Ash Fork 
Superior-Miami 
Maine-Grauel Canyon 
Williams-Gran cl Canyon ,Tc L 
Fredonia-Grand Canyon 
Seligman-Prescott 
Oak Creek 
Clarkdale-Glo be 
Payson-Holbrook 
Salt River-Pleasant Valley 
Salt River Bridge 
Roosevelt Dam-Goldfield 
Globe-Ray 
Snowflake-Pinetop 
Clifton-Springervill e 
Alpine-Reserve 
Solomon viJl e-Willcox 
Mule Creek 

Totals 

UNITED STATES DEPARTMENT OF AGRICULTURE 
BUREAU OF PUBLIC ROADS 

District No. 13 
Phoenix, Arizona 

STATUS OF ALL FOREST HIGHWAYS IN ARIZONA 

Miles Miles Under Construction 
Complet ecl Completed % Miles 

Length 1-1-23 1923-2-! Miles Completed Unimp. 

(a) 75 23.85 0 23.44 48 27.71 
15.58 (j 0 15.58 ,3,:; 0 
22.70 0 22.70 ·c 0 

(a) 28 18 10 0 0 
(a) 60 0 0 0 60 
(a) 25 0 0 0 25 
(a) 70 0 0 (j 70 
(a) 30 0 0 0 30 
(a) 60 34.8 0 0 25.2 
(a)l50.0 89 0 (1)38.4 23 
(a) 70 0 0 0 70 

!'i5 26.09 8.29 16.52 ,30 4.1 
.04 .G4 0 0 0 

(a) 30 30 0 0 (j 

(a) J 2 0 0 0 12 
37.72 37.72 0 0 0 
89.82 33.32 38.75 17.75 7 0 

7 0 7 0 0 
(a) 18 0 0 0 18 
(a) 6 6 0 0 0 

861.86 298.82 86.74 l 11.2J 365.01 
(a) rrogrammed length. 
(1) Estimated work un 'ler construction Yavapai & Gila Counties-D'stance approximate. 

December 31, 1924 

Miles Miles 
Forest Othe 1· 
Funcls Funcls 

23.44 23.85 
15.58 0 

0 22.70 
0 28 
0 0 
0 0 
0 0 
0 0 
2.86 31.94 
0 127.0 
0 G 

32.04 18.86 
.02 .02 

0 30. 
0 0 

28.02 9.70 
56.50 33.32 

7 0 
0 0 
0 6 

165.46 331.39 



An Arizona Paving Project 
GERONIMO-SOLOMONVILLE HIGHWAY 

PREPARING SUBGRADE FOR PAVEMENT 

I~ 

FINISHING CONCRETE PAVEMENT 
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THE man who was first to take from the trail 
Made only by ploi:lding feet, 

A rock or a root that had hurt his foot 
Performed a marvelous feat. 

HE never did know when he stubbed his toe, 
The service he did for man, 

By moving a rock or a. stumbling block. 
His was a road building plan. 

QF course this man's work was crude at its best, 
But he gave to man the first road; 

And though he knew naught the deed he had wrought, 
For man he lightened the load. 

SO as you ride to-clay o'er a paved highway 
Thank the man that stubbed his toe. 

Had he clone naught but talk we still would walk 
Like men who lived long ago. 

- IRA L . Woon. 
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tcrnghw£rin_g ~£partment 
W. W. Lane, Chief Engineer 

T HE Engineering· Department of the Arizona Highway Depart­
ment, under the direction of the Chief Engineer, has jmisdic­

tion over all engineering work. of the Highway Department. Its 
work consists of the location and surveys of proposed highways, the 
making of all designs; the preparation of plans, specifications and 
estimai;es; the preparing and advertising of contracts; the testing of 
materials, the collecting and tabulation of statistics; the custody of 
records; and the supervision of all engineering work of · the high­
ways of the State Syst~m. 

All preliminary and location surveys necessary for the design 
and preparation of plans, estimates and the like are under the di­
rect supervision of a chief location engineer, whose duties are to 
make the necessary reconnaissance surveys; to direc~ and supervise 
the location of the highways; to direct the operation and methods 
of the several location survey parties, thereby standardizing the lo­
ca~ions and methods; and to make final check upon location, grad­
ient, drainage and the like. 

Upon Construction , the engineering work is under the direct su­
pervision of the district engineers within their respective distric•ts, 
or the paving· engineer, as the case may be, with the aid of resident 
or project engineers. Upon all highway contract work, in addition to 
the engineei·ing work and inspection, the Engineering Department 
has supervision over the compliance of the terms of the contract on 
the part of the contractors. 

Upon construction work done by State forces on Federal Aid Pro­
jects, bridge work and other highway construction, work deemed 
of sufficient. importance to require enginee1;ing supervision, the en­
gineering work and inspection is carried out in the same manner as 
upon contract, work .without jurisdiction over the construction 
forces other than as to the compliance of the specifications. 
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This department, through tpe direct supervision of the district 
engineers and the paving engineer, has supervision as to require­
ments and methods of the maintenance of the State highway System. 

The Engineering Department is further divided into sub depart­
ments for the purpose of more systematic handling of the office en­
gineering. ·The sub divisions include the bridge department, testing 
department, estimat,ing department, department of plans, statistical 
u.epartment, right of way department, filing department and blue 
print department. The duties of these sub depai-tment.s are de­
~cribed in detail under their respective heading. 'rhe Blue Print 
Department activities, however, ar·e included in the stat,ement of 
the General Office Stock Room. 

It is the further duty of the Chief Engineer to prepare, trnnsmit 
or r eceive all documents required of the State in the execution of 
th e F ederal Aid Road Act; to handle all communications with the 
Bmeau of Public Roads and do all work necessary or expedient to 
the carrying on of Federal Aid in Arizona, insofar as it pertains to 
the State Highways. 'rhe Chief Engineer also maintains a ·status of 
all F ederal Aid work and funds; prepares and transmits vouchers 
for F ederal Aid monies as earned; and is the custodian of all F ed­
rral Aid records. 

It is incumbent upon the Chief Engineer to budget the receipt~ 
i'!ncl resources of the Highway Department to the proj ects and sub 
departments through the medium of the '' Authority For Expenclit­
m e ", which is d escribed in the statement of the Chi ef Clerk in this 
report . 
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BRIDGE DEPARTMENT 
R. A. HOFFMAN, Bridg·e Engineer 

The· Bridge Department has come to be an important factor of 
the Arizona State Highway Department. 'l'he volume of work 
turned out now requires the services of three Engineers, all of 
whom are reg·istered under the laws of the State Board of Registra­
tion. 

The chief dut1y assigned to the Bridge Department is the pre­
paration of plans for bridges and other structures. 'l'he work in­
-volved is more or less of a routine for each structure. First comes 
the inspection of the site with the idea of selecting the proper type 
and obtaining such general information as may be of value, in addi­
tion to that furnished by the location party. Then follow in regu­
lar order, the design drawings, stress sheets, details, tracings, quan­
tity computations, and a thorough checking of the completed work. 

A complete list of reinforcing steel for all structures on a pro­
ject is furnished the resident engineer. Such a list is also furnished 
to the purchasing agent for buying the steel in the exact lengths re­
quired, and in the majority of cases, it is necessary for this depart­
ment to issue the requisitions authorizing the purchase of such 
materials,-when furnished by the State,-in order to eliminate 
delay. 

Other duties include the inspection of construction, the checking 
of and approving of orders for additional work, and the checking of 
all construction reports on structures. 

Design 

The aim of those connected with this department, in the past 
two years, has been economy in design. A former policy of the use 
of mass sections and excess materials has been discarded in favor of 
lighter sections with more reinforcement and less concrete, resulting 
in an appreciable saving. A greater .number of special designs have 
been prepared, especially for structures consisting· of spans of 20 
to 40 feet. 

Structural Design is governed largely by the class of road on 
which the bridge is located. There are three s11ch classes of State 
roads in Arizona, namely the primary and secondary Highways of 
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the Seven Per Cent li'ederal Aid System and the non-Feder al Aid 
State roads. Up to the present time, however, only two types of 
design have been used, as no distinction has been made between the 
two classes of Federal Aid Highways. 

In addition to the dead weight of the structure itself, the follow­
.ing live loads have been adopted for Federal Aid work: For con­
crete bridges, a uniform load of 125 pounds per square foot or i;wo 
15-ton trucks plus an impact factor of 30 per cent: for steel bridges 
a uniform load varying from 64 to 80 pounds per square foot 
plus 30 per cent impact or two 15-ton trucks plus 30 per cent im­
pact. 

The load giving the greatest stress on the member is used. Th e 
member resulting from such calculations, often seems large as com­
pared with similar members on some of our older bridges, but a 
thorough inspection of these old bridges will usually show the des­
tructive action of modem traffic, on light bridges. Highway loads 
have increased rapidly in the last ten years and we cannot be cer­
tain that the limit has been reached, unless regulation is provided 
by legislation. 

The new specifications recently adopted by the American Asso­
ciation of State Highway Officials and approved by the Bureau of 
Public Roads will be a decided benefit in standardizing the loads 
and the method of their application. These specifications have 
l:een prepared by some of t.he foremost designing engineers and 
there is little liklihood that there will be any hesitancy in their 
adoption by this State. 

Speoial Plans 

During this biennium, 40 special bridges have been completed or 
nre under construction from special plans prepared by this depart­
ment. Of these bridges, 10 are steel trusses, four are reinforced 
eoncrete arches, and the remaining 26 are of the slab or girder type. 
The estimated cost of these structures, without engineering charg·­
('S, is about $510,000. The expense, to the State, of preparing these 
~pecial plans has been so small as to be almost negligible, being less 
ihan _one and one-half per cent as compared with the usual two 
and one-half per cent fee charged by engineering firms for similar 
work. In· addition to the special structures listed in the table in-
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eluded m this r eport there have been inmunberable special plans 
and alterations of standard plans, for culverts and small bridges, 
made to fit specific loca tions. 

New Types 

Amoug the special desigu- bridges listed are types ( of design ) 
which are n ew in this State, such as the Concrete Pile Trestle, the 
Overflow Bridge, and the tied U-Almtmcn~. 

The Concrete Pile 'l'restle is a type which is adapted to some of 
the Arizona streams. Two such bridges are now under construc­
tion; one at Joseph City, Federal Aid Project No. 40; and the other 
at Contin en t.al, Federal Aid Project No. 75. "\¥here no suitable 
foundation material is found within r easonable depth, as was the 
case in the two jobs mentioned, it is often possible to drive con­
erete pile bents. After thorough· invest,igation at each of these 
~ites, it was proven that the concrete pile trestle was the most eco­
nomica l type of permanent structure to build. 

CONCRETE PILE BENT 

NEAR CONTINENTAL, ARIZONA 
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APACHE TRAIL 

73-FOOT LOW TRUSS OVER FISH CREEK 

Som e difficult.y was encountered on the Continental job clue to 
the lack of experience of the first contractor and his failure to pro­
vide proper equipment. The work is now in the hands of a com­
pete11t contractor. All the piles are driven and the work is pro­
gressiug satisfactorily. It is expected that the job will be com­
JJletecl without further delay. The contract price on the Joseph 
City bridge was higher than the other, owing to the location allC1 
the scm·city of local materials, but a considerable saving was shown 
in the selection of the trestle, as the alternate proposal bid received 
for a steel bridge was approximately $6,300 higher than the ac­
cepted bid on the trestle. 

The Overflow Bridge built n ear Pima, on the Geronimo- Solomon­
Yille Highy1,ay, was designed as a combinati_on low bridge and ford 
to accommodate an unusual flood condition. It is estimated that it 
would have required a 180 foot bridge at a cost of 50 per cent more 
to accomplish the smnc purpose as this 80 foot bridge which will 
pass til e ordinary flood waters. The contract, price of the corn-
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pleted structure was $21,131.40 which should be divided as follows : 
bridg·e $7,370.85 and concrete overflow approaches. $13,760.55. 

~he U-Abutment has been introduced for abutments of extreme 
J, ~ight. Because of the small footing area required in comparis011 
to the height, the type has been used economically on high abut­
ments with pile foundations . Three of the latter are under con­
struction and a fo1lrth on steel cylinders. The locations are as 
follows: San Simon at Safford; Continental; Joseph City; and 
Kirkland Creek on Federal Aid Project No. 72-A. 

'l'he San Simon Bridge abutm ent was changed to the U-type dur­
ing construction. The original design was for spread footings on 
clay, as reported by the location, but the clay was found to exist 
only in large pockets. Timber pile foundations were deemed neces­
sary and consequently it was desired to reduce the area of the base 
to a minimum. The solution was the use of the U-Abutment. A 
satisfactory agreement was reached with the contractor and these 
difficult footings were placed by a special crew of State . forces 

GERONIMO-SOLOMONVILLE HIGHWAY 

OVERFLOW BRIDGE 
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SAN SIMON BRIDGE 

"U" ABUTMENT 

with State equipment, at a considerable saving. 'l'he actual cost 
r,ver the original was $991.62. 

The Hell Canyon Bridge on the Prescott-Ash Fork Highway is 
another bridge worthy of special mention. The original design, com­
pleted and under contract when t,he department was taken over by 
this Administration, was for a 154 foot open spandrel arch on solid 
rock foundation. A showing of rock on the surface at the south 
n butment was found to be a boulder slide of large dimensions and 
unsatisfactory for the foundation of an arch of this size. A series of 
two girder deck spans-two 40 feet and three 50 feet-on high 
piers, was the most economical solution, using most of the steel pur­
chased for the original arch. This high frestle has a very pleas­
ing effect, with the arched girders on the high, slightly tapered 
niers. It was completed at approximately the same contract price 
as was bid for the arch and compares favorably with it, in every 
respect. 

Standards 

New standard plans for various structures have been prepared 
a,nd old ones revised in the interest of economy and advanced re­
quirements. Some of the new ones inclnde a set of 17 sizes of rein-



Name or Location 
of Bridge 

Queen Creek 
Joseph City 
New River 
Near Mohawk 
Canal Bridge 
San Domingo 
Chino Wash 
Verde River 
Willow Creek 
Little HeJ.1 Canyon 
Hell Canyon 

Overhe,ad R. R. Crossing 
Cottonwood Wash 

Eastern Canal 
San Simon 
Drainage Canal 
Drainage• Canal 
Springerville 
Agua Fria 
Kirkland Creek 
Martinez Wash 

Tucker's Flat 
Burro Canyon 
Continental 
Nadaburg 
Rot Springs Junction 
* Bridge . 
** Forcl 

TABULATION OF SPECIAL BRIDGES 
1. Federal Aid Projects 

Hio·hhwav b ., 

Florence-Supei-ior 
Holbrook-Winslow 
Glendale-Marinette 
Phoenix-Yuma 
Phoenix-Yuma 
Wickenburg-Hot Springs 
Prescott-Ash Fork 
Prescott-Ash Fork 
Prescott-Ash Fork 
Prescott-Ash Fork 
Prescott-Ash Fork 

Prescott-Ash Fork 
Geronimo-Solomonvill e 

Mesa-Superior 
Geronimo-Solomon ville 
Geronimo-Solomonville 
Geronimo-Solomonville 
St. .J ohns-SpringerviUe 
Phoenix-Wickenburg 
Prescott-Phoenix 
Prescott-Phoenix 

Flagstaff-Winslo,v 
Flagstaff-Wins] ow 
Tucson-Nogales 
Phoenix-_Wickenburg 
Phoenix-Wickenburg 

F ed. Aid 
Pro,j ect 

23 ·E 
40-Reo 
48 
55.1 
56 
59 
61 
61 
61 
62 
62 

62 -B 
6" ,., 

65 
67 
67 
67 
68 -B 
70 
72-A 
72-B 

74 
74 
75 
76 
76 

Structure 
4-36' R. C. Girder 
3-34' R. C. Girder 
6-60' R . C. Thru Girder 
2-16' R. C. Slabs 
2-20' R . C. Slabs 
1-65' R. C. Arch 
6-30' R. C. Girder 
1-100' R. C. Arch 
1-100' R. C. Arch 
2-80' Steel Deck Truss 
(2-40' & 3-50' ) 
(R. C. Arch Girder ) 
3-32 R. C. Girder 
(7-12' R . C. Slab ) 
(Comb. Bridge & Ford) 
R. C. Slab Skew 
Steel Low Truss 
R. C. Girder 
2-16' R. C. Slabs 
2-30' R. C. Girder 
4-30' R. C. Girder 
4-38' R. C. Girder 
(2-32' & 2-36' ) 
(R. C. Girder ) 
2-30' R. C. Girder 
l ·30' R. C. Girder 
4-30' R. C. Grider 
2-34' R. C. Girder 
3-30' R. C. Girder 

Length 
153 '-9'' 
108' 
360' 
55' 
44'-6" 
75' 

207'-J' ' 
127' 
llO' 
174'-2" 

230' 

102' 
92'·8" 

22'-3'' 
109' 
26' 
36 '·6" 
64' 

128' 
160' 
144' 

64' 
32' 

128' 
72' 
96' 

Actuai or 
Estimated 

Cost 
Without 

Engineering 
23,125.60 
16,373.65 
46,185.15 
6,307.08 
4,100.00 
9,0ll.93 

13,4.80.00 
18,380.90 
12,374.66 
25,851.76 
34,165.54 

30,403.65 
7,370.85)' 

13,760.55 )-:,-» 
3,124.61 

20,945.40 
2,789.64 
4,305.52 
8,930.70 

10,209.82 
31,348.02 
18,206.2!5 

7,230.10 
4,645.10 

12,702.80 
5,246.48 
5,589.32 

Status 
Complete 
Under Const. 
Complete 
Complete 
Complete 
Complete 
Complete 
Complet.e 
Complete 
Complete 
Complete 

Plans Comp. 
Complete 
Complete 
Compld.e 
Under Const. 
Complete 
Complete 
Plans. Comp. 
Complete 
Under Const. 
Plans Comp. 

Uncler Const. 
Under Const. 
Under Const. 
C0,mulete 
Complete. 



2. Non Federal Aid Projects 

Sanders Aclamana-Lupton Non F . A. (2 -20' Approaches ) 191'-4" 17,200.44 Complete 
(2-75' Steel Low ) 
(Truss ) 

Allentown Aclamana -Luptou Non F. A. (2-20' Approaches ) 170 ' 12,388.08 Complete 
(13G' Steel Deck ) 
(Truss ) 

Lupton Adamana-Lupton (l-2G ' Approach ) 80' 6,782.80 Complete 
(!30' Steel Low ) 
(Truss ) 

Patagonia N og-ales-Fairbank Non F. A. (120' Steel Tlll'n ) 173 ' 16,071.10 Complete 
(Truss ) 
(2-24' R. C. Slabs ) 

Arlington · Phoenix-Yuma Non Jr . A. 2-90' Steel Low 186' 24,656.40 Complete 
Truss 

Ash Creek Apache Trail Non Jc_ A. 60' Steel Low Truss 64' 5,449.97 Complete 
Fish Creek Apache Trail Non F A. 73 '-6'' Steel Low Truss 77 '-6" ' 5,207.45 Complete 
Lewis & Franty Cr. _ Apache Trail Non F. A. 55 ' -6" Steel Low Truss 59'-6'' 3,573.92 Complete 
Wash Apache Trail Non F. A. 29' I Beam 32' 2,253.17 Complete 
Wi,lJow Creek Apache Trail Non F A. 160' Steel Thru Truss ) 182 '-9" 13,000.00 Plans Comp. 

(20' Approach ) 
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forced concrete box culverts, a steel rail cattle guard, and a wire 
guard fence. A set of 4- girder reinforced concrete decks, rang­
ing· in span from 20 feet to 40 fe et , have been worked np a11cl arc 
being used in the place of the old 3-girder standard which has be­
come obsolete. These new spans, although design ed for heavier 
loads than the old, are more economical in materials and luwe been 
used exclusively in the past two years where such spans were re­
quired. 

TYPICAL 4-GIRDER BRIDGE 

FOUR 30-FOOT SPANS NEAR MARINETTE 

Proposed Work 

'l'he accomplishments of the Department, in the past two years, 
have been very gratifying to the members and the future looks 
bright with new and interesting work of greater dimension. A 
bridge over the Gila River .near the Gillespie Dam is practic,ally 
assured. This bridge will be a Federal Aid Project costing approx­
Dnately $300,000. The moving of the San Carlos Bridge on t.hc 
Gila River to a point above the new dam and the proposed bridge~ 
on the Colorado River are other interesting projects 

Repairs are contemplated on the Tempe Bridge, chiefly in re 
placing the expansion joints. A paint crew is being· sent out., with 
an air brush outfit, to paint all of the old steel bridges which are 
badly in need of such work. 'l'he first of these will be the San 
Carlos Bridg·es. 
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LABORATORY 
BENJ. A. McNELLY, Testing Eng'ineer 

The rapid development of the Highway, the vast amount of 
money invested and the extremely severe duty required of them, 
has rendered science an essential factor in their construction and 
maintenance. 

Throttgh the medium. of the testing of materials as aggregates 
and after their fabrication, and the conducting of scientific re­
search into the foundation, methods and effects, a safeguard of the 
investment and an insmance of the durability of the highway for 
the duty it is designed, are obtained. This is done at a ctost that is 
infinitesimal when compared to the investmen~s safeguarded. · 

The laboratory of the department in the basement of the admin­
istration building is one . of the best equipped laboratories west of 
the Mississippi River fo1: the testing of road materials, steel, lubri­
cating oils and gasoline. 

LABORATORY OFFICE 



OLSEN UNIVERSAL TESTING MACHINE-200,000 POUND CAP A CITY 
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·.-- -

STANDARD ABRASION :MACHINE 

Iu the testing of steel and in the compression test on concrete, an 
Olsen Universal Testing Machine with an automatic beam, ·with a 
capacity of 200,000 pounds and a direct motor drive, is employed. 

In t,he sand and cement tests the department uses two Tyler Ro­
tap Sieve Shakers with Stop-Rite time switches, for grading in 
small aggregate; a complete set of sieves, screens and molds; two 
Vicat Needles for determining the set on cement, and two Fair­
banks Tensile Strength Machines for ~he briquettes of sand and 
cement. 

Gravel and Rock Tests 

In its tests of gravel and crushed rock, the department uses a 
Dorry Ha.mess Testing Machine, an Olsen Standard Diamond Core 
Drill, an Olsen Combined Diamond Smv and Grinding Lap, an Ol­
sen Standard Impact Tester and an Olsen Standard 4-Gang Abra­
sion Machine. With these machines the toughness, hardness and 
the percentage of wear of gravel and crushed rock can he deter­
mined. 



150 8'.l'ATE HIGHWAY DEPARnIEN'.l' 

The department employs in its tests of surfacing material an Ol­
sen Standard Briquette Former, an Olsen U. S. Standard Impact 
Test-Testing Machine and an Olsen U. S. Standard Ball Grinding 
:M:ill. With these machines, together with the sieves and screens 
for grading, the surfacing value of selec;ted local materials can be 
determined. 

For the testing of asphalt and asphalt m;ixtures the department 
has a motor driven Roterex Separator of 1,000 grams capacity, a 
motor driven Ductility Machine, a Standard New York Laboratory 
Type Penetrometer, two elec~ric ovens and equipment for determin­
ing ash in mixes, flash, fire, gravity and the like. 

Lubricating oils and gasoline are tested by the use of a Saybolt 
Universal Viscosimeter, a motor driven centrifuge, a Conroclson 
Carbon Residue apparatus, a Tag-Robinson Colorimeter, a gasoline 
still, an open cup, flash and fire apparatus, and smaller equipment. 

MECHANICAL SIEVE SHAiillRS 
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STANDARD TESTING MACHINERY 

Must Meet Specifications 

All material purchased by the department for the constructidn 
of roads, such as steel, asphalt, cement and culvert pipe, is tested 
in the laboratory, and must meet Sta~e specifications before it is 
passed and used. Likewise, all other material, such as rock, gravel, 
sand and surfacing material, must meet specifications as deter­
mined by tests in the laboratory before they are used in road con­
struct.ion. 

'l'hese materials again are Clheckecl in the laboratory by concrete 
cylinders made in the field of actual mixtures being used, by co1'e 
samples drilled from finished pavement by asphalt mix"ljures taken 
at th e time it is being poured, and by slabs of asphaltic pavement 
cut at 1,000 foot intervals from the finished pavement. In this 
manner, the department has a double check on i;he majority of road 
materials. 

At present, samples are taken and sent to the laborat,ory by the 
district :rnd r esident engineers. Ther e is not the uniformity in 
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taking samples t1hat there should be and it is believed that better 
r esults would be obtained were all materials and sampling, as well 
ns all t esting under the laboratory head, thus making the testing 
eng·ineer the material engineer. 

'fhis is contemplated and will be put into effec~ at au early date. 
When this is accomplished local materials can be sampled and t est­
ed in the laboratory. The best mixtures can be determined by ex­
periments, and when bids are to be let, it will be known where 
materials are to be obtained and how treated to gain the best r e­
sults . 

. Also this will cut do,vu the element of chance for the c,ontractor, 
and it is believed that in many cases the amount of the bid for the 
job will be less, which is an important item. 

DRAFTING ROOM 
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ESTIMATES OF OOST 
J. S. MILLS, Estimator 
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rrhe methods used by the Arizona Highway Depa rtment :in arriv­
ing at a fair price to pay for work done, are approximately the same 
as used by estimators for all large engineering companies. However, 
there are some phases more minutely investigated by the Depart­
ment than is done in general engjneering practice, as will develop. 
Some of the factors taken into consideration ·by the Highway De­
partment in preparing its estimates are: 

1-Natul'e and location of wol'k. 
2-Season of the year. 
3-Coudition of material market including. Struct1mal steel, re .. 

inforcing steel, cement, lumber , corrugated metal pipe, etc. 
4-Kind and number of laborers available. 
5-Probable equipment required. 
6-Kind of material to be excavated. 
7-Location of construct.ion materials including; Snnd, gTavel, 

crushed rock, water, etc. 
8-Condition of roads adjacent to job. 
9-'l'ype of vehicles to be used for transporting materials. On dif­

ficult mountain work it is sometimes necessary to pack ih supplies 
and materials on burros. 

10--An allowance for Engineering and Contingencies. 
11-A fair profit. 

"\\Tith these factors in mind a detailed "estimate sheet for struc­
ttucs'' is prepared, showing the locat,ion of all structures, their 
size, length, type and design number, the amount of excavation, 
sand, gravel, lumber, steel and cement r equired for each, and the 
location of all structural materials . The length of haul from som·ce 
of matel'ial to structure is then computed for each ingredient. The 
hauls thus found are transformed into ton-, cubic yard, pound or 
lVI. B. lVI., etc. Miles, as the case requires and by .A.lligation or 
''Moment,'' they a.re further transformed into ' ' A. vera.ge Hauls.'' 

._ . . ' ' 

An analysis of the cost of_ one unit ( qubic· yard, t?n, pound, lineal 
foot, etc., ) of each of the different items that are to appear on the 
final estimate is made, and fro1n this analysis a fair price to pa:v 
for the unit considered is found. 
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Concrete Analysis 

A typical analysis sheet for any class of concrete would show the 
elements: sand, crushed rock or gravel, cement, water and lumber, 
their shipping points, their cost at source, their delivery points 
freight charg·es, cost of transfer from cars to wagons or trucks, 
length of average haul and the hauling charge per unit mile, and 
the number of times the lumber will be used for forms . 

It would also show the charge for llli.'-'.ing and placing one cubic 
yard, ma.king and stripping forms, finishing, curing, backfilling 
around the completed structure, and a fair allowance for profit. 

'l'he c-harges for t,he items enulllerated are derived from various 
sources. Freight rates are secured from the rate department of the 
Corporation Commission. 'rhe cost of structural materials is taken 
from monthly quotations published in the Engineering News Rec­
ord, wi~h a liberal allowance ma.de for normal fluctuations. - The 
direct la bor charges a.re computed from wages paid. The rental 

TUCSON-NOGALES HIGHWAY 

DOUBLE BOX CULVERT 
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charges on equipment are taken from a nationally approved pub­
lished Rental Schedule. 

In computing the labor charge for mixing and placing, making 
and stripping forms, finishing·, backfilling·, transfer, etc., reference 
is had to the amo1mt of work that has been clone by a man, team or 
machine on work of the same kind. An amount equal to 20 per cent 
of the unit cost is added to take care of profit, interest on invest­
ment, taxes, loss, bonding·, insurance, etc. 

Excava,tion and Borrow 

"\Vhile it is customery for the Highway Department to let its con­
tracts for excavation and borrow on an unclassified basis, it still 
becomes necessary to take into consideration the na~ure of the 
materials likely to be encountered, and so, in order to arrive at fair 
prices to pay for these two items, a classification sheet is made in 
the following manner: 

An inspect.ion of t(he materials along the right-of-way of the pro­
posed roadway is made by the locating engineer and his report sets 
forth between what stations solid rock, loose rock, hard pan, com­
mon earth , caliche, etc. is likely to be found. . This information is 
shown on the final classification sheet made by ~he Phoenix office. 
'J'he number of cubic yards of excavation and borrow is computed 
for each kind <,f material encountered, and multiplied by the unit 
price for t,lrnt class. The total amount of money thus figured for 
cxcaYat,ion is d iviclecl by the total cubic yards of excavation giv­
ing a composite unit pric<>. The process is long· and laborious, but 
it has been found to pay. 

Surfacing· 

It has been found that on a large percentage of the State roads 
the cost, of the surfacing is more than 50 per cent of the total cost 
of the completed road. This being the fact, the surfacing and sur­
facing hauls are thoroughly investigated. To determine the most 
economic way to handle these two items a Haul Chart is drawn to 
scale-generally one inch to the mile showing the location of all 
fords, bridges over 20 foot clear span, the portions of the road that 
nre to be surfaced, the width and thickness of the surfacing, the 
location of surfacing· pits with the kind of material and probable 
yardage. contained in each. 



156 STA'l'E HIGHWAY DEPAHT~IEN'l' 

'l'hc distance-dead haul-from the pit to the roadway along· the 
most direct practical hauling route is determined and shown. The 
center of gravity of each component haul is computed and marked 
on the chart. 'l'here are also shown Cl'OSS-sectional drawings of tfle 
surfacing sections to be used. This chart, besides being valuable 
as a record, has many advantages. It visualizes clearly the work 
to be clone and at a glance shows which pits are too far a-way to be 
economically used. 

With the above information set down, the work of computing 
the cubic yards of surfacing· required and the overhaul is carried 
on by making a tabulation sho,ving the stations at the beginning 
and encl of each component part, its length, the number of cubic 
yards of smfacing required, t1he location of the pit nearest to the 
part under consideration, the average haul in stations or 1n.iles, ancl 
the cubic yard stations or miles. 

The Arizona Highway Department has two unit measurements 
applying to overhaul. 'l'he station-yard-one cubic yard hauled 
100 feet-is used in measuring all haul on earthwork quantities, but 
is used on surfacing only when the hauls are short. The cubic 
yard-mile-one cubic yard hauled a mile-is used in measuring the 
haul on surfacing when the hauls are long. It is a fact, that a lower 
price is obtained from the contractor when long hauls are based 
on the latter tmit of measuremen~. 'l'he station-yard carries a 500 
foot free haul limit, while on the cubic yard-mile no free haul i~ in­
cluded. 

There are several ways of computing the average haul in stations 
but the method in use by the Arizona Highway Department is 
thought to be the fairest and best. It is determined by subtracting 
the free haul limit from the total distance measured from the cen­
ter of gravity of the pit to the end of the part to be surfaced and 
dividing the remainder. by two. In the event the dead haul ex­
ceeds the free haul limit, the average haul is computed by dividing 
the distance to be surfaced by two and adding· the difference be-· 
tween the dead haul and the free haul. 

The tabulation referred to is then completed by multiplying the 
cubic yards required for each portion by its average haul, produc­
ing· cubic yard-stations. The average haul in station-yards for the 
whole work is then derived by dividing the total number of cubic 
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yard-stations by the total number of cubic yards of surfacing re­
quired, giving the number of station-yanls overhaul. 

The unit prices ascertained from the analysis and classification 
sheets are transferred directly to the final estimate and there used 
to compute the cost of the work. An amount equal to 10 per cent 
of the cost of the work is added to take care of engineering expense 
and unforsecn contingencies. 

Estimates Prepared 

Since January, 1923, this department has prepared esti1uates for 
36 Federal Aid Projects involving $4,500,000 for the constrnction 
of 38 miles of pavement ; 321 miles of gravel surfaced highways; 
12 miles of graded and drained roads; 29 specially designed 
bridges ; one overhead railroad crossing and two undergrade rail­
road crossings. 

There have also been prepared estimates and costs on five non­
li'ederal Aid Prnj ects involving $210,000 for the construction of two 
miles of pavement, 54-.5 miles of graded and drained roads , 270 feet 
of concrete ford. 

'L'he amount of money set aside by the Federal Government, as 
its share of the cost, is incorporated in an agreement signed by the 
Secretary of Agriculture. This amount is usually based on 
this department 's estimate. Sometimes considerable time elapses 
before this agreement is executed in -v,,r ashingtou, owing partly to 
the number of officials interested, and to the detail involved. 

As the Arizona Highway Department cannot recover any money 
until an agreement is executed, and as time and money are the 
essence of nearly all of our work, it is necessary for the Department 
t.o keep its estimate slightly higher than what the work will be con­
tracted for, thus eliminating the necessity of a revised agreement 
·with its entailing loss of time. Another reason for generous es­
timates is that the Arizona Highway Department can expect_ and 
get, without tiresome litigation, first-class work only from a con­
tractor. who has allowed a r@sonable amount for contingencies and 
a fair profit. It is an · economic fact that the lowest bid is not al­
ways the best or cheapest. 

The estimates for non-Federal Aid work are figured somewhat 
closer to actual cost but are still sufficiently high to allow a fair 
profit .to the contractor. 
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DEPARTMENT OF PLANS 
E. V. MILLER, Chief Draftsman 

159 

The preparation of plans for the State and Federal Aid highway 
projects in Arizona does not differ greatly from the general en­
gineering practice followed by the several State Highway Depart-
1nents. 

Much of the preliminary clrafting is done by the location parties 
in the field. Particularly in mountainous sections it is of advan­
tage, and often a necessity, tha:t, not only the alignment be plott­
ed, but that the cross sections be figured and plotted, and ex0ava­
tion and embankment quantities be balanced, to insure the making 
of all n ecessary and advantag·eous revisions while the survey party 
is still on the project. Upon the completion of the survey the 
locating engineer forwards to the office, all notes in loose_ leaf 
form; maps of alignment, topography and drainage areas; profiles 
of the line showing the recommended grade lines and structures; 
and the classification of materials and all other data necessary for 
the preparation of the plans and estimates. 

Preparation of Plans 

Upon the r eceipt of these data , the notes are checked, the cross 
section plotted and computed and all quantities classified and com­
;puted. This process requires over 50 per cent of the total time ne­
cessary for the preparation of a set of plans. 

After the checking of the plans and profiles they are traced 
upon standard plan-profile sheets of 22 by 36 inches in size to the 
scale of 200 feet to one inch, except for paving projects which are 
!plotted to a scale of 100 feet to one inch. The profiles are inked 
and checked upon these traeiings, but the grade line, structure no­
tations and all construction data are put on in pencil. These are 
called the "Preliminary Plans". 

Blue prints are then made of the plans and are sent out for final 
field check and revision. In the event it is a Federal Aid Project a 
Bureau of Public Roads Engineer makes a joint check with 
the location Engineer of the State and thereby all recommendations 
are considered and the necessary revisions are made before the ink­
ing of the final plans. Thus when submitted to the Bureau of Pub-
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lie Roads, the final plans are assured of approval without further 
revision. 

The finished plans consist of, in the manner in Yl'l1ich they are 
given, title sheet with name, length and small sketch showing loca­
tion of project; detail sheets of road sections, specially designed · 
headwalls and culverts, list of structm~es, list of specifications for 
the project and all special detail or construction notations; the 
plan-profile sheets; and the special bridge designs. 1'he drainage 
structures in general are State standard designs, and in which in­
stances the standard number only is noted on the plans. 

Progress Profile 

A construction or Progress Profile also is made up for each pro­
ject. This is on a scale of one inch to 100 feet horizontal and one 
inch to 10 feet vertical, and is made upon tracing cloth. In addi­
tion to the data shown on the reg'ular profile, there is shown also 
the alignment, topography within the right of way, balanced exca­
vation and embankment quantities, overhaul, structures as planned 
with all quantities involved for each, and surfacing notations with 
location of pits. A mile of the project is taken as a unit and a de­
tailed estimate made for each mile and placed thereon. A.t the be­
ginning of the profile a typical cross section of the roadway is 
shown and at the encl a complete quantity estimate of all materials 

• is tabulated . . 

Upon a blue print of this profile the resident engineer on the con­
struction of the project keeps a record of every change or deviation 
from the original plans as the work progresses. The µrogress of the 
work is also recorded upon this profile by the resident engineer on 
construction, using a different color for each munth. At the end 
of the_ month the profile is forwarded to the vifice, the progress 
noted and transferred to the office plans, and tlle profile returned 
to the resident engineer on the project. The progress i:;- a perman­
ent record and upon the completion of the proiect is filed as such. 

Plans more than 75 per cent complete and completed by this de- J 
partment since January 1, 1923, comprise 38.4 miles of paving con­
struction, 140:1 miles of gravel or selected surfacing construction 
and 12.1 mHes of graded and drained highway construction. The 
average cost per mile of highway for this work was $56.13, or '.031 
per cent of the total estima tecl cost of the project. 
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STATISTICAL DEPARTMENT 
H. C. HATCHER, Statistician 

161 

'l'his is a part of the engineering cl epart1ment and works under 
and in conjt1nction with the chief engineer. This department was 
originated primarily for the purpose of preparing and submitting 
the Federal Aid Vouchers and keeping a record of the Federal Aid 
appropriayions in regard to the different Federal Aid projects in 
the State. In 1923-24 the work of this depai-tment was enlarged and 
at this time the following constitutes the duties of the Statisti0al 
Department : 

Construction ·and Vouchers 

'rabulations of all bids received by the State by projects is com­
piled, and when awarded are mailed to different. contracting, bond­
ing, and equipment companies. 

Copies of the proposal, contract and bonds of the successful bid­
der are made for the Bureau of Public Roads and Bonding House. 
1i.fter the beginning of construction, the monthly estimates of the 
residen~ engineer are checked and vouchers made from them on 
whic.h the contractor is paid monthly. Also from these estimates .. 
each month a Federal Aid Voucher of all quantities in detail is com­
piled and submitted to the Bureau of Public Roads for the pro rata 
share of Federal Aid. The engineering· and contingencies on the 
project are shown in detail in the final Federal Aid Voucher which 
ifl submitted after checking the Resident Engineer's final estimat,e 
and field notes. 

The office has available at all times, through a system of rec­
ords and charts compiled in this department, a status of each pro­
ject. 1Yeekly 'construction reports which are submitted by the 
resident engineer, showing progress of all phases of work and a 
eomplete personnel report, are noted and plotted on a progress 
chart. Also all work clone by the engineering department in the 
office is plotted daily on a progress chart, thereby showing· at a 
glance the individual status of each phase of tp.e project. 

A complete record of the Federal Aid funds is kept in this De­
partment. This record shows the appropriations by fiscal years, 
each project that is allotted to that year's funds and the amount of 
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F'Ederal .A.id allotted to each, thereby giving at all times that amount 
of Federal Aid that has not been allotted to projects. 

Charts and Reports 

Each month a 'l'raffic, Census of the travel over the entire high­
way system is compiled from the traffic census taken by all main­
tenance and construction foreman in the State, Each of these re­
ports is plotted separately, showing the location of the road, Ari­
zona cars and trucks, foreign cars and trucks, transporta.t,ion lines, 
and weather conditions. 

A personnel report is compiled monthly showing the total num­
ber of employes and occupation of the Arizona Highway Depart­
ment and contractor forces engaged on State Highway work. 

A Gas Tax and Motor Vehicle Fees Chart is compiled each month 
from reports received from the Secretary of State Office, This 
cha.rt shows the amount and percentage available to each county 
and funds, and also shows the amount available for construction 
and maintenance from these taxes. 

A complete and authentic record is kept on all -roads of the State 
Highway System. This record shows total mileage of the Seven 
Per Cent System and State Highway System by counties, Projects, 
Type and Construction . All data as to the condition of roads and 
detours and mileage of routes is available from this record. 

Considerable time is spent in answering the daily inquiries from 
other states, magazine, automobile clubs and individuals reg·arding 
data pertaining to the Arizona Highway Department. 

RIGHT-OF-WAY 
IRA W. WAGNON, Right-of-Way Agent 

Rights-of7W ay for highways to be constructed by the Ari­
zona Highway Department are secured by Appropriation of 
Public Domain, Declar1:1tion by the County Board of Supervisors, 
Iitstruments of Conveyance and Condemnation. 

Although the statutes of Arizona make no specific provisions un­
der which the Highway Department may secure rights-of-way, and 
has made such acquisition a function peculiar to the particular 
county in which the roaJ. is situated, the department has found 
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it expedient and a matter of utmost economy, to maintain an agent 
:!'or the purpose of looking after its rights-of-way. 

The Rig·ht-of-way agent has jurisdiction over all affairs concern­
ing rights-of-way of all State highways. He works in conjunction 
with the engineering department. It is also his duty to acquire 
for t,he state, rights and titles to lands used as a source of sand, 
gravel and other surfacing material, and Maintenance Camp Sites. 

Owing to the inadequate provisions of the State laws for the se­
curing of rights-of-way and their failure to prescribe the duty and 
power of the Highway Department, in defining the manner in which 
the State is to obtain rights-of-way, the department often meets 
with many perplexing problems, which are obstacles to rapid and 
efficient road const;mction. 

Notwithstanding this serious handicap, the department, with the 
cooperation of the various county officials, has secured the rights 
{if-way for all roads constructed by the State during the past two 
years, as well as settling many controversies regarding rights-of­
way for roads constructed previously. 

In all matters the department is governed by an unalterable 
policy based on the principles of justice and equity. In acquiring 
rights-of-way for proposed roads, the department does not ask for 
more acreage than is absolutely necessary for the actual construc­
tion of the road, and ·where property is damaged, the owner, in 
all cases, is adequately compensated. No signs, advertising matter, 
obstruction, or any business of a commercial nature is permitted on 
the right-of-way of any State highway. Safety to the traveling 
pnblic is the paramount obligation, and all other matters are sub­
:servient to this end. 

FILING 
Mrs. M. B. WHITE, File Clerk 

Engineering data from the surveys of State roads together with 
all data compiled in the drafting room is catalogued, properly r e­
corded and placed in the files of the Engineering Department. 'l'his 
data is filed with reference to it.s respective county; the first num­
ber of all file numbers indicates the county in which the project is 
located. 
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'l'he field data 0onsists of transit, level and cross section notes of 
which there are more than 1,500 books; locatjon profiles approxi­
mating 800 rolls from 12 to 24 inches in width, and representing 
from a few feet to five or more miles of location; 500 Hard Copy 
Maps 12 to 42 inches in width, varying from short contour and 
drainage maps to many miles of alignment. i\liany preliminary 
notes, and maps are received, carefully recorded and filed for office 
reference and comparison. 

Plans of Federal Aid Projects compiled in the drafting room con­
sist of more than 1,150 twenty-four by thirty-six inch, standard 
sheets of tracings and their corresponding cross sections numbering 
approximately 3,_600 sheets, and also 1;000 sheets of tracings and 
3,000 sheets of cross sect,ions of other state projects. 

There are approximately 5,000 blue print maps of forest, state, 
county and miscellaneous projects. 

Steel cases of various sizes a.re used for filing field engineering 
•books, profiles, tracings, estimates, specifications, contracts, agree­
ments, vouchers, laboratory report,s, all Federal Aid correspondence 
and that relative to road location and construction. 

CONCRETE PAVEMEN1· ON GERONIMO-SOLOMONVILLE HIGHWAY 
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THE Arizona High,vay Department has conducted a construc-

tion program clming this bien-nial that compares extremely 

favorably with any pre:vious like period of its existence. For actual 

mileage credited iti is a little under the previous maximum period, 

but practically all of the additional mileage of the high period is in 

the classificiation of graded roads, or the lowest and cheapest type 

constructed by the Department, and was no~ constructed with the 

idea of it being only temporary. ·when a comparison_ is made by 

comparing the mileage by types there is very little differen_ce to the 

credit of the high period except in t,he lowest type, which involves 

a relatively small amount of money. This has been done in spite of 

the fa.et that the Department has been greatly handicapped by the 

ehaotic condition of it.s finances, and the declining receipts from 

count~, bond issues, ,vhich made much greater expenditures pos­

sible. 

The construction during this period has_ been g·enerally distributed 

over the State, and has included all standards from the cheap grader 

temporary section t,o the highest paving, and specially designed 

large structures. The details of this work is set out in the tabula­

tions included herewith, '' Tabulation of Contracts awarded and 

constructed 1922-1924' ' and "Constnrntion by State Forces 1923 

and 1924." 



F.A. 
No. 

22 
22 
23-A 
25-B 
36-B 
40-Reo. 
40-Reo. 
42 
43 
55-1 
56 
60 
61 
61 
61 
62 
62 
62 
62 
63 
64-A 
65 
06 
67 
GS-A 
70 
71 
72-A 
75 
76 
76 
Non 
Non 
Non 
Non 
Non 
Non 
Non 
Non 
Non 

TABULATION OF CONTRACTS AWARDED AND CONSTRUCTED 
1923 - 1924 

Name of Project Section Type Contrnctor 
Construction 

Started 

Winslow-Coconino Co. Line (Grad.) ... T . 18'-B. 24' G. Surf... ..................................... Ta nn~r & Turley ............................. . 7- 8-24 
Winslow-Coconino Co. Line (Surf.) . .................................................................................... Rogers & Larson ............................. . 
Florence-Superior ........... ................. T. 20'-B. 24' G. Surf.. ......................................... R. H. Martin ................................... . 
Tucson-Nogales Bridge ... ... ..... . ... T. 18'- B. 24' Cone. Brgs. Surf. Apprs ......... .... Lown & Woods ............................... . 
Prescott-Jerome (Underpass) ............................................... G. Surf._ ........................................ Coleman & Day ............................... . 
Holbrook-Winslow (Grading). ........... .. T . 18'-B. 24' G . Surface ............ ............. ............. T a.nner & Turley ............................. . 
Holbrook-Winslow (St. Joe Bridge) .................................... Cone. Br ........................................ L. C. Lashmet ........ ......................... . 
Holbrook-St. Johns ................................ T. 18'-B. 24' G. Surf.. ......................................... Frost & Winsor ............................... . 

10-24-24 
4-15-24 

11- 5-23 
11- 4-24 

7- 8-24 
10- 4-24 
10-16-22 

Geronimo-Solomonville .......................... T. 18'-B. 30' Concrete ................ ...................... .. Lee Moor Cont. Co ........................ . 12-12-22 
Yuma-Phoenb: .................................. ...... T. 16'-B. 24' G. Surf ............. .............................. Kisselburg & Schmidt .................... . 
Phoenix-Yuma ................................. ....... T. 16'-B. 24' G. Surf ........................................... S. B. Shumway ....... ..................... . 

i~·efio~~A~trwg:k'm:.;:;c&· s;;~i:Y:·:.::l. 1i:=i: ~r g: ~~t-x.·.·.·.·:::::::::::::::::::::::::::::·.:-.¥.drl.1s1~~~;
1?::::::::::::::::::::::::::: 

11-27-22 
10-12-22 

1- 3-23 
10-12-22 

Prescott-Ash Fork (Bridge) ............ ..................................... .B. & C ..... ...................................... H . J. Mann ........................... . 
Prescott-Ash Fork (Bridge) .................................................. D.·-·················································L. C. Lashmet ................................. . 

9-26-22 
10"-16-22 

Prescott-Ash Fork (Structures) ............ T . 18'-B. 24' G. Surf. l.. .................................... Daniels & Kennedy ......................... . 
Prescott-Ash Fork (Structures) ............ T. 18'-B. 24' G . Surf. 2 .................................... L. C. Lashmet ...... ... . .............. . 
Prescott-Ash Fork (Bridge) .................. T. 18'-B. 24' G. Surf. 3.... ..... . .. ................ .... Monarch Eng. Company. 
Prescott-Ash Fork (Bridge) .................. T. 18'- B. 24' G. Surf. 4 ...................................... L . C . Lashmet ...................... . 

6- 4-23 
3-15-23 
3-17-23 
1-15-23 

Geronimo-Solomonville .......................... T. 18'-B. 32' Asphalt 6" .................................... EI Paso Bitulithic Co ............. . 
Phoenix-Yuma ........................................ T . 18'-B. 24' G. Surf... ........................................ Cashion & Caldwell .................. ..... . 

6-13-23 
8-20-23 

Mesa-Superior ...... ........................... ....... T. 16'x6"-B. 24' Asphalt ....... ................................... Phoenix-Tempe Stone Co .............. . 
Tucson-Nogales Bridi,c .......................... T . 18'-ll. 24' Cone. Brgs. G. Surf. Apprs ......... Shumway Const . Company ........... . 
Geronimo-Solomonvillc .......................... T . 18'-B. 32' Concrete (6"x9") .... . ....... El Paso Bitulithic Co ...................... . 

8- 6-23 
10-27-23 
2-7 -24 

it.!e:Jrc~:~::~1.0:::·.:::::::::::::::::::::::¥: i~:=i ~6; g~!i~ri:;;:·:::::::::::::::::::::::::·:::::::::::t1"ee~\<I:~1~o!t~Cci~pa~y:::::.': ...... . 10-13-23 
7-25-23 

Conetruction 
Completed 

9-18-24 

5-17-24 
6-25-24 

9-18-24 

1- 8-24 
5-31-23 
S-30-23 
7-11-23 
1-31-24 

12-31-23 
4- 2·23 
3- 2-23 

12-31-23 
10-30-23 
11- 5-23 
7-12-23 

4-30-24 
4-12-24 
3-29-24 

,,-17-24 
2-20-24 

Phoenix-Yuma ........................................ T. 18'-B. 32' Conerete ...... .................................. Paeific Const. Company .... ............. . 5-19-24 ······--···-·········-···· 
Preseott-Phoenix .. ............................ ...... T. 18'-B. 24' G. Surf.. ......................................... Phoenix-Tempe Stone Co .............. . 
Tucson-Nogales Br ... ·-···························T . 18'-B. 24' Cone. Brgs. G. Surf. Apprs ......... Shumway Construct. Company ... . 
Phoenix-Wickenburg (Gradini,.) .... .. .... T . 18'-B. 24' G. Surf... ........................................ L . C. Lashmet ........................... ..... . 

5-20-24 ·····-········ ·········· 
11-27-23 

2- 8-24 5-26-24 
Phoenix-Wickenburg (Surf .) .... .................................................................................. ........ : ......... A. A. Ray .................. ....................... . 
Allentown Bridge .............. ................ .. .................................. Steel Bridge ......................... ........ Midland Bridge Company ............ . . 
Apache Trail Bridges...................... .......... . .......... Cone. Bridges .............. ....... ......... L. C. Lashmet ................................. . 
Geronimo-Solomonville .......................... .. .......... .................... Grading .......................................... N . J. Skousen. .................................. . 

ii{!~ii\l~!.:.~t~~/~:::,;;):::))})t~~?t:::::J~1~:;;;:::)::~·i·~·:~:::i::)):.:.:::.:.~)~[¥Jii~:?~~z:2)))--: 
Tucson-Nop.ales Bridge ........ Apprs . .... T. 18'-B. 24' Cone. Bridges.......... .......... . .. Lown & Woods ...... ...... ................... . 
Pata.gonin. Bridge.......... ..................... ............... . ............... Steel Bridge..... ......... . .. I.own & Wood~·-··-··· ·····-··· ··············· 

10- 6-24 
1-17-23 7-11-23 
8-16-23 12-31-23 
1- 7-23 .5- 5-23 
7- 1-23 8-15-23 -
3-28-23 7- 2-23 
7- 1-24 10-20-24 
5-22-23 9-10-23 
7- 1-24 s -2:;..24 

11- 8-22 5-22-23 

P ercentage Amt. : 
Complete Contra 

100 $5,11: 
63 2,93( 

100 16,14: 
100 22, 78( 
30 2,3~ 
98 2,42! 
05 .';4( 

100 59 ,5n 
100 91,741 
100 175,591 
100 54,.56, 
100 58, 17< 
100 20,90:: 
100 19 ,65t 
100 12,84'i 
100 14,05E 
100 24, 75( 
100 20,976 
100 28,63E 
94 180,555 

100 64,804 
100 131,296 
100 12,285 

7G 80 ,271 
100 39,674 
100 111,081 

70 118,910 
75 112,142 
47 6,920 

100 28,513 
30 2,870 

100 11,675 
100 10,736 
100 6,398 
100 5,999 
100 75,463 
100 48,359 
100 15,005 
100 3,358 
100 12,931 



F . A. 
No. 

55-2 
59 
61 
62 
69 
74 
77 
Non 
Non 
Non 
Non 
Non 
Non 
Non 

CONSTRUCTION BY ST ATE FORCES 
1923 - 1924 

Name of Project Section Type 

Yuma-Phoenix ............................................ ................................................... .......................... ............ T . 16'-B. 24' G. Surf .......... . 
Phoeni.'1:-Wickenburi,: ........................................................... ................ ................................................ T . 20'- B. 24' G. Surf... ....... . 
Prescott-Ash Fork (Part of Grading and Surf.) ....... .................. ........................... ........................ T. 18'- B. 22' 

i~~~c!t4~!r~r~.'.~~~t .. 
0
.~.?.~~a.i~: .. ~~a..~.~~L::::::.-.-.-.-.-.-.-.-.-.-.-. .-.-.-.-.-.-.-·.- ·.-.-.-.-...... .-.-.-.-.-.-.-.-.-.-.-.-:.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-:.·.-.-.-.-.-:J.- ~~;=~: ~!; 

G. Surf ..... .. .. . 
G. Surf .... ...... . 
G. Surf... ....... . 

Winslow-F lagstaff .......... ................................................................................................................... T . 18'- B. 24' 
Solomonville-Duncan....... ................... ..................... . ............................................................... T. 18'-B. 24' 

G . Surf... ...... . 
G . Surf .......... . 

Chandler-Casa Grande. ... ................................... ................................ ............. ............ 24' Graded. .......... . 
Douglas-Safford..... .......... ....................... ................................................... . ............. 20' 
Hillside-Kingman....... .................................. ......................................................... 18' 

~~~~~s,;1;A;.1gB~lct~·c;;:::·:::::::::·:::::::::::::::::::::::::::::::::::::::::: ....... :::::::::::::::::::::·:::::::::::::::::·::::::::::::::::: ......... ........ ~~: .. 
Globe-Roosevelt............................................ ................................................................... ..................... 20' 

Graded ..... .... . 
Graded ........... . 
Graded ........... . 
Steel Bridge .. 
Graded ........... . 

Nada-Beardsley.................................................................................................................................... 24' Graded ........... . 

Construction Construction Percentage Cos, 
Started Completed Complet e D e 

4-15-24 
11- 2-22 
9- 4--22 

12-27-22 
11- 7-23 
8-19-24 
5-13-24 

10-1-5-22 
4--5-24 

8-12-24 
8-20-24 

11-15-24 
7-14--23 
4-1 -24 

7-29-24 
1-31-24 
9-15-23 
2-12-24 

12-14--24 

10-31-24 
11- 8-24 

100 
100 
100 
100 
99 
50 
75 
55 
96 

100 
75 
25 

100 
100 

$23,l' 
375,4 
149,0' 
276 , 5' 
183 , 1 

71 ,9 
102,2 
44,2 
82,4 
41,6 
22,4 
9,6 

67,8 
9,E 
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Construction By Contract 

It is the principle of the Highway Department to contract the 
major portion of its construction work, particularly on Federal Aid 
projects. These contracts are prepared and advertised, and after 
their approval and award, are supervised by the engineering de­
partment. 

'rhe list of contractors was recently revised, by sending out q11es­
tionnaires to all contractors of record operating in this State or 
vicinity, to be filled out as to class and size of contract that they 
were capable of handling or in which they would be intierested. 
Upon the return of the questionnaires they were classified, and when 
a project is ready for submission foi: bids, notice is sent to all con­
tractors interested in that class of contract. In addition to this ad­
':ertisements are run in the periodicals that will be most advan­
tageous as an advertising medium for the particular project. The 
~ending of the notices is the surest medium of reaching the contrac­
tors, . and reduces the necessity of extensive advertising. The ad­
vertising in the periodicals assures the possible 'unlisted contractor 
nf the chance of subniitting a bid. 

Advantag·es and Disadvantages 

Contracting. the com,truction work has its advantages and disad­
vantages. ·when a contractor wit,h sufficient experience, equjp­
ment and capital is the successful bidder, the result is usually good 
work performed in a good, workmanlike and agreeable manner, 
whether or not his efforts produce a profit. Contracting is a haz­
ardous business and occasionally the best contractors underestimate 
the work, or through some unforeseen contingency lose rather than 
profit by their contracts. 

It is often the case, however, that, the low bidder does not have 
all of the requirements of a contractor, but by some means obtains 
a surety bond from a reputable bonding company and is awarded 
the contract. 'rhis class of contracts usually result in more expen­
sive engineering and inspection to the State, disagreeable relations, 
poor workmanship, mainly through the inability of the contractor 
to do good work or his antipithy to the work clue to his losses, arnl 
frequently results in the ejection of such contractor or his giving 
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up the contract. In either event the work must be then carried on 
by the bonding company. While it is true a surety company is 
bonding the contractor, such actions can not help but reflect m 
higher cost to the State in addition to the delays occasioned. 

Surety Companies 

.All instruction to bidders and the basis of award of the contracts 
is that t]ie contract may be awarded to the lowest responsible bid­
der. 'When a contractor presents a low bid the question of his re­
i;ponsibility arises. Before a Surety Bond Company will under­
write a contractor, it is supposed to investigate thoroughly his -abil­
ity to perform the contract, his equipment and his bank account. 
Therefore when t,he contractor produces such a bond 
from a reputable bonding company, the State is placed in 
rather a difficult position as to rejection of the contract)or on the 
grounds of irresponsibility. Evidently the bonding companies are 
not rigid enough in their investigation of the contractors, which is 
probably often due to the anxiety of the bond agent to get hi's per 
cent of the bond premium. This has resulted in several material 
losses to the bonding companies in this State, and has also cost the 
State money, delays and disagreeable dealings with some of the 
('.On tractors. 

If the surety bonding companies do not become more rigid in their 
investigation of the contractor before issuing· a bond covering his 
contract, for their own protection and that of the State, it is evi­
dent, from the numerous contracts of this class that the "State has 
had in f:he past two years and in other years, that the surety bonds 
will necessarily be eliminated and the State will be forced to pro­
vide its own means of determining the responsibility of the prospec­
t 1ve contractor, and other means of bonding. 

The bond premium of one and one-half per cent of the total cost 
of the work is sufficiently high to permit of a very thorough inves­
tigation on the part of the snrety bond companies, and which is in­
directly paid to them by the State through the contractor. It is not 
believed, however, that the premium charged is sufficiently high to 
continue to withstand the losses they havP, experienced in this State, 
and it is hoped t,hat they will take the necessary precautions, at 
least for their own protection to remember this situation. 
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Attitude Towa.rd Contractors 

It is not the in~ention nor desire of the Highway Department to 
l,reak the contractors. On the contrary it is desired that a. contrac­
tor earn a fair profit. A contractor that is making a profit1 is usual­
ly satisfied. His mind is on the prosecution of his contract in a 
workmanlike mann er and he is gradually building a more efficient 
organization. This is sure to reflect in a saving to the Stlate in en­
gineering· and inspection, and in the early use of the project. Very 
likely it will reflect in a lower bid to the State on the next contract, 
or at least it will have created or strengthened a contractor to i11-
snre more keen competit,ion in futur e bids. 

PRESCOTT-JEROME HIGH\VA Y 

R . R . UNDERPASS UNDER CONSTRUCTION 
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HIGHWAY DISTRICT NO. 1 
B. M. ATWOOD, District Engineer 

APACHE COUNTY 

Ada.mana-Lupton Hig·hway 

Since January 1, 1923, the Adamana-Lupton Highway has beeu 
built from a point near Navajo, west to the Navajo-Apache County 
line, a distance of 27 miles. Team work was carried on between 
Houck and Sanders, a distance of eight nules, in completing filh; 
started prior to January 1, 1923. Twelve 24 inch C. lVI. P. culverts 
and nine 36 inch culverts were placed at various points where most. 
needed. 

While the road is not built up to the present Bureau standard, 
being mostly a grader section with few drainage structures placed, 
it has supplied a much needed want, a connection from Holbrook to 
Gallup, N. Th'L 

Cont,racts had been let on January 1, 1923 for bridges at .Allen­
town and Sanders over t~e Puerco R.iver, and a bridge at Lupton 
over the Lupton Arroya. No Federal Aid had been aske,l for 
these structures, though on the Seven P er Cent System. 

The Allentown Bridg·e 

'rhe Allentown Bridge is 162 feet long, consisting· of a 130 foot 
riveted steel truss, resting on two reinforced concrete piers with 
a 90 foot clear span and a 20 foot cantilever on each encl, and with 
a wooden deck, extending 16 additional feet, forming the appr-oach , 
the outer end of which rests on a concrete mud sill. The north pier 
/tests on solid rock and the south pier on pile foundation, consisting 
of 17 piling with 16 foot penetration, w itl1 th e cut off seven feet be­
low the stream bed. Work was started on this bridge January 17, 
1923 and the bridge was completed July 11, 1923. 

The Sanders Bridge 

,Vork on the Sanders Bridge was started lVlay 19, 1923 a.ml was 
completed September 11, 1923. The bridge is 190 feet long and con­
sists of two 75 foot spans and t.wo 20 foot spans. The 75 foot :1pans 
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are ri,;etecl steel trusses with a wooden deck. The 20 foot ;;pans 
are of timber and form the approaches, being a continuation of the 
bridge deck. The north encl of the approach rests on a concrete 
mud sill and the south · encl on four piling, bent. The steel spans 
nre supported by concrete piers with spread footings in sand- clay 
formation. 

The Lupton Bridge 

vVork on the Lupton Bridge was begun July 6, 1923 and wa;, com­
pleted August 15, 1923. The bridge is designed on a skew of 5!l 
degrees, 20 minutes, and consists of a 60 foot riveted steel trus~ 
span, with a wooden deck and 20 footi wooden approaches. The 
east support of the steel structure is a concrete pier. The west 
support is a concrete abutment with wing walls, both with solid 
rock foundation. The east encl of the approach span rests on a mud 
sill. 

St. Johns-Spring·erville Highway 

Federal Aid Project No. 60 

vVork on this projec~, which is 11.5 miles long, with a standard 
24 foot roadway and gravel surface and standard structures. was 
begun January 2, 1923 and completed November 20, 1923. Con­
siderable difficulty was experienced in obtaining a finished grading 
job on account of inexperienced contractors, but the contractors 
cooperated with the St,ate engineers and a very creditable se.etion 
resulted. 

St. J ohns-Springerville Highway 

Federal Aid Project No. 68A 

Construction was started on this project September 15, 192a and 
it was completed May 17, 1924. The section is 8.41 miles long, is 
a standard 24 foot roadway, with standard st1ructures, 4.5 miles 
gravel surface and 3.91 miles cinder surface. D{ie to the extremely 
dry weather, the cinder surface is compacting very slowly, but 
numerous inspections indicate that winter snows and raim, will 
bring about compaction satisfactorily. 
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At present, that portion of the rond-about 12 feet in the center 
-which carries most of the traffic, has set up to within about one 
inch of the surface. 'l'his compaction from the bottom upwards 
would indicate a better wearing surface than if the cinder had a 
greater percentage of binder and was crusted over before the bot­
tom was well compacted. 

COCONINO COUNTY 

Winslow-Canyon Diablo Highway 

Federal Aid Project No. 74 

Work on the Winslow-Canyon Diablo Highway, 20.35 miles long, 
was begun by State forces August 20, 1924, and November 20, 1924 
was 46 per cent complete for grading and structures. No contract 
has yet been let for surfacing. The road, it is contemplat,ed, wi1L 
be surfaced for the first 3.5 miles as soon as possible, for near Sta­
tion No. 170 the old County road, still in public use, crosse'l the 
railway, and near Station No. 175 the Leu pp Indian School has a 
road coming in from the north which gives the only conuecti.on 
possible with the city of '.v\Tinslow during wet weather. 

From Station No 175 west there is no traffic now, except for an 
occasional cowman and those going and coming from the construc­
tion camp. Ali other surfacing, it is contemplated , will be done be­
fore the road is opened to public traffic. 'rhe construction of grade 
11ncl structures should be completed by the early summer of 1925. 

MOHAVE COUNTY 

Topock-Kingman- Highway 

Federal Aid Project No. 54, Cancelled 

vVork on this project was started by the State forces several 
days prior to January 1, 1923, and the grading on the project, 
which is 4.2 miles in length , had been completed when it was 
learned that the work was being carried out from the wrong l)lans 
11ncl t1here was only a 20 foot roadway. The Bureau of Publir 
Roads asked that this be widened to 24 feet, but when this was ac­
complished it was discovered that the wrong plans still were being 
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used, as a bridge was designated for a dry wash where a clip had 
been placed. 

The bureau had not been advised when work had begun and r e­
fused aid on the snbgrade. It was decided that it would be cheap­
er for the St,ate to complete the work at its own expense than to 
change the plans again, and, therefore, cancellation of the agrer­
ment was asked. Work was halted on this project February ] 5, 
1923, prior to completion. The maintenance crew, howeve1·, has 
placed a retaining wall in the dip and has surfaced more than two 
miles, which virtually completes those portions of tp.e road most 
needed. 

Due to the double tracking of the Santa Fe railroad east of King­
man, a part of the State Highway was destroyed. Therefore, the 
Santa Fe, the County and the St,ate joined in building a n ew 
standard road from the city limits· of Kingman to a point about 
two miles east of the city. This work was carried out by the 
County forces and has the advantage of shor~ening the line and 
eliminating a railroad crossing. 

Topock-Kingman Highway 
Federal Aid Projec;t No. 39 

vVork w as started on this section February 1, 1924 and completetl 
l\f arch 23, 1924. 'l'he first half mile of the road east of Topock 
was held up pending a decision on the underpass, as plans had been 
approved for a surface crossing. As the crossing was near the rail­
way bridge where all trains have an eig·h~ hour slow-order and as 
grade separation would have been very expensive, due to the four 
tracks, i t was d ecided to complete the project according 1:t, the 
orig·inal estimate. .A new location was made reducing the cnrva 
ture and easiug th e grade going· up hill. 

NAVAJO COUNTY 

Winslow Streets 
Federal Aid Project No, 20 

In the City of ,Vinslow, .95 miles of hitulithic pavement on a fom 
inch bituminous base was compl eted January 5, ] 923. 
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Holbrook-Winslow Highway 
Federal Aid Project No. 40 

Construction work on this project, 32.23 miles in length was be­
gun June 20, 1922 and completed April 1, 1923. It is a 24 foot 
:;:tandard roadway with standard small structures. The surface is 
of local material, very dissimilar, but classed as gravel. As the 
alignment was virtually that of the old road, the old bridges, the 
LaRue, 'ranner, St. Joe, lVIanilla , Cottonwood and Little Colorado, 
were left in ~lace and used. 

In September 1924 the first fom of tJiese bridges and the ape 
proach to the Little Colorado bridge was carried away. The La Rue 
bridge was rebuilt and the Tanner aµd lYianilla bridges were tem­
porarily repaired. The Little Colorado bridge was repaired and pro­
tection work put in. Federal Aid Project, No. 40 was reopened so 
as to change the location of the St. Joe bridge· and to ask for Federal 
Aid for the construction of bridges and approaches. 

St. Joe Bridge and Approaches 
Federal Aid Project No. 40, Reopened 

. -Y~r ork was beglin on this structure September 20, 1924, and the 
approaches, which are one-half mile in length have been completed 
and surfaced. The bridge is now five per cent complete and should 
be completed by February 1925. 

Holbrook-St. Johns Highway 
Federal Aid Project No. 42 

Work was begun on this section, 10.6 miles long, on October 16, 
J 922 and completed January 5, 1924. It is a standard 24 foot road­
way, with standard structui·es, and full surfaced with gTavel from 
the bad la11ds on the edge of the Petrified Forest. It has excellent 
bjnder aml is making a good surface. The contractors did not 
have the equipment necessary to handle the work properly ancl th e 
time was considerably in excess of the contract allowance. 

Winslow-Coconino County Line 
Federal Aid Project No. 22 

'l'he grading and structures contractor began work on this pro­
ject, 2.72 miles long, June 28, 1924 and completed his work Septem-
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ber 19, 1924. 'rhe surfacing contractor began work October 24, 
]924 and November 27, 1924, the surfacing was 47 per cent com­
piete. The work should be completed by January 1, 1924. 

This road is a standard 24 foot roadway with standard structures, 
a '' Class A.'' ford and is surfaced with gTavel and sand and with 
lime and alumina binder. The cementatiou is very high and 
should make an excellent wearing sul'face . 

YAVAPAI COUNTY 

· Prescott-Ash Fork Highway 

Federal Aid Projects Nos. 61, 62, 36 and 36B 

Grading on this section which is 22.2 miles in length, was virtual­
ly completed in January 1923. In February 1923, the State slU'fac­
ing crew moved on to the job and the highway was surfaced for its 
entire length, except for a few stations which the Bureau of Pub­
lic Roads engineers thought self-surface. Maintenance crews 
have surfaced virtually all omitted sections since, however, as the? 
were found to cut up badly when wet. The following bridges were 
finished in March 1923 : 

,Villow Creek briclge-Lutin arch, 100 foot clear span, 110 feet 
total length. 

Verde River bridge-Reinforced concrete arch, common design, 
100 foot clear span, 125 feeti total length. 

Chino Wash bridge-Six: 32 foot spans with standard girders ·and 
abutments. 

Coyote Wash bridge-Three 16 foot spans, standard reinforced 
slab, r einforced abutments and piers. 

The small structures and especially the clips, are open to con­
siderable criticism as to the location and design. Some of them 
were changed but others could not be remedied due to the fact that 
they had already been placed. The Chino Wash bridge is open to 
criticism as to location and design. 

Federal Aid Project No. 62 

'l'he contract was awarded and grading was begun on this project 
in December 1923 and the job was completed .March 10, 1924. The 
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entire length, 23.8 miles, is surfaced, 15 miles with volcanic cinder 
and 8.5 miles with gravel. F'ederal Aid Project No. 62 is unlike 
Pederal Aid Project No. 61. While the yardage on Federal Aid 
Project No. 62 was not great, the construction was expensive clue to 
light cuts and fills in a mass of Malpai boulders. On Federal .Aid 
Project No. 61 considerable mileage was done by grader section. 

Hell Canyon Bridge 

Hell Canyon bridge is 230. feet long and consists of three 50 foot 
i;,pans and two 40 foot spans. It is a reinforced concrete two- gir­
der deck bridge, with concrete piers and no abutments. 

Little }Jell Canyon Bridge 

The Little Hell Canyon bridge is a rivet,ed steel truss with a re­
inforced concrete deck. It consists of two spans, approximately 
81 feeij long·, each resting on a concrete pier and gravity abutments. 
'l'he bridge is on a 3.33 per cent grade. 

Johnson Creek Bridge 

The Johnson Creek bridge is 60 feet in length, with three 20 foot 
spans of standard slab design. 

Prairie Bridge 

The Prairie bridge is 20 feet in length, with one 20 foot span 
of standard slab design. 

The plans on Federal Aid Projects Numbers 61 and 62 seem to 
have been hurriedly prepared, without clue consideration having 
been given to drainage and bridge sites. Some dips also should 
have been eliminated, fills raised and small bridges or boxes sub­
stituted. .Alignment and grade could have been improved by a 
closer study of these features before entering into the contract. 

While some of the changes asked for were granted, others failed 
to receive appro-val on account of the progress of the work. Four 
contractors worked on this proj ect. The State forces were on the 
grade and surfac,ing work, with two contractors on bridges and ap­
proaches and one on small structures. 
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Federal Aid Project No. 36 

This project, 4.47 miles long·, was completed in January 1924. The 
surfacing used contained a very large percentag·e of oversize, and a 
C'onsiclerable excess in binder. Authority was given for its use but 
it was found to be unsatisfactory, and tperefore, in March 1924, an 
extra gang resmfaced the entire project, putting· on four inches of 
decomposed granite and lime. This was paid for from the 75 per 
cent portion of the State road tax fund. The alignment on t,his 
project is bad and the location poor. 

Federal Aid Project No. 36B 

The contract for the underpass was awanled October 14, 1924 
and work was started November 4, 1924. This work was 30 per cent 
complete November 30, 1924, and should be completed by January 
J 0, 1925, unless delayed by storms. 

Prescott-Jerome Highway 

Federal Aid Projects Numbers 19A and 19B 

During· 1923, the State forces surfaced 13,820 lineal feet of road­
way on Section A, 12 feet wide on the top and 18 feet on the base, 
and 6,636 lineal feet on Section B, 16 feet wide on top and 22 feet 
on the base. 

While this r oad, for the most part a grader section, had been 
finis~1ed some time prior to the assumption of office by the present 
administration , the surfacing had been omitted and was placed in 
order to obtain final approval from the Bureau of Public Roads. 

An underpass, which is to be placed in the middle of Section B, 
will complete the· project. 
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HIGHWAY DISTRICT NO. 2 
T. S. O'CONNELL, District Engineer 

MARICOPA COUNTY 

Phoenix-Yuma Highway 

Aztec-Stanwix Section, Federal Aid Project No. 55-2 

F. B. Jacobs, Resident Engineer 

Construction on the Aztec-Stanwix section of tlie Phoenix-Yuma 
Hig·hway, Federal Aid Project No. 55, Schedule 2, began April 15, 
1924, at Maricopa-Yuma County line, by State forces. 'rhe line 
was relocat.ed from Station 3075 to Station 3137-93.3,• eliminating 
four 8 degree and 10 .degree curves, and reducing tb,e l ength by 354 
feet, the grade line was raised .7 feet thi·oughout t h e Project. The 
upper ,vall on all fords was eliminated by A. W . 0. No. 2. All sand 
was obtained from a pit near the right-of-way one-half mile east of 
Aztec, and all water from the Southern Pacific Railway. Grading 
finished May 31, and surfacing July 15, 1924. 

Phoenix-Yuma Highway 

Stanwix to Piedra Section. Federal Aid Project No. 69 

F. B. Jacobs, Resident Engineer 

This project was constructed by State forces. Const.ruction 
started December 1, 1923. Dming the month of December progress 
was slow due to heavy rains. Throughout 40 per cent of the pro­
ject the surface of the right-of-way was covered with malpais boul­
ders-making it difficult to obtain borrow material. This section 
is 21.81 miles long. Surfacing began December 17, 1923. A. P. & 
H. shovel and traps were used to load surfacing. •Wagons were 
used to haul material in short haul and 10-ton caterpillar trains on 
the long haul. 

With the exception of the first five miles suitable surfaeing 
material was hard to find. Most of fihe pits h ad an overbul'Clen 
of from one to tJiree feet, then a thin layer of surfacing over mal­
pais boulders. This caused the cost of surfacing to be very ex­
pensive. In some instances the surfacing failed , clue to subgTacle 
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conditions, which made it n ecessary to increase the thickness of 
snrfacin g for 5 rniles, using a topping of gravel. 

An additional five inches of surfacing was approved by the Bm­
eau of Public Roads for a stretch of three miles just west of Stan­
wix. 'l'his surfacing was necessary due to poor subgracle material 
and also due to extreme dry weat1her. This surfacing was 60 per 
cent complete Novemb er 30, 1924. ·water for all pm·poses was 
obtained from the S. P. Railroad and shipped in tank cars. Saml 
for all structures was shipped from Yuma. 

Phoenix-Yuma Highway 

Piedra to Gila Bend Section. Federal Aid Project No. 56 

L. A. Hicks, Resident Engineer 

Geo. B. Shaffer, Resident Engineer 

'l'he contrnct was awarded Sept,ember 30, 1922 to S. B. Shum­
,rny for 14.94 miles of gravel surfaced road with concrete draiu-
1ige structures. Actual construction was started October 12, 1922. 
'l'he project was completed June 1, 1923. Th e entire contract was 
sub-let by lVIr. Shumway to Rober~ Mackay. One half of the pro­
ject was surfaced with material from local pits. 'l'he remainder 
was :surfaced with mate1·ial &hipped by railroad from a point 14 
miles east of Gila Beml. No unusual features were encountered 
during construction. 

Phoenix-Yuma Hig·hway 

Gila Bend tto Gillespie Dam Section. Federal Aid Project No. 53 

L. A. Hicks, Resident Engineer 

Geo. Shaffer, Resident Engineer 

Actual construction was started by State forces in April 1922, 
1mcl on January 1, 1923, there remained seven miles of surfacing, 
nncl about one-half mile of grading; also one small structure and 
several concrete headwalls on pipe culverts. Of ·the seven miles of 
surfacing, approximately 2½ miles of oversize gravel had 
been placed. · · This required a top course of granite to produce a 
:mtisfa ctory surface. This project is 23.45 miles in length. 
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Work continued on this project from January 1st, 1923, to Feb­
ruary 15, 1923, when a slrntdown was necessary on account of in~ 
sufficient funds. Work was· again started in April J.923, and the 
project was completed June 15, 1923. 

This project, which was located thL"ough a silt soil, proved veL"y 
expensive to operate tmcks on the hauling of smfacing material. 
'l'he side roads, used for hauling material, were very bad. Several 
pumps were set up along the adjoining canal and water was pumped 
on these roads, after which they were drngged. As the grading 
work was finished the stock used thereon were put on clump wag­
ons, and these used on short hauls. This change in the method of 
hauling the surfacing greatly reduced the cost. 

The oversize gravel used for surfacing the last eight miles of the 
project was found to be unsatisfactory for a wearing surface. This 
difficulty was overcome by placing a two inch layer of decomposed 
granite on top to serve as a wearing surface. 

Phoenix-Yuma Highway 

Gillespie Dam Apron Approach 

'l'his short stretch of road was built from the end of Feclcrnl Aid 
Project No. 53, to the end of the concrete apron just below the 
Gillespie Dam, and while it was constrncted primarily for a road, 
it further protects the Gillespie Canal from erosion due to the 
sluice gates on the east end of the Dam. On account of this pro­
tection the Gillespie Dam company ga ye the State Highway De­
partment $500 worth of reinforcing steel to assist in the cost of the 
work. 

Phoenix-Yuma Highway 

Gillespie Dam to Federal Aid Project No, 64NA 

Due to the fact that a final bridge site had not been established 
across the Gila River at Gillespie Dam, F ederal Aid Project No. 64. 
was divided into two sections. Project, No. 64A was completed to 
Yvithin 1.3 miles of the River and a ~emporary road built con­
necting this road with the crossing. About a -mile of this tempor­
ary road was built by State forces prior to January 1, 1923, and the 
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remainder 0.3 mile by Cashion-Caldwell Construction Company, in 
conjunction with their contra ct for building F ederal Aid Project 
No . 64-.A. 

Phoenix-Yuma Highway 
Gillespie Dam-Hassayampa Section 

Federai'Aid Project No, 64-A 
H. N. Neighbours, Resident Engineer 

January 1, 1923, Sta te forces started construction work on t he 
mesa just west of th e Fiassayampa. River. Construction was con­
centrated on the two miles just, west of Hassayampa, pending ap­
proval of tlrn Project by the Bureau of Public Roads. 'l'his project. 
comprises 9.9 miles. 

A n ew location of th e west end of the projec t was fomicl n eces­
sary, to avoid right-of-way and construction difficulties. This 
delayed approval by th e Bmeau, and clue to ~he loss of F ederal Aid, 
the State forces were laid off on F ebruary 15, 1923. 

During this time the construction forces had rough graded ap­
proximately 2.2 miles of road, all of which was rather difficult, 
though light, cons9-·uction. 'l'he location and right-of-way diffi­
culties were overcome, 1md on August 20, 1923, Cashion-Caldwell 
Construction Company started work on the proj ect. It completefl 
the project on April 4th, 1924. 

A. state construction camp was also established near the Gillespie 
'Dam encl of the project in D ecember , 1922. This camp was com­
bined, January 20, 1923, with the camp just. west of Hassayampa. 
On li'eln·uary 15, both camps were shut clown. Very little construc­
tion was accomplished by this camp on the west encl of the proj ect. 

The only unmmal feature about this construction was a two­
comse surfacing. This surfacing consisted of a 4 inch base course 
of gravel, with a maximum size of 2½ inch stone, overlaid by 2'/4. 
inch course of. gTavel, with a maximum size of 1 ¼1 inch st,on e. This 
type of surfacing- has not pnwen very satisfactory . 

Arlington Bridg·e 
M. H. Hasler, Inspector 

'l'he contract was awarded to .A. , V. Daniel, March 4, 1922, to 
er ect two 90-foot steel spans, ,vith concrete floor, and to connr.et 
the old wood en appron ch on th e wes t encl to th e n ew work. 
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On January 1, 1923, the construction work w,1s being done by 
State forc·es , under an agreement with the United States Fidelity 
and Guarantee Company, the underwriters of t,!ie bond furnished 
by Mr. Daniel. On January 10, these forces were laid off, pending 
the arrival of a few pieces of structural steel for use in one of the 
steel spans. 'l'his steel had been delayed in shipment. 

When the steel arrived, lVIr. Daniel agreed to finish vhe work 
at his own expense, and was permitted to do so by both the State 
Highway Department, and the bonding company. Final cons trnc­
tion was complete a bout March lst., 1923. 

Phoenix-Yuma Highway 
Hassayampa- Buckeye Section 

Construction, by State forces, started early in November, 1922. 
Forces _ were taken off about F ebruary 15, 1923. From November 
1922, until January 1, 1923, about four miles of old county road was 
regraded. From January 1, 1923, until F ebmary 15, ] !J2B, the re­
niaining· five miles was regraded. 

Phoenix-Wickenburg· Highway 
Nada-Beardsley Section 

Roy White, Resident Engineer 
This section is part of the Phoenix-"\Vickeu burg Highwa,r, fonr­

teen miles in length, between end of the pavement north of Peoria 
and Nada.burg. Grading on this section J:iy State forces, first build­
ing a gTader r oad, which later wa_s rebuilt as a standard road, 24 
feet wide, with permanent waterways, in order to obtain Federal 
Aid on the s1frfacing and concrete work. All fords on this section 
will be paved. 

Phoenix-Wickenburg Hig·hway 
Nada-Hot Spring·s Junction Section 

Federal Aid Project No. 76 
Roy White, Resident Eng'ineer 

This section com;prises a part of the Phoenix-V{jckenbmg High­
way, seven miles in length. 'l'he contract for g-rading and drainage 
structures · 1et to L. C. Lashment. Construction was started Feb-
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uary 8, 1924, and finished May 26, 1924. This was first accepted as 
a self-slU'facing project, but after a few months' use it was thought 
advisable to surface four and one-half miles of it. The contract 
for this surfacing was let to A. A. Ray on August 20, 1924; work 
was started October 8, 1924, and is now about 45 per cent com­
plete. An umlerground or overhead crossing of tbe Santa Fe 
tracks at Hot Springs Junction is contemplated. 

Wickenburg-Hot Springs Junction Highway 
Federal Aid Project No. 59 

N. G. Hill, Resident Eng'ineer 
F. B. Jacobs, Resident Engineer 

Work was started on this project, 10.6 miles in length by State 
forces on November 22, 1922, and completed ]VJ:arch 15, 1924. The 
location of this project cuts off 8 miles from the old road and para­
llels the Hassayampa for eight miles. :B,our miles of the location 
is t.hroug·h solid rock, with side hill cuts up to 72 feet. Prior to 
January 1, 1923, two construction camps had been organized, one 
near Hot Springs Junction, and one near the Garden of Allah. Both 
camps were equipped for grading only, and had barely begun work 
by January 1, 1923. 

Material, such as lumlJer, eement and reinforcing steel, _ had not 
1.Jeen ordered early enough to permit the starting of the concr ete 
work before the middle of February. This delay seriously affect­
ed the efficiency of the grading work. Many line, grade and 
drainage changes we1·e necessary during construction. Also the 
Bureau of Public Ronds had not approved the project prior to the 
starting of actual construction, and dicl not approve it until Feb-
1·uary, 1923. Approximately 3,000 feet of heavy grading had been 
completed by this time. This wns not included in Federal partici­
pation, clue to the fact that this work was done prior to Federal ap­
proval. 

Many changes in the method of constnrntion were made, such as 
1tsing lighter, more portable air compressors in place of heavier hot 
head compressors. Only one of these hot head compressors was 
used after January 1, 1923. This was set up in a place where con­
siderable heavy work was to be clone, and was not moved again. 
Fresnos were used as much as possible, even in solid rock. 
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Sand and gravel for concrete work was trapped. Concrete work 
was rushed in order 1:o get ahead of grading operations. An aver­
age of 175 men and 125 head of stock was employed after January 
1, 1923, and good progress ,vas made. 

Protection Jetty 

During the latter part of 1923 the Hassayampa River changed its 
low water course from the right to the left bank, causing the next 
flood head to strike almost at right angles to the center line of the 
highway, Letween Station 204 and Station 208 where it crosses the 
mouth of a canyon. At the time of this rise deep scouring took 
,place, which caused half of the road way for a distance of about 
·200 feet to cave into the river. Beel rock at this point was later 
found to be 29 feet below stream bed, which depth was apparently 
the cause of the failure. 'l.'he washout was backfilled with rock 
graded from No. 1000 to gravel, and reinforced additional width. 

A 210 foot rock filled timber pile jetty was placed about 500 feet 
upstream from the washout, and in a position to deflect the current 
to the right and past the washed out area. '1.10 date there has not 
been sufficient rise in rise to prove the success of the jetty. 

WHITE SPAR-CONGRESS JUNCTION HIGHWAY 

Federal Aid Project No. 72. 

F. N. Grant, Resident Engineer 

Section A of the link of the Prescott-Phoenix highway connects 
with the Prescott-White Spar forest highway, now under course of 
construction by the Federal Government at the forest boundary, 
about 15.5 miles south of Prescott. From there it1 runs southwest 
for 18.8 miles to th~ top of Yarnell lVIountain, at which point Sec­
tion B begins. 

Section B, on which construction work will probably begin not 
later than February 1925, will drop off the mountain and run into 
Congress Junction, a distance of nine miles, where it will connect 
with the vVickenburg highway. It should be completed by n ext 
fall, at which time the forest road out of Prescott should b e com­
pleted. 

The completion of these two sections will open to traffic an excel-
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lent all-the-year-round highway from Phoenix to Prescott, elimin­
ating the steep Copper Basin hill, and shortening the distance over 
the present route by approximately 20 miles. 

'l'he distance from Phoenix to Prescott by this route will be 115.5 
miles, with a maximum grade of six per cent. Due to the fact that 
it g·ocs through a low pass south of Prescott and is almost entirely 
on south slopes, it sh ould n ever be closed by snow. 

Contract on Section A 

'l'he contract on Section A ,vas awarded to the Phoenix-Tempe 
Stone co~1pany early in May l!J24. Constrnction was begun May 
20, to be completed by December 31, 1924. 'l'he Phoenix-Tempe 
8tone company sub-let the entire contract to three sub-contractors, 
-the grading and surfacing of. the first 11 miles to one, the last 
7.8 miles to another and all strncture work to the third. One of 
these subcontractors sub-let; the surfacing on 7.3 miles, but this 
sub-contractor r elinquished his contract December 1. 

The work comprises the grading of a 24 foot subg-rade, con­
struction of draina ge structures, cattle guards and guard fences , 
t he snrfacing of 14.3 miles with disint.~grated granite, 18 feet wide, 
of six in ch thickness, tapered off three feet on each side. 

Grading 

The grading·, totaling 33,000 cubic yards of excavation and 
112,000 cubic yards of bonow, was in granite sand-clay, disinte­
grated granite, malapais rock and adobe, and granite rock. .. Approx­
imately 1.5 miles was rock work that was drilled with compressors 
and the r emainder was ploughed. 

'l'he grading was 98 p er cent complete December 10, and should 
be complet ed by December 31, except where openings ar e to be 
left for several drain age structures. 

Surfacing 

'l'hc disin tcgrnted grnnit c surfa cing has been taken from six 
pits of var ying quality and is being done by _two sub-contractors. 
'l'hat part under way in Peeples Valley, or t he south end of the 
project, was 78 per cent complete Dcember 10, and should be com­
pleted by D ecember 31, except at the unfinished strncture open­
mgs. 
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The surfacing on the north end, comprising about 7.3 miles, was 
66 per cent complete November 30, at which time the sub-contrac­
tor gave up his contract. It is not likely that it will be completed 
before January 31, 1925. 

Structures 

'l'he drainage stru~tures consist of 49 corrugated metal pipe, 
22 concrete box culverts, seven gravel fords, one 16 foot bridg·e, 
one 40 foot bridge and one 160 foot bridge. 

All of the pipes were in place and headwalls built on all but fom 
December 10. Nine of the 22 box culverts, three of the seven fords, 
and the 40 foot bridge were completed by December 10. Five of 
the ten cattle guards were finished on that elate. 

Progress on the 160 foot bridg·e at Kirkland Cr eek and on the 
concret1e box culverts has been very unsatisfactory, due to poor 
and inadequate equipment and continual wran glin g and dissension 
on the part of the contractors. 

Work on the Kirkland Creek bridge was begun in June, but to 
December 10 only 10 of the 14 steel cylinders for foundations had 
been sunk to bed rock, there being fom for each abutment and two 
for one of the piers. 

Both abutments are built up to bridge seat and false work and 
form,s for two 40 foot spans of superstructure have been built. At 
this point1 work was suspended pending an agreement as to pay­
ment for sinbng cylinders extra depth to bed rock. 

Although more than 60 per cent of the small strnctm·es are i.JJ 
the P eeples ·v:alley or south end, concrete work was not begtw 
until late in October, and wit,h the present force and equipment i t 
can h ardly be completed befor e March 1925. 

This slow progress in structures has delayed completion of sub­
grade and surfacing, which can not be finished un t il all structmes 
have been completed. 

Apache Trail 

Mormon Flats Project 

In the vicinity of Mormon Flats between Mile posts 28 and 31, 
construction forces were engaged, January 1, 1923, in building· a 
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new road above the water line of the proposed lVIonnon Flats Dam, 
a structure to be constructed by the Salt River Valley ,vater {!sers' 
Association. On investigation of the records pertaining to the tak­
ing over · as a State Hig·h\vay that portion of the Apache Trail be­
tween the Apache Trail Junction with the Mesa-Superior Highway 
and Roosevelt, there was found a bona fide agreement between the 
State Highway Department and the vVater Users' Association to 
the effect that the water line of both the proposed Mormon Flats 
Dam and Horse Mesa reservoir sitrs. This new road was to be 
equal in width, grades and curvature to that of the old road. Since 
that agreement was entered into, and prior to January 1, 1923, the 
State Hjghway Departmen~ had widened the old road from 10 and 
J2 feet to 14 and 16 feet, ,vith more adequate drainage provision. 
Therefore, if the Water Users' were to construct a road equal to 
.the old road it would be much 'fioo narrow and would not co~form 
to the later improvement of the '!'rail. 

'l'his being the case, the Highway Department, instead of with­
clra wing the State forces from this new work, which the vVntcr 
Users' Association themselves agreed to build, attempted to enter 
into a further agreement, where the Water Users' would advance 
to the State an amount equal to the cost of such a road under their 
agreement, and the State Hig·hway Department would then go 
ahead and build a road that would conform to the other sections of 
the Apache 'l'rail. Unfortunately the proposal was not accepted 
and there being no other recourse, the State Highway Department 
was compelled to shut do;wn this construction work, which was 
done :B7 ebruary 1. However, approximately one-half mile of road 
had been constructed. 

In addition to this one-half mile of solid rock road construction 
on this new location, several places were widened at other points, 
and other finishing· work, besides two drainage culverts were placed 
after January 1st. So that the entire amount of work clone on tµ.e 
Apache Trail ,vould amount to more than one mile of continuous 
construction. 

After closing clown the work a watchman was placed in charge 
of the State camp and equipment. At a later date some of the 
materials, such as powder, etc. and a pa.rt of the equipment, ,vere 
transferred to other road work. The remainder of the camp be-
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ing held intact, pending the action of the "\Vater Users' Associa­
tion, -to go ahead and construct, either a narrow road, · or a part of 
the road equal to the present new width, after which the State can 
finish the work . 

. On Decernber 21, 1923, an agreement was entered into by the 
· State Highway Department, and the Salt River Valley Water 
Users' Association, to complete this fom miles of road, the State 
to pay the difference in cost between an 11-foot road and an 18-foot 
road. 'l'he Water Users' were to do the work. Two high wooden 
structures were to be built, one over the LeBarge vY ash and the 
other over Willow Creek. 

The work, with the exception of the Bridge over 'Willow Creek, 
was completed in October, 1923. The Highway Department decid­
ed to substitute a steel bridge over Willow Creek. This bridge 
~hould be completed by February 1925. 

Apache Trail Bridges 
'l'he five bridges constructed on theApache Trail were the last 

link in the reconstruction of the Trail between Mormon Flats and 
the proposed Horse lVIesa Dam. These bridges consist of two low 
truss steel spans, one 73 feet 6 inches and the other 55 feet 6 inches 
with concrete floors; one 60 foot steel low truss span with timber 
floor; a 32 foot steel I-Beam span; and a 9 foot bridge culvert con­
structed from elephant shelters. 

The contract for the erection of these bridges was awarded to 
the L. C. Lash~et Company July 28, 1923. The contract on two 
of the steel spans had been awarded December 2, 1922 to the Mis­
souri Yalley Bridge & Iron Company for the delivery of tlie com­
plete structural material F. 0. B. lVIesa, Arizona. The other steel 
span was diverted to lVIesa from another project, and the other 
structural material such as the 32 foot I-Beams, elephant shelters, 
and reinforcing steel was furnished from stock in the yard. 

Detours were provided by the contractor and traffic maintained 
at all times in these difficult locations, involving in some cases the 
construction of temporary trestles over the deep canyons and in one 
case the erection of the span under traffic-. 

'l'he work was carried out under the inspection of 1\IL H. Hasler 
and was completed and all structures opened to traffic on Decem­
ber 31, 1923. 
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MOHA VE COUNTY 

Hillside-Kingman Highway 

Non-Federal Aid Project 
Barksdale Hales, Resident Engineer 
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'l'he construction of this section of road was started uy State 
forces on August 1, 1924, and completed on December 14, 1924. 
The location can be roughly described as follows: 

Beginning at Station 1103-84, a point on the east bank of Burro 
Creek, at the end of the Old Bnno Creek road, and about 42 miles 
,vest of Hillside, it extends thence in a westerly direction 12.74 
miles i;o Station 431 a point at the end of an eight foot road about 
the ends of two third class roads and opens up a direct route from 
seven miles east of Big Sandy River. This construction connects 
the ends of two third class roads and opens up a direct route from 
Kingman via Big Sandy River, Buno Creek and Santa Maria River 
to Hillside. 

The road was built with a minimum width of 12 feet and a max-­
imum grade of 12 per cent. The elevation above sea level ranges 
froin 1880 feet to 3130 feet. The country traversed is very rough 
and practically uninhabited, but is highly mineralized and compar­
atively well watered. All excavation was done by teams and hand 
labor, and all drilling by a two hammer air compressor. Equip-• 
ment and supplies were hauled from Hillside by Liberty Trucks 
and water hauled by F. ,V. D. 'l'ank trucks. 

PINAL COUNTY 

Florence-Superior Hig·hway 
Federal Aid Project No. 23 

H. B. Wright, Resident Engineer 

Before the Bureau of Public Roads would accept this project, 
which was built prior to January 1, 19i3, it was necessary for the 
State to build several concrete fords and box culverts ancl to re­
place several concrete pipe with corrugated iron 1Jipe and concrete 
headwalls. It was also necessary to construct several storm ditches 
and to resurface approximately two miles of road. All this work 
was clone on Section A. 
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State forces were moved in on this project in December 1923, and 
completed the work by April 1, 1924. On section F, the Queen 
Creek Bridge was built without any abutment on the Florence end, 
the last span being placed on a pier. 'l'he Bureau required that 
protection wings be added to this pier. The contract was awarded 
to R. H. Martin. ·work started on this project in .April 1924, and 
was finished in May 1924. 

Mesa-Superior Hig-hway 

Resurfacing· from Apache Trail Junction 

To Federal Aid Project No. 7 

'l'he State forces on this project were engaged in re:mtfacing six 
miles of this section. On January 1, 1923, only three-fourths of a 
mile remained to be resurfaced. This was completed a bout Jan­
uary 20, 1923. 'rhe surfacing contained a large amount of .over­
size material, and was placed on the road without scarifying the 
uld road bed. Due to the lack of bond between the new surfacing 
and the old road, and also clue to the large amount of oversize, the 
resurfacing has proven very unsatisfactory. 

Chandler-Casa Grande Hig-hway 

J. R. Van Horn, Resident Eng'ineer 

Construction on the Chandler-Casa Grande Highway, A. F. E. 
569, was started May 5, 1924, by State forces. Project A. F. E. 
569 is from the Pinal County line to the Southern Boundary of the 
Gila. River Indian Reservation, or more particularly from Station 
281-36.6 to 1204-00: On June 30, the Project was 9 per cent com­
plete and November 30 was 29 per cent complete, with 5.86 miles 
of finished grade, Station 894 to 1204, and 1.3 miles of surfacing. 
The remainder of the finished grade is of decomposed granite and 
is self-surfacing. A greater part of the grading was done with 
caterpillar and blade and finished with small blade and fresnos. 
The cost of grading per mile was $1900. Cost of surfacing per 
mile was $5,548. 'l.'he average haul was 2.3 miles. A mixer of de­
composed granite and caliche was used for surfacing. Drainage 
is taken care of by dips and C. M. pipes. 
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There will be two bridges to be built; one across the San 'l'an 
Canal, and one across the Little Gila, which will also be used as a 
canal by the U. S. I. S. The Highway will cross the G.ila River on 
a concrete bridge of 25-50 foot spans, now under construction by 
the U. S. I. S. in conjunction with the Sacaton Diversion Dam. This 
bridge will probably be completed by June 30, 1925. A canal will 
run south from the Dam to the Little Gila, Station 894, paralleling 
the Highway. Dirt taken from the canal will be used in the Hig·h­
way grade. 

The present location of the highway crosses the Southern Pacific 
main line survey at Station 603, and follqws between it and the San 
Tan Canal to the Diversion Dam. There are numerous encroach­
ments on the railroad 's right-of-way, which will necessitate a relo­
cation and a probable shifting of the San Tan Canal for an approx­
imate length of 1500 feet. 

At present the road is under construction from the Pinal County 
line to Station 591. 

YUMA COUNTY 

Yum.a-Phoenix Highway 

Wellton to Aztec. Federal Aid Project No. 55-1 
H. M. Neighbours, Resident Engineer 

The contract was awarded to Kisselburg and Schmidt for 42.61 
miles of gravel surfaced road. Actual construction was started on 
November 27, 1922. The actual construction was completed 
August 15, 1923. The contractors have brought suit for additional 
pay for surfaeing. This suit is now pending. 

The contractors employed a large force of men and stock and the 
work was rushed. The public was permitted to use the sections of 
the road as completed. This was a great benefit to the traveling 
public, as detours through the sand were practically impassable. 

Several changes in the original plans were made on this project 
to shorten the road, and to reduce curvature and excavation quan­
tities. One structure was shortened and several fords were re­
duced to small box culverts. Three fords were eliminated· entirely. 
These changes were possible by reason of the size of railroad struc­
tures which controlled the drainage. 
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Approximately 10 miles of the surfacing was taken from local 
pits. '!.'he remainder was surfaced with material shipped from Kiin 
by railroad. This material from the Kim pit has proven very satis­
factory for road surfacing where the rainfall is as small as it is in 
this locality. 

On June 15 a maintenance crew was placed on twenty-two miles 
of this project, relieving the contractor of any further expense in 
keeping up that part of the road under traffic. 

This work is very well constructed, and has held up well under 
the severe drouth and the heavy traffic. 

MESA-SUPERIOR HIGHWAY 

ASPHALT PAVEMENT WITH CONCRETE CURB 

., 



8'l'A'l'E HIGHWAY DEPARTMENT 

HIGHWAY DISTR!ICT NO. 2A 
GEORGE B. SHAFFER, Paving Eng,ineer 

PINAL COUNTY 

Mesa Superior-Florence Superior Junction Paving· 

Geo. L. Burns, Resident Engineer 
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'l'he section in Pinal County, which is part of the Mesa-Superior 
Highway, being cons~ructecl under contract by the Pacific Construc­
tion Company, is non-Federal .Aid. It begins at Florence Junction 
and extends five miles toward Mesa. A two inch asphaltic con­
crete surface was applied in the early par~ of 1923. 

The grading was clone prior to this time and it was opened to 
traffic before the asphaltic concrete was applied. 'fhe subgrade, 
which was of caliche material, packed well under traffic, and as­
pha.ltic concrete, 18 feet in width, was then applied. 

The road stands up well under the constant heavy traffic. Little 
or no maintenance has been given this section except for light 
shoulder work and at the approaches of the Queen Creek bridge, 
where the fills have shown some settlement. 

The present condition of the road indicates that on this section 
the ca.liche base, confined as it is, is capable of carrying the heavy 
traffic with very little effect on the s1irface. A flush coat, if ap­
plied to the smface in 1;he near futme, no doubt will be of great 
benefit to the road a1:1d prolong its life materially. 

MARICOP A COUNTY 

Mesa-Superior Hig·hway 

Federal Aid Project No, 65 

Geo. L. Burns, Resident Engineer 

'l'he Mesa-Superior Paving· section, Federal Aid Project No. 65, 
with Gt:iorge L. Burns as resident engineer, and the Phoenix-Tempe 
Stone Company as contractors, is 3.96 miles of 18 foot pavement. 
The specifications called for 16 feet of six inch two-course asphalt­
ic concrete and 12Xl2 inch concrete headers or curb of a mixture 
of one part cement, two parts sand and three and one-half parts 
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crushed rock. The four inch base com·se was graded from two and 
one-half inch st.one to sand and contained five and one-half per cent 
of asphalt. The average specific gravity of the base was 2.29. 

The two inc,h surface course was graded from one and one-half 
inch stone to sand and contained six and one-half per cent of 
asphalt. The average specific gravity of the surface was 2.19. The 
pavement was completed with a squeegee coat, requiring one fifth 
of a gallon of a.sphalt to the square yard and covered with one 
fourth inch squeegee coat. 

Rock for the pavement and curb was secured from Tempe Butte 
and the crushed river rock from the Salt River. Sand also was ob­
tained from the Salt River. Owing to a trace of caliche, ten per 
cent cement was added to the curb . Cylinder t est.s on both struct­
ures tested to the above requirements. 

The contract was signed .August 4, 1923, rough grading was be­
gun .Aug·ust 6, 1923, and was completed October 6, 1923. The 
work consisted of 332.4 cubic yards of excavation and 23,211.2 
cubic yards of borrow. The road was planned with a seven foot 
shoulder on ea.eh side · but these will average eight feet, owing to 
the quantity of dirt unnecessarily m:oved by the contractor . .A well 
formed berme was constructed on each side. 

The entire grade was ponded and thoroughly saturated, then 
rolled three times with a ten ton three wheel roller . The cost of 
ponding was somewhat excessive owing ~o the water being plµnped 
east two miles from the canal and a well being· developed at the 
east end of the project, so that water could be pumped west ap­
proximately two miles to connect with the ponding. The cost of 
drilling the well was $750 . 

.After ponding, the · grade including shoulders was la.prolled. 
with a ten ton roller. The grade was then shaped with a scarifier, 
four foot blade and subgrader. The grade was then rolled again 
with a. ten ton roller. 

' The 12Xl2 inch concrete curb contained 1,547 cubic yards of con-
crete. Work on the curb was started October 18, 1923, and com­
-pleted February 29, 1924. .A one sack mixer, mounted on a stand­
ard Ford, supplied both transportation and power for mixing. 

Structures on the p,roject comprised one 20 foot slab bridge, con­
taining 74.06 cubic yards of concrete and 4,782 pounds of steel. 
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This structure was completed in seven days. Other structures were 
a double eight by three and one-half by 33½ foot , one six by two 
by 33½ foot, four double five by three by 331/2 foot, two single five 
by three by 33½ foot, three four by three by 33½ foot and one three 
by two by 33½ fo ot culverts. 

Pavement was begun November 20, 1923 and completed April 12, 
1924. A 1,000 pound Bacon Steel semi-portable asphalt plant was 
used. The average haul was 20 miles, accounting for some of the 
time required to complete the pavement. 

Phoenix-Wickenburg Highway 

Marinette to 4 Miles N onth Section 

Federal Aid Project No. 70 

Geo. B. Shaffer, Resident Engineer 

Construction on the Phoenix-'IVickenburg Section, Federal Aid 
Project No. 70, was started by the Lee Moore Construction Company 
in August 1923 and completed in February 1924. The dist#ct en­
gineer was the resident engineer. 

This section, four miles long·, was built of concrete paving 18 feet 
wide with five foot shoulders. The slab is of the Arizona type 
section, 18 feet with one and one eighth inch crown. The slab is 
six inches in depth from center line to a point seven feet on each 
side and thickening· gradually to nine inches a~ the edges. 

Expansion joints of an asphalitc material five eighths inch thick 
were placed at 40 foot intervals. These joints a.re of a disappear­
ing type, extending· from the subgrade to one half inch below the 
finished surface. This type of joint, although very favorable to 
finishing is very hard to place and hold in place so as to insure 100 

per cent expansion space. 
To cope with this difficulty, there was involved the idea of using 

some kind of material, the same length and about six times the 
width of the expansion joint1 material, so placed over the joint in 
place before the pouring of the concrete, so that it would serve as 
a "hold down" in the form of an inverted stirrup extending over 
the top and down the sides of the joint and ex~ending out on the 
sub-grade adjacent to on each side of the joint. 

• 
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Burlap was the material decided upon for these hold clowns and 
served the purpose very well. The burlap was bought in large 
quantities at nine and one-half cent~ per pound. The scheme was 
an experiment and not included in the contractor's proposal, but 
it is declared by engineers, contractors and laymen, as being a sue-

• <'ess. It meets with the hearty sanct,ion of the Bureau of Public 
Roads and is now being used in the construction of all concrete pav­
ing jobs throughout the State. 

'l'he sub grade was prepared in the following manner : Fills of · a 
depth of more than one foot,. were placed in layers of one foot, then 
ponded and rolled with a ten-ton roller. All fills ryfter being 
brought to within one-tenth of a foot of finished subgrade, were 
wet clown and rolled with a ten ton roller. Header boards were 
then set, and the finish subgrade was obtained by the use of a sub­
gTade planer. 'l'he subgrade was protected by placing upon it two 
by twelve by twelve inch planking·, upon which the sand and gravel 
was placed, r eady to be delivered t.o the rni-:er. This proved to be 
satisfactory but added considerably to the first cost of the pave­
ment. 

Phoenix-Yuma Hig·hway 

Buckeye-Hassayampa Section 

Federal Aid Project No. 71 

Geo. L. Burns, Resident Eng'ineer 
Construction work on the Phoenix-Yuma Hig·hwa.y, Federal Aid 

Project No. 71, was started by the Pacific Construction Company in 
l\'Iay 1924 and was 70 per cent comple~e November 30, 1924. The 
project will be c0111,pleted a.bout Janua.ry 10, 1925. 

This section, 9.2 miles long, is being constructed substantially 
the same as Federal Aid Project No. 70, insofar as specifications 
and designs are concerned, it differing in the respect that a long­
itudinal center joint is being placed through the entire length of 
the project. The joint is of standard design and in common use. 

In this part of the State, material, such as sand and gravel, is 
produced locally, and in the case of Federal 1:\.icl Project 71, proved 
to be a big undertaking. Suitable material was located in the flood 
plain of the Gila River about one and one-half miles from the center 
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of Mile No. 3. 'rhe material was taken from the pit by means of 
fresnos . The oversize passed through a crusher and to a ehain 
bucket elevator to the screen, being separated here by the wet pro­
cess. The coarse aggregate passed direc~ to the bins, while the sand 
dropped with the water through a spout to a twin auger laundry, 
and t hence into the sand bin . 
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Inspeotion and Testing 

Before the gravel plant is finally located, samples of the pit run 
ma~erials are collected and sent to the laboratory and tested. Provid­
ing these samples stand the test and are approved by the State and 
Bmea.u of Public Roads, the contractor is notified t.hat 1i·e can use 
material from that particular loca.lit1y and the plant is erected. 
·when the plant is put into operation, samples are taken of the en­
tire output for the project, each sample to represent not more than 
100 cubic yards of the sand and rock respectively. 'fhis sampling 
is kept up incessan~ly through the job. Ea.eh batch of sand and 
gravel is measured at the bin at the gravel pit and is transported 
to the cement shed, where it receives its batch portion of cement, 
thence, to the mixer where the pavement is going into place. 

Samples of cement, steel, metal pipe, and other materials are tak­
en and sent to the laboratory, the approvel of these tests being re­
quired before they go into the job. 

To prove further the quality of the material, the following· pro­
cedure is used: 

First-During the process of mixing and at a.bout 1,000 foot in­
tervals along the pavement, three 6 by 12 inc-h cylinders are 
fabrica~ed and cmecl in the same manner as the pavement. After 
28 clays curing, these cylinders a.re broken under compression, the 
required strength at that age being 3,000 pounds or more per square 
inch. 

Second-By taking five inch cores from the semi-cured pavement 
as fabricated by the mixer and broken in the same manner as the 
hand fabricated cylinders, these breaks coming 28 days after fab­
rication. 'l'he location of the core station is identical with that of 
the hand fabricated cylinders, thereby showing a c,omparison of 
strength between the hand fabricated and machine fabricated con­
crete, which is of identically the same mixture of cement, sand, 
rnck and water as the concrete that went into the hand fabricated 
cylinders. 

The new pavement is cured under water by the ponding method. 
As soon as the concrete has set up so as to permit dykeing, the slab 
is dykecl and ponded, remaining· under water 10 days. The damp 



STA'l'E HIGHWAY DEPARTMEN'l' 201 

earth is allowed to remain on the pavement from five to seven 
days, when it is cleaned off. 'l'he top portions of the expansion 
joints are then cleaned and filled with "grade D " asphalt, and at 
the end of 21 days the pavement is thrown open to traffic. The 
longitudinal center joint is also filled with asphalt, and as an aid to 
the traveling- public and measure of safety to all, a traffic dividing 
line will be placed along the cent,er line of the pavement. A.s soon 
as the n ecessary equipment is complete the zoning scheme will 
be carri ed out on all the pavements of this district. 

· PHOENIX-YUMA HIGHWAY 

CONSTRUCTION OF PAVEMENT JOINT 
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DISTRICTS NUMBERS 3 AND 4 
E. M. WHITWORTH, District Engineer 

GILA COUNTY 
Rice-Springerville Highway 

From Rice to ·Fort Apache and from Fort Apache to Cooley, the 
government had built a poorly drained, narrow road, with steep 
grades and sharp curves. This road was built primarily as an 
outlet to the north and south for the Army Post at Fort Apaehe, 
and the Indian Reservation Headquarters at Whiteriver. 'rhe 
Apache County Highway Co1umission has bi1ilt a good road from 
Cooley to Springerville, with County Bond Issue money. 

From Cooley to Fort Apache $100,000 has been set aside by 
Congress to be matched by the State of Arizona. A survey was 
made over this stretch by the Highway Department in the winter 
of 1923. From Fort Apache to Rice, some 62 miles, a recmina­
issance survey was made and it was finally decided that on account · 
of the lack of funds, the work would be concentrated in widening 
and draining the present road. Gila County appropriated $10,000 
and the State a like amount., out of Gila County's 75 per cent Fund 
for this work. 

On lVIarch 10, Hl24, County forces, under James Parker, County 
Engineer, and Randolph Bone, Superintendent of Construction for 
Gila County, started work. The equipment consisted of two 
trucks, a five -ton caterpillar and an 8 inch grader, a No. 3 RR plow 
and the necessary picks and shovels. The unskilled labor con­
sisted of Indians from the Indian Agency at San Carlos. 

After work commenced it was found that the State had no 
0

right­
of-way over the existing road. This was soon remediecl, through 
the efforts of the Indian Agent at San Carlos. The agei}t ;:il§o qlj­
tained authority to supply lumber from the ag·ency 's saw mill for 
all small culverts and bridges. 

On July 1, the Board of Supervisors and the State Engineer au­
thorized an additional $10,000 to be spent on this project. Up to 
November 30, 1924, approximately 40 miles of this section had been 
regraded and drained. 
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Globe-Roosevelt Highway 

The State Highway Department and the Board of Supervisors of 
Gila County. entered into an agreement to spend $25,000 widening 
the Apache Trail from the junction with the l\!Iiami-Globe Highway 
toward Roosevelt. About March 1, 1924, State forces under Hugh 
McKay, general foreman, started work. This piece of road was 
one of the first built by the State Highway Department. The road 
was very narrow, the grades steep and the curves very sharp. 
Furthermore, the road bed had lost its shape and was hard to main­
tain. 

The forces started about two miles from the Miami Junction and 
worked toward Roosevelt, widening curves, reshaping, and in spots 
resurfacing the road. One major line change was made. On July 
1, 1924, a further agreement was entered into by the State High­
way Department, and the Board of Supervisors of Gila County for 
additional funds to carry on this work. One small portable com­
pressor was used on this project. The material was moved by fres­
nos. On November 30, 1924, about 22 miles were completed. 

GRAHAM COUNTY 

. Sa.n Carlos-Solomonville Highwa,y 

Central-Safford Section, Federal Aid Project No. 43 

E. M. Whitworth, Resident Engineer 

This portion of the San Carlos-Solomonville Section, all of -nrhich 
is contract work, inchiding Federal Aid Projects 63, 67 and 43, ex.­
tending from Mathews V\T ash, or the beginning of Federal Aid Pro­
ject 63, to two miles east of Solomonville, or the end of Federal 
Aid Project No. 67, a distance of 20.7 miles. This section, when 
Federal Aid Project No. 67 is completed, will be a continuous paved 
section of 13.2 miles of cement concrete road and 7.5 miles of 
asphaltic concrete. 

The first section to be completed was Federal ·Aid Project No. 
43 in May, 1923. It is a standard 18 foot pavement section of 
cement concrete with five foot shoulders. It is six miles long and 
lies between Central and Safford. 
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San Carlos-Solomonville Highway 

Mathews Wash Central Seqtion 

Federal Aid Project No. 63 

E. M. Whitworth, Resident Engineer 

F ederal .Aicl Project No . 63, a standard 18 foot pavement section 
of asphaltic concrete 7.5 miles long, between Mathews Wash and 
Central, was completed July 15, 1924. On ~his project, at Cot­
tonwood Wash, west of Pima, a combination ford and overflow 
bridge, 792 feet long, was constructed. This is the only structure of 
its type in the State. 

The subgrade for this pavement was checked in place on a pre­
vious contract to N. J. Skousen, contractor, that it might take set­
tlement in heavy fills before paving. Heavy r ains washed out sec­
tions of the fills and as a result sufficient material was not avail­
able for the paving contractor to develop a. seven foot shoulder as 
was originally planned. 

GERONllVIO-SOLOMONVILLE HIGHWAY 

--------- ---------- ---------~ 

REPLACING OLD SAN SIMON BRIDGE 
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.Ample material was at hand to maintain a shoulder which will 
protect the edge of the pavement. It is hoped that a satisfactory 
agreement can be reached with the Bureau of Public Roads for the 
department to construct a variable shoulder, the width being gov­
erned by local conditions as to borrow. 

San Oarlos-Solomonville Highway 

Safford-Solomonville Section 

Federal Aid Project No. 67 

0. H. Swaney, Resident Engineer 

This is a cement concrete paving contract, at present un­
der construction. It is an Arizona type section, 18 feet wide, with 
a five foot shoulder. The contract was 11 per cent complete June 
30, 1924, and was 80 per cent complete November 30, 1924. All 
structm·cs. with the exception of the new San Simon bridge 
of 110 foot span and a box culvert in the Union Canal, are in place. 

Satisfactory progress is being· made in the forming of the abut­
ments for the San Simon Bridge. Due to improper foundation 
material at the elevation shown on the plan for abutments, it was 
found necessary to change the design of the abutments and drive 
pile foundations. The piljng was driven and the footing poured 
by State forces under supplemental agreement with the con­
tractor. 

'l'he delay on the structure in the Union Canal was clue to the 
need of farmers for water for irrigation purposes. This prevented 
the turning of the water out of the canal so that the culvert might 
be installed. 

'fhe pavement, the Arizona type section, is nine inches on the 
edge and six inches in the center. The submerged type of joint 
is being· used and joints are being placed three ~o each 100 feet oi' 
pavement. Great care and interest have been ta.ken in the develop­
ment of this joint, which, it is believed, is as smooth riding as any 
developed in the State. The riding qualities of the pavement have 
occasioned · cor,siderable favorable comment from pei'sons who 

trav·el over it constantly. 
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The eastern end of the project is complete for a distance of 3.2 
miles and is 01Jen to traffic from Solomonvme to the encl of the pro­
jeci1 toward Cbfton. The western encl of the project is being tra.v­
elecl for a distance of one-half mile, but the pavement is in place 
and over the curing period as far as Lone Star. 'rhere is a. short 
gap at the Union Cana.I that can not be detoured and hence the 
pavement is not being traversed. 

Solomonville-Duncan Highway 
Federal Aid Project No. 77 

0. H. Swaney, Resident Engineer 

'l'his project, 12.1 miles long, a roadway section of 24 feet, which 
in the main passes throug·h natural road material, is known as the 
Solomonville-Duncan Highway. It is being constructed by State 
forces. 

The project bt•gins at a point eight miles east of F ederal .Aid pro­
ject, 67 on the Clifton-Solomonville Highway and extends toward 

SOLO MONVILLE-DUNCAN HIGHWAY 

CONSTRUCTING A 20-FOOT SLAB BRIDGE 
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Duncan. 'L'hc road was seven per cent complete June 30 and 75 per 
cent complete November 30. It is a most important tie in i;he road 
cast to Lordsburg, N. M., will eliminate a very bad section of road 
that exists between Solomonville and Duncan. The contract, it is 
estimated, win be completed about March 15. · 

GREENLEE COUNTY 

Clifton Solomonville Highway, Resurfacing 

.After the completion of the r esmfacing· of the Miami-Superior 
Highway the State Crew consisting of gas sh_ovel, fleet _of trucks 
and camp outfit was moved on to the Clifton-Solomonville Highway 
in Graham Cn1111ty and resurfaced about six miles to the Greenlee 
County line. The work was continued into Greenlee County sm·­
facing about four miles from t,lie County Line toward Clifton. This 
placed t his highway in good condition. 

PINAL COUNTY 

Florence-Superior Highway 

Federal Aid Project No. 23, Seo,tions A. C. E. F. 

H. B. Wright, Resident Engineer 

'l'he Florence-Superior Highway, Federal .Aid Project No. 23 is 
divided in sections lettered from A. to F. Sections A. C. E. & F. 
are grouped into a single project, however. On January 1, 1923, 
the section of this project was under costruc~ion by contract, and 
80 p·er cent complete. This contract was for the grading and struc­
tures and was finished May 31, 1923. Following the completion of 
this contract the St.ate surfaced this project, consisting of 4.5 
miles, from the Queen Creek Bridg·e into Superior. This work was 
done with a g·as shoYel and a fleet of trucks and was completed 
June 26, 1923. 

On November 27, l!:J23 a contract was entered into with R. H. 
Martin of 'l'ucson for the construction of the drainage structures, 
mostly paved fords on Section A. of this project. This contract 
was completed March 19, 1924. At the same time and in connection 
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with this contract the State with S~ate forces did some additional 
grading work adjoining the paved fords, and constructed additional 
and much needed drainage ditches. 

Upon the completion of this contract by R. H. :iVIar~in an addi­
tional contract was awarded him on section E . of this project for 
the construction of concrete wing walls on the bridg·e across Queen 
Creek. Upon the completion of this contract lVIay 17, 1924, t)l.e en­
tire project from Florence to Superior was completed. The previous 
construction work on the project was reported in the Fifth Biennial 
of the State Engineer. 

Miami-Superior Highway, Resurfacing 

After the completion of the smfacing· of Federal Aid .Project No. 
23F, by the State forces the _same outfit without moving its camp 
and from the same pit resmfaced 4.5 l.lllles of the Miami-Superior 
Highway beginning at Superior and extending the work toward 
Miami. This work was completed in July 25, 1923, and the outfit 
moved to the Clifton-Solomonville Highway. 
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COCHISE COUNTY 

Douglas-Rodeo Highway 
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A total number of thirty-seven concret.e dips have been construct­
ed by State forces on this Highway. Those with a wid1;h of 22 feet 
total 2,198 iineal feet; those. with a width of 18 feet total 2,342 lin­
eal feet. 

On this project the railing of the Silver Creek Bridge, 117 feet 
long, was replaced with a solid reinforced conc1:ete hand rail. 3,224 
lineal feet of paving . between the side walls in place was paved, 
amounting to 1,439 cubic yards of concrete. 

Safford-Douglas Hig·hway 

This highway is at present under construction "vith State forces. 
It is approximately 30 miles in length, 18 feet in width, with all 
necessary drainage structures. The project passes .through satisfac­
tory road material, with the exception of a distance of between five 
and six miles. It is impossible to judge exactty what some of this 
material will do tmtil it has been dragged after the rains. It may 
be possible to reduce this mileag·e of surfacing as we have not actu­
ally started this operat~on, and we are bound to have some rains 
soon, at which time the entire section will · be dragged. 

The surfacing will be started immediately;. . The drainage struc­
tures and cattle guards are complete in place from Pearce to a 
point two miles south of Elfricla. · All gradel' section has been com­
pleted to the encl of the project. Team work is moving· satisfactori­
ly. We hope to have the work completed by the last of February. 

Benson-Tombstone Highway 

Upon the completion of the paved fords on t,he Dougfas-Rodeo 
Highway, the State crew employed upon that work was moved 
over to the Benson-Tombstone Highway and paved the fords with 
concrete, as was clone on the Douglas-Rodeo Highway. This work 
was completed in March 1924. 
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PIMA COUNTY 

FlorenQe-Tucson Highway · 

On January 1, 1923, there were ~hree State construction camps, 
two of which were in Pima County and one in Pinal County, work­
ing on the Florence-Tucson Highway. 'rhere r emained at that 
time eight miles of highway to be completed and several concrete 
structures, most of the remaining work being in Pinal County. 

Although the camps were stationed in the two counties, and op­
erating partly from the county's 75 per cent funds ; the three camps 
were under one h ead and no comprehensive distribution as to the 
countys' funds being kept. Therefore, it was deemed advis­
able to consolidate the camps, and the1;eby reduce the overhead in 
both the camp and the eng·ineering expense. 

On March 15, 1923, clue to shortage in the finances of the Depart­
ment, this project ,vas entirely closed · clown, there remain1ng ap­
proximately four miles of highway to be comple~ed. However, 
after J11ly 1, 1923, this work was resumed and completed, also addi­
tional drainage structures were constructed on the part of the 
Highway between the Pinal County line and Florence, that had been 
previously const,rncted. 

TUCSON-NOGALES BRIDGES 

Federal Aid Project No. 25B 

J. W. Larimore, Resident Engineer 

This contract •is a portion of the one of which the 37 foot six inch 
briclge awarded to Lown and ,Voods, in Santa Cruz County, is a 
part. It consists of four structures in Pima. The installation of 
these structures did much to improve a situation that was most 
serious in nature. Prior to the const,ruction of these structures 
traffic was oftentimes held up during r~iny seasons, due to insuffi­
cient waterways in dips. 

The new structures consist of three bridges of 109 feet, 33 feet­
six inches and 57 feet, respectively, together with a double barrel 
culvert 9X8 feet. The contract was completed in June, 1924. 
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Continental Bridge 

Federal Aid Project No. 75 

J. W. Larimore, Resident Engineer 

'l'his is one of the most needed structures on the Nogales High­
way, and with its completion, which should be about February · 15, 
1925, the Department will have taken care of all needed drainage 
on this highway. The structme is one of four 32 foot spans. The 
contiract was originally awarded the Shumway Construction Com­
pany, who excavated the east abutment. The raise in grade of the 
roadway was made for approach to the east of the bridge, and Page 
Hi Way Guard Fence placed for a distance of 2,097 feet on either 
side of the fill. 

As the progress of the work on the bridge was unsatisfactory, a 
Supplemental Agreement was entered into with L. C. Lashmet, who 
is at present making satisfactory progTess on the sfructure. The 
length of the project is .0614 miles which, in addition to the 
Bridge, consists of the necessary approaches. Of this total contract 
the Shumway Construction Company was credited with 42 per cent 
as of June 30th, 1924. 

TUCSON·NOGALES HIGHWAY 

CONCRETE PILE TRESTLE ON FEDERAL AID PROJECT NO. 75 
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Urider the Lashmet cont.i;a ct the total project was 47 per cent 
complete November 30, 1924. On this elate the east abutment was 
complete in place, the west abutment is excavated and piles in 
place. The bridge proper, on November 30, was 32 per cent com­
plete. The detour is in a satisfactory condition and being well 
maintained. 

SANTA CRUZ COUNTY 

Tucson-Nogales Bridges 

Federal Aid Project No. 25B 

J. W. Larimore, Resident Engineer 

'rhis project consists of five structures, one of which is in Santa 
Cruz County. The contract was award~d to Lown a'nd vVoods. 
Work on this contract was commenced November 1, 1923, and was 
completed in the latter part of June 1924. This bridge is 37 feet 
six inches in length and eliminates what was a bad crossing in the 
old dip which had inadequate waterway, causing overflow to adja­
cent roadway and washing out approaches to the dip in rainy sea­
sons. 

Federal Aid Project No. 66 

J. W. Larimore, Resident Engineer 

This project was awarded to 'the Shumway Construction Com­
})any. It consists of three bridges of 36 feet six inches, 32 feet si.'{ 
inches and 80 feet six inches in length. They rectify all the pre­
vious drainage faults that existed in their respective locations. Con­
tract completed. 

StruQtures Adjacent to Federal Aid Project No. 66 

J. W. Larimore, Resident Engineer 

This contract is comprised of three culverts, viz: 6X4, 5X3, and 
5X3 respectively. In addition to this there are three single wall 
clips, with a total length of 400 feet. The contract was awarded 
Lown and Vl oods and was completed in the latter part of .August 
1924. 
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Patagonia Bridge 

On Jan(rnry 1, 1923, the Patag·onia Bridge, spanning· Sonoita 
Creek, a steel structure 170 feet in length, was under contract to 
Lown and vYoocls, contractors, and was 21 per cent completed. This 
structure was complet ed and opened to traffic June 1, 1923. 

Nogales0 Patagonia Highway 

Under an agreement with Santa Cruz County, the State began 
the r econstmction and repairs of the Nog·ales-Pata.gonia H ighway 
with two camps of State forces. The first camp began at Patagon­
ia and to date has reconstructed seven miles of the heaviest part 
of the work, and about four miles of the lighter section. The second 
camp began on the Nogales encl and has repaired about seven 
miles toward Patagonia. · The total mileage involved in this pro­
ject is 2i miles, and with its compl~tion, together with the · present 
Tombstone-Pa.ta.gonia. Section, will mean a good road· from Tomb­
stone to Nogales. 
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SACATON-FLO'.RENCE POWER LINE 

'l'he Arizona Legislature in 1917 appropriated $50,000. for the 
purpose of constructing an electric power transmission line from 
t:he transmission line of the Roosevelt Project in the vicinity of 
Sacaton t,o the Arizona State Prison at Florence. 'l'he amount of 
the appropriation was insufficient to construct the line, but the ap­
propria~ion was r eappropriated and maintained, and in 1919 
negotiations were begun wi th the Government for· a right of way 
across the Sacaton Indian Reservation. 

ln 1923 Elec t1·icc1l District No. 2, Pinal County, was formed and 
voifd bonds for the construction of electrical power transmission 
lines in the valley . After considerable negotiations, .an agreement 
was entered into between this district and the State, whereby the 
State would construc,t1 a given mileage of sufficient capacity to carry 
both the district1's power and that of the State, and would grant 
it free t.r ansmission over the State's portion, provided that it would 
complete the line into the prison at Florence. 'l'he necessary con­
tracts with the Salt River Valley Water Users ' .1.\.ssociation were 
then entered into for the po-,ver supply. 

'l'he District entered into a contract with the Jasper-Stacy Com­
pany, contra ctors of San Francisco, for the constrnct1iou for its 
transmission system, including the line into the prison. Following 
this and under the date of July 1st, 1924 the State entered into a 
contract with the same contractors for the construction of its line 
consisting· of 11.'i miles of a 40 K. V. A. Electrirnl Transmission 

· Line, including a crossing of the Gila River near the Sacaton Diver­
sion Dam. This line begins near the Sacaton Sub Stat~on and ex­
tends easterly 11.7 miles. 

'l'his contract was completed October 20, 1924, and power tm·nerl 
into the line about November 22, 1924. 





STA'rE HIGHWAY DEPARTMENT 217 

A highway is no better than its maintenance. 'l'he mainten­
ance of the Arizona State Highway System presents many 

varied and difficult problenis. 'fhe .territory traversed extends 
from the snow capped, forested mountain summits and wind s,:vept 
plains of the northern part of the State to the arid deserts of the 
southern part, The materials encountered are of many classifica­
tions and are ever varying. Equipment must necessarily vary and 
neither standard equipment nor methods may he appliecl. Each 
section of the highway m1.1st be studied and equipment and methods 
planned accordingly. 

In the last deeiade engineers and the public have been educated 
to tihe fact that proper maintenance is as important as proper con­
struction and location of the roads. The three branches of high­
way construction should go hand in hand. When considering the 
design for the construction of a highhway, particularly the stuface, 
the engineer of -f;oday gives very careful consideration to the prob­
lem of future maint,Enance. 

Less than a decade ago, highway construc,tion and operation 
suddenly advanced into the largest development program that 
this country has ever known. Engineers skilled in this branch of 
the profession were pitifully few, and in filling the ranks they 
were naturally drawn from 4he railroads, that line being· the most 
similar. 

"\Yhµe the location and construction of the subgrade and drain­
age of the highways is somewhat similar to that of the railroads, 
the surface and maintenance of highways is extremely dissimilar. 
'fhe absence of precedence in this work, and the economic ne­
cessity of utilizing local material for surfacing· caused many mis­
takes which have added materially to the problems and cost of 
maintenance. 

The principal errors were: 

First-'l'he use of inferior surfacing 
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Seconcl---'l'he use of an excessive amount of large size material. 
'rhird-The plaeing of surfa0ing upon uneven subgracling· and 

the uneven placing of surfacing. 

l!~olli'th-By not providing stock piles for the future maintenance 
at convenient locations. 

'l'he fact howevel' that these mistakes were made in the earlier 
constrnetion is · now and will be invaluable in the .futiure contruc­
tion of the highways of the State. This has afforded the oppor­
tunity of combining practical with scientific study, whi0h is re-· 
sulting in the betterment;, of the design and construction of the 
highways, and the maintenance and operation, both physically and 
economically. 

In addition to the past construction mistakes, the Department, 
in the past two years has been confronted with the extreme dry 
w_eather, and the phenomenal increase in traf£i0. Some of the 
gravel surfaced highways are now carrying traffic in excess of the 
economic endurance of such surface material, and others rapidly 
reaching· that stage. This also has required experiments in main­
t enance equipment. 

Highway maintenance is now and is becoming more and more 
a problem requiring special ability and experience. together . with 
the aid of laboratory research work. · This fact is recognized by 
the Depart,ment and every effort is being exerted to attain the 
highest degree of economic maintenance and render the publi0 the 
hest service possible. 
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HIGHWAY DISTRICT NO. 1 

Comprising the Northern, Northeastern and 

Northwestern Counties 

B. M. ATWOOD, District Eng·ineer 

APACHE COUNTY 

St. J ohns-Spring·erville Hig·hway 

W . E. Wiltbank, ForElman. Leng'th 20.5 Miles 
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'l'his section includes Federal Aid Projects numbers GO and 61:lA. 
'l'h e foreman js equipped with one F. "\Y. D. truck, a smaU grade1·, 
three iron drags and a wooden leveler as well as the usual small 
toola. 'l' lw v:ootkn leYel<'J' is heing used on cinder surfac in g dm·­
:ing compaction. 

Holbrook-St. Johns Highway 

Section 2. 

R. L. Overson, Foreman. Length 11.0 Miles 

This section joins th e other Holbrook-St. Johns section at the 
Navajo County line and extends east 11 miles. It includes the 
:Milky w ·ash bridge. 'l'he equipment c,onsists of an F. W. D. truck, 
a small grader, three drags and a 600 gallon water tank on a trailer. 

Holbrook-St. Johns Hig·hway 

Section 3 

Sanfm.:d Hunt, Foreman. Length 19.5 Miles 

'l'his section includes 21. 1 miles on F ederal Aid P1·oject No. 6, 
aud 7.5 miles of State road running west. It includes also the Con­
ch o, the Beaver Dam and the Hunt steel bridges ove1; the Little 
Colorado. The equipment comprises one F. W . D. truck, a small . 
grader, three iron drags and the usual small tools. 
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Adamana-Lupton Highway 

Sanders-State Line Section 

J. N. Overson, Foreman. Length 22.5 Miles 

'l'his section begins at the New Mexico State line on the Ada­
mana-Lupton Highway and extends west 22.5 miles to Sanders. It 
includes the Lupton, Allentown and Sanders bridges. The equip­
ment comprises an F. W. D. tnrnk, a small grader and three drags. 

Ada.mana-Lupton Highway. 

Navajo County Line, Sanders Section 

L. E. Grimes, foreman. Length 35.1 Miles. 

This division of the Adamana-Lupton section extends from San­
ders, on the Adamana-Lupton Highway a distance of 35.1 miles to 
the Navajo County line. The foreman is equipped with a l0-to11 
Holt Caterpiller, one No. 10 Adams grader, three drags and one G. 
M. C. t1ruck with a Michigan anti-0hatter bump machine attached. 

During the summer and fall of 1923 unusually hard r ains caused 
considerable damage to the roads and bridges in this section, ne­
cessitating the putting on of an extra bridge gang to build pile 
trestle at Beaver Dam, where the concrete bridge failed, due to 
poor foundation. The small struc~ure, one mile west of Milky 
Wash, which was lost in the flood of September 1923, also was r e­
placed. 

The cost of replacing these ~wo structures was $1,458.81, but 
this, as well as other work of betterment, improvement and recon­
struction, was charged to maint,enance. 

The maintenance crews, up to July 1924, not only carried on the 
regular maintenance work but lightly surfaced many miles of 
State road, widened old fills, built dips where old culverts were 
too small, replaced old wooden boxes, widened curves and con­
ducted other work of this character. 

Since July 1924, this has been changed, so ~hat a more compre­
hensive report of maintenance cost c,an be given in the future b:v 
the use of A. F. E. forms. 
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NAVAJO COUNTY 

Holbrook-St. Johns, Highway 

Section 1 

John De Witt, Foreman. Length 22.4 Miles 
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This section extends from Holbrook east 11.3 miles, jncluding 
six miles of St.ate road, the west 5.3 miles of Federal Aid Projeet 
No. 42 and the Little Colorado River hridge. From Holbrook west, 
it emhraces the east 11.1 miles of Federal Aid Project 40 and the 
LaRue and Tanner Wash bridges. 

The equipment on this section consjsts of an F. Vv. D. truck, three 
lh·ags, small tools and one Superior two-way maintainer. 

Holbrook-St. Johns Highway 

Section 2A 

R. L. Overson, foreman. Length 9.0 Miles 

'fhis section begins at the Apache County line on the Holbrook­
St. J olms Highway and extends west. It includes Federal Aid 
Project 3 and the east 5.3 miles of Federal Aid Project 42. The 
foreman is equipped with an F. Vv. D. truck, three drags, a grader, 
small tools and a 600 gallon water tank on a trailer. 

Holbrook-Winslow Highway 

Ambrose Hunt, Foreman. Length 20.4 Miles 

This section extends from Winslow east to Federal Aid Project 
No. 40, reopened and includes the St. Joe bridge, the Little Colo­
rado River bridge at Winslow, and the Cottonwood and Manilla 
bridges. The equipment comprises one F. W. D. truck, a grader, 
three drags and small tools. 

On each of the maint,enance sections in this county, considerable 
damage was caused by rains and floods during the summei· and 
fall of 1923. Federal Aid Project No. 40 suffered most on account 
of the old wo.oden bridges and improper drainage. 

In the fall of .1923, an extra gang on Federal Aid Project 42 
made the repairs to damaged structures. They built new storm 
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ditches and r epaired shoulders, fills _and all Class B fords at an ex­
pense of $4,589.90. In 1924 another extra gang was used on vir­
tually t,he same class of work at an expense of $2,287.20. 

COCONINO COUNTY 

Flagstaff-Williams Hig·hway 

Section No'- 1 

E. Newberry, Foreman. Length 16.5 Miles 

'l'his section includes 15.1 miles of Federal Aid P r oject No. 24 
and 1.4 miles of State road, all of which is of cinder surface. Con­
siderable damage was caused to this section by a logging company 
near Riordan in the spring of 1923. 

After agreeing to co-oper ate in the cost of r esurfacing, the log­
ging company refused to meet paymen\. The matter was taken up 
with th e Forest Service and the company's permit to use the road 
was revoked. Under a present agreement the company pays a 
stipttlated amount per thousand feet board measure for all logs 

· hauled over the road, but this makes i~ difficult to enforce the 
load limit per width of t ire. ·However, since the last agreement 
was made there has been no trouble, as the company officials seem 
willing to co-oper ate. 

Repair of the damage to the road before the permit was revoked, 
necessitat1ed the putting· on of an extr a gang at a cost of $3,829 .80, 
which was charged to maintenance. 

The foreman on this section is equipped with one 10-t,on Holt 
caterpillar with snow plow, one F. W . D. trnck, one No. 7 Road 
King · grader, three drags1 one 600 ga llon water tank on a trailer 
and small tools. 

Flagstaff-Williams Highway 

Section No. 2 

Harry Wade, Foreman. Length 16.5 Miles 

This section ext1ends from Williams, east 16.5 miles and is all 
State road. In the spring of 1923 this road also was damaged by 
the logging· company. Extra trucks were employed and the road 
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repaired at a cost of $490. The greatet part of this old State road 
is only 16 feet wide, but it is all surfaced, three miles gravel and 
13.5 miles cinder. The equipment on this section comprises one 
F. 1V. D. truc!c, ,,ne grader, three drags and a 600 gallon water 
tank on a trailer. 

· Williams-Ashfork Highway 

Charles Ralph, Foreman. Length 16.3 Miles 

The ,Villiams-Ashfork Highway extends from Williams west 
lG.3 miles and includes 4.8 miles of Federal Aid Project No. 51, 
with 2.8 miles of Federal Aid Project No. 37 .and 8.7 miles of State 
constructed road. 

Considerable difficulty has been experienced in keeping this road 
in repair for the following reasons: 

1-On account of the quality and size of the surfacing used. 
2-The absence of proper graded ·and selected material with 

which to resmface and patch. 

3-Heavy grades. 

Equipmenlj on this section consists of one F. W. D. truck, one 
grader, three drags and one 600 gallon water tank. More suitable 
equipment fa contem1Jla ted for this section. 

Ash Fork-King·man Highway 

Seligman-Nelson Section 

H. S. Kerby, Foreman. Length 8.8 Miles 

'l'his section begins 23.3 miles west of Seligman and extends to 
the Mohave County line, a distance of 8.8 miles. This is of State 
construction and is not up to present bureau standards. The 
equipment comprises a 10-ton Holt Ca~erpiller, one No. 10 Adams 
grader, five drag-s, one F. vV. D. truck and one 600 gallon water 
tank on a trailer. 'l'his equipment also is used by two other sec­
tions. 
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MOHA VE COUNTY 

Topock-Kingman Highway 
Kingman-Oatman Section 

A. W. Johnson, Foreman. Length 15.0 'Miles 

'l'his section begins at the foot of the Seventeen Mile Hill (Fed­
eral Aid Project No. 54, cancelled) and extends south and west 
through the towns of Goldroad and Oatman to the north end of 
Federal Aid Project No. 39, including Federal Aid Project No. 5, 
Federal Aid Project No. 44 and ' 11.4 miles of State and Councy 
construction. 

The maintenance crew completed Federal Aid Project No. 54 
and has built some retaining wall on the mountain, also erecting 
some guard rail. The foreman is equipped with one F. W . D. 
truck, a grader, two drags and a 200 gallon water tank. 

Topock-Kingman Highway 

Topock-Oatman Section 

E. M. Schottmiller, Foreman. Length 21.6 Miles 

'l'his section includes Federal Aid Project No. 39. It is 21.6 
miles long, extending from Topock north and east to Boundary 
Cone. 

Considerable damage was caused to this section by heavy rains 
during November 1923. All Class B. fords were damaged, surfac­
ing was washed out and in some instances conci:ete walls were des­
troyed. At Four Mile Wash approximately three-fourths of a mile 
of fill was carried away and the roadway was destroyed. 

An extra gang was employed to make repairs and to construct 
extra storm ditches. This crew was kept at work until January 
1924 with the expense t1otaling· $3,468.41. 

Ash Fork-Kingman Highway 

Seligman-Nelson Section 

H. S. Kerby, Foreman. Length 6.0 Miles 

This sec.tion extends from Peach Springs east six miles to the 
Coconino County lii1e. This road, on the Hualpai Indian reserva-



STATE HIGHWAY DEPARTMENT 225 

tion, is of State construction, not surfaced but good natural for­
mation. The equipment used on this section is the same as that 
used on the other two Seligman-Nelson sections. 

YA V APAI COUNTY 

Williams-Ash Fork Highway 
Ash Fork-County Line Section 

Charles Ralph, Foreman. Length 2.4 Miles 

This section extends from Ash Fork east to the County line. It 
has one raHroad crossing and two small wooden bddges on the east 
boimdary of Ash Fork. These bridges are old and have been re­
paired several times in the past two years. A survey has bee11 
made with the idea of using one structure for grade separation and 
bo~h bridges, and to rebuild east to the county line. The equip­
mei1t that is used on the other vVilliams-Ash Fork section is also 
used on this section. 

Ash Fork-Kingman Highway 

Ash Fork-Seligman Section 

James T. Cook, Foreman. Length 26.0 Miles 

'l'his section extends from Ash Fork west to Seligman, a distance 
of 26 miles, including Federal Aid Project No. 57. Only a small 
portion of this road has been surfaced and little of tihe constrnction, 
other than Federal Aid Project No. 57, is up to standard. 

'l'hree standard cattle gmirds have bern constructed by the main­
tenance crew in the past two years. Some curves have been wide 
ened, and in addition to the patch work and regular maintenance, 
about a mile has been resurfaced. The equipment comprises one 
F. ·vv. D. truck, a small grader, and two drags. 

Ash Fork-King·man Hig·hway 

Seligman-Nelson Seation 

H. S. Kerby, Foreman. Length 23.3 Miles 

'l'his section extends from Selig·man 23.3 miles west to the Coco­
niri.o county line. It is an unsurfaced dirt road, crossing Auclley 
Yalley where the material is adobe and except for a short time af-
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ter rains and snow the road stands up well. The maiuteuance 
crew has installed three standard cattle guards and carried on 
some surfacing work in addition to the usual maintenance. The 
equipment is the same used on the other two Seligman-Nelson sec­
tions. 

Prescott-Ash Fork Highway, 
Section 1 

· Pete Travers, Foreman. Length 23.5 Miles 

This section comprises Federal Aid Project No. 62, from Ash 
Fork south 23.3, and including the Hell Canyon, Little Hell Can­
yo_n, Prairie and Johnson Creek bridges. Fifteen miles of this sec­
tion has been surfaced with volcanic c,inders and 8.3 miles with 
gravel. 

Extreme care has been given to this road while in the process of 
setting up, and as specifications required that the maximum size 
of gravel should pass one and one-fourth circular openmgs, · the 
material is uniform, making an excellent road. 

The roadway is 24 feet but, the surfacing is only 12 feet on the 
crown and feather edged out 18 feet on the base. ViT:ith a smooth 
surface, it1 has made a. dangerous speedway, for regardless of the 
law, many cars drive from Ash Fork to Prescott, a distance of 53 
miles in an hour and some have made lower records. In driving 
off the 12 foot c,rown to pass other cars, many drivers have lost 
coutrol of their automobiles and some accidents have proven fatal. 

In addition to the regular maintenance, the crew has built and 
surfaced a road and graded a sect.ion from near Station 918 into 
the village of Drake, a distance of one-half mile. 

The equipment comprises an F. ,,.,r_ D. truck, three drage, one 600 
ga llon water tank on a trailer and a ·weir one-man grader. The 
one-man grader has proven very successful for this type of road 
and maintenance, :using less labor, less gas, less oil, less interest on 
the money invested and will do more work than a. truck and grad­
er at almost double the expense. 

The Fordson one-man grader 1104 only handles the blade to ad­
vantage in keeping the feathe1· edged surfacing shaped up, but 
pulls a three blade Good Roads drag at the same time. 
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Prescott-Ash Fork Highway 

Section 2 

W. B. Wren, Foreman. Length 22.2 Miles 
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This section comprises · Federal Aid Project No. 61, extending 
from Granite Creek bridge on Federal Aid Project No. 19B to the 
south encl of Federal Aid Project, No. 62. 

11\faintenance of this section includes the ,vmow Creek, Chino 
Wash, Verde River and Coyote Wash bridges. The majority of the 
south 17.5 miles is surfaced with decomposed granite and a sort of 
sand-clay mixture. The north five miles is surfaced with gravel. 

The surfaced section on this road is a 14-foot crown with a 16-
foot base. Itl is impossible, as well as dangerous to the traveling 
puulic, to try to maintain this section on a 24- foot roadway, where 
all cars travel at a high rate of speed. 'l'herefore the road hacl beeu 
.feather edged. 

'l'hc majority of the sections 011 this road, where surfacing was 
omitted-thinking them self-surfacing-have been lightly surfaced 
liy the maintenance crew. There still remains about a Jrnlf mile 
of this work to be carried on. 

The few rains since the completion of the road have washed vir­
tually ,all surface out of the dips, making it necessary to reSUl'·· 
face tihose portions after each rain. This is caused, for the most 
part, by the upper wall in the Class B standard fords . Some of the 
trouble, however, is caused by the fact that the vertical c,urve is 
1Jot properly designed. 

Prescott-Jerome Highway 

Section 1 

William Singleton, Foreman. Length 19.3 Miles 

'l'his section includes Federal Aid Project No. 36, 36B, 19A ancl 
] 9B. I~ extends from Prescott, northeast, for a distance of 19.3 
miles and includes the Upper and Lower Granite Creek and Fort 
Whipple bridges. 

During the summer months the traffic over this road is extremely 
heavy, and on some days, it is estimated, more than 1,500 cars t rav•• 
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el over it. The winter traffic is approximately one-third that of 
the summer months. 

Virtually all of Section .A and part of Section B is grader built 
road. Most of it is surfaced, but for only · 12 or 14 feet in the 
center, while the road in some places is 40 feet in width. The sur­
facing has feathered out, the road has too much crown, and as 
the profile and cross-sec,tion was bad at the beginning, especially 
at curves where the road has the same section as on a tangent, it 
lta s been difficult to correct it with regular maintenance. 

In the pas~ two years an effort has been made to conect these 
faults by properly directed main~enance, but without proper 
equipment the resdts have not come up to expectations, thou_gh 
considerable progress has been made. 

Equipment on this section c,onsists of an F. ·vv. D. truck, a grad­
er, four drags and small tools. 

Prescott-Jerome Highway 

Section 2 

Given Teel, foreman. Length 14.0 Miles 

'l'his section inchl-les Federal Aid Project Nos. 12 and 17 and 7.1 
miles of Stat,e constructed road. It extends from Jerome south­
west over Mingus Mount1ain to the northeast end of Federal Aid 
Project 19A, a distance of 14 miles. Approximately 11 miles of 
{his section is mountain road, with many curves and grades rang­
ing from one to six per cent. "\Vithout crushing, surfacing of prop­
er size is scarce. However, as the subgrade is mostly rock, it does 
not rut badly except in a few places. 

As the elevat,ion of the road at the summit is 7,025 feet, consider­
ahle trouble is caused by snow during the· winter months. 

The equipment consists of a 10-ton Holt caterpiller, three drags, 
sniall tools and an F. W. D. truck. 
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HIGHWAY DISTRIICT NO. 2 

Comprising· the South Central and Southwestern Counties 

T. S. O'CONNELL, District Engineer 

MARICOPA COUNTY 

Phoenix-Yuma Highway 

Stanwix-Pie4ra Section 

R. L. Mitchell, Foreman. Length 21.8 Miles 
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'l'his section was completed in July 1924, and with the exception 
of three miles just east of Stanwix, • is a high type of selected 
material road. 'rhe three miles east of Stanwix failed, due to poor 
subgrade, combined with extreme dry weather. A surfac,ing crew 
is now placing· five inches of caliche gravel on this section of the 
road. Aside from this no great maintenance problems are now 
noticed. 

Phoenix-Yuma Highway 

Piedra-Gila Bend and Gila Bend-Gillespie Dam Section 

Con Harrington, Foreman. Length 24.4 Miles 

This section extends from Piedra on the west to Gila Bend, 
thence north towanl Gillespie Dam for a distance of 9.5 miles. 'l'he 
material on the west end was hauled in on the railroad and nn pro­
vision \'Yas made for stock piles for maintenance. l'hc remainder 
of" the sec.tion is easily maintained as suitable material can be ob­
tained from pits along the i·oad. 

Phoenix-Yuma Highway 

Gillespie Daim-Hassaya.mpa Section 

C. J, Moon, Foreman. Length 25.2 Miles 

F'rom a point 9.5 miles north of Gila Bend to Gillespie Dam, the 
road was surfaced with gravel containing a large percentage of 
oversize. l'he surfacing was placed on very unevenly, especially 
just sout¥1 of the dam. · A portion of this was capped with ' two 
inches of granite sand-clay surfacing in the spring of 1923. Ho,v-
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ever, on account of .the long, dry spell, most of the binder has 
h]own away, leaving a layer of granite sand over the oversize grav­
el. 

Froin Gillespie Dam north for 1.3 miles a temporary road has 
been built connecting Gillespie Dam and Federal Aid Project 64A. 
'l'his road will be used until the bridge across the Gila is construc.t­
Hd, 

The remainder of thi;,; 3ection was completed rn .May 1924. This 
consists of a two cours8 gravel SJ.U'facing. The west encl is in first 
class shape, but1 the east encl is rather loose, due to the continuous 
dry weather. The winter rains of 1924 should pack a portion of 
this, but it will probably be necessary to scarify approximately one 
and one-half miles and add sufficient1 binding material. This work 
will not be clone, however, until there has been sufficient rainfall 
to make it reasonably certafo that the road will set up. 

Phoenix-Prescott Highway 

Wickenburg-Hot Springs Junction Seqtion 

J. E. Barnette, Foreman. Length 11.4 Miles 

This section is a very high type of gravel surfaced mountain 
road, and for the most part well drained and easily maintained. 
During the winter of 1923-24, the Hassayampa River cut into the 
bank just south of the "Garden of Allah" and washed out a dry 
wall protecting the toe of the slope of the road. In the spring of 
1D24 a double row of piliug was driven into the stream and rock 
and brush were placed between the piling·. It is believed that this 
Jetty will relieve the situation. 

The maintenance crew, at present, is resurfacing several sections 
on the Wickenburg end that ha.ve worn down to bedrock. 

Phoenix-Prescott Highway 
Marinette-Hot Springs Section 

No Foreman. Length 21.6 Miles 
'l'his section consists of l<'ederal Aid Project;s Nos. 76 and 84, and 

is now under construction. A maintenance crew is sent out from 
the Phoenix: office when needed. '\1\7hen c'ompleted, a permanent 
maintenance crew will be establish ed. 



STATE R1GHWAY DEPAR'l'MEN'r 231 

Mesa-Superior Highway 

Frank Dana, Foreman. Length 5.9 Miles 

This section is a wide ' 'turnpike'' section through a gr anite saud­
cluy couutry and is unsurfaced. It ~tarts a t the east end of Fed­
ernl Aid Project No. 65, eight miles east of 1\1.esa and continues east 
to the Maricopa-Pinal County line. The road is poorly drained and 
temporary in c,haracter, and 011 account of the excessive ·traffic is 
especially hard to maintain. This road should he paved in the ne_ar 
future . 

Apache Trail Highway 

Tortilla Flats Section 

Henry Mitchell, Foreman. Length 20 Miles 

This section begins at the lVIaricopa-Piual County line and ex­
tends to Mile Post No. 40 It is a crooked mountain road, 18 feet 
in width and is used extensively by the Salt River Valley -v_r ater 
Users' Association in hauling heavy material for ~heir clams at 
Mormon Flat and Horse Mesa. 

The road is pool'ly dJ.'ainecl and badly sUl'faeecl . 'l'hc surfacing 
materia l in the vicinity is of poor quality imd was put on very thin, 
In construction, not enough care was taken in shooting out rock to 
a suitable depth below subgrade to allow for a cushion, and conse­
quently the road bed has a very uneven riding surface. This can 
be overcome only by extensive rebuilding· or adding· not less than 
six inches of surfacing. 

It is impractical to do. this as the traffic would not warrant the 
necessary expenditure. bue to the extreme grades and r,harp Clll'VP8 , 

the maximum speed over this road should not exceed 20 miles an 
hour, so t he road, wi1jh what improvements a normal maintenance 
rrew ca n make, will suffice for some time. 

'l'he maintainer is gradually overcoming the drainage situation 
hy placing pipes, obtained from the old State road from lVIesa to 
J\.pache Junction. 
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Apache Trail Highway 

Fish Creek Section 

Lee Ellsworth, Foreman. Length 19.5 Miles 

This section starts at Gov~rmnent Mile Post No. 40 and ex­
tends to the lVIaricopa-Gila County line at Roosevelt Dam. There 
are 11 miles of 18 foot road, with sharp curves and heavy grades. 
The famous Fish Creek Hill is on this section. Approximately eight 
~iles of this portion is through rotten granite, which makes an ex­
cellent road surface. The drainage, however, is inadequate. 

The remaining 9.5 miles is a narrow one-way road, following the 
Salt River. This section will be changed prior to the completion 
of the Horse Mesa Dam as it will be under water when this clam is 
built. 

PINAL COUNTY 

Apache Trail Highway 

Apache Trail Junqtion-Maricopa County Line Section 

Frank Dana, Foreman. Length 5.2 Miles 

The 5.2 miles of the Apache Trail portion of this section begins 
at Apache Trail Junction and connects with the Apache Trail-Tor­
tilla Flats section nt the Pinal-lVIaricopa County line. This section 
is for the most part, a wide ''turn-pike'' section road through a 
granite sand-clay country. A portion of the road contains a large 
amount of oversize rock, but on the whole the road is in very good 
condition and suitable for present traffic. There are three sharp 
l'Urves in this secition that are very dangerous and it is contem­
plated that they will be lengthened at some time in the futme. 

Mesa-Superior Highway 

ApaQhe Trail-Florence Junction Section 

Frank Dana, Foreman. Length 15.2 Miles 

This 15.2 miles of the Mesa-Superior Highway begins at Apache 
Trail Junction and extends to Florence-Superior Junction. This 
section is a narrow, gra.veled road through an undulating countr~, 
and offers some of the most difficult maint,enance problems in the 
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district, clue to the extremely heavy traffic and the very dry 
weather. Portions of this section were scarified and resurfaced 
during the fall of 1923. 'l'he road at present needs resurfac-ing, but 
traffic is tpo heavy for a gravel surfaced road. 

Florence-Superior Highway 

Florence-Queen Creek Bridge Section 

J. A. Cardin, Foreman. Length ·25.6 Miles 

This sc.ction extends from the northern end of Florence Bridge 
to Florence Juncti.on, a distance of 14.8 Miles, thence 10.8 miles to­
ward Superior to the Queen Creek Bridge. 

It is a well kept gravel road and is in good condition as to sur­
face, although portions of the road on the Florence end contain a 
forge amount of oyersize. In the Spring of 1924, concrete fords 
and storm ditches were constructed on 9.6 miles of this section, be­
ginning at the Florence end. Also approximately 1.75 miles of new 
surfacing was placed on the same end. Constrnction of additional 
drainage structures and storm ditches are contemplated on the 5.2 
miles just south of Florence Junction and on the eastern end of 
this section . 

Miami-Superior Highway 

Tom Reed, Foreman. Length 15.5 Miles 

This section beg·ins at Queen Creek Bridge, 4.5 miles west of Su­
perior on the Florence-Superior Highway, and extends through the 
town of Sl1perior to the Pinal-Gila County line on the Superior- · 
M.iami HighwaJ< 

This section consists of 4.5 miles of gravel road in excellent con­
.did.on from Quee1i Creek Bridge to Superior and 11 miles of mount­
ain road from Superior to the Gila County line. The entire see­
tion is in excellent condition. In the winter of 1923-24, a slide of 
eonsiderable yarda.~,:, <Jl:CUrred at the tunnel on t)lis section, block­
ing· traffic, but wa, .,~eedily removed. Dl{ring the past two years 
the maintenance cret\' nas added numerous drainage structures, so 
that now the road is well draine·d. · 

-"\Vid~ning of the sharp ' curve just above the prison camp is con­
templated in the near future. 
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YUMA COUNTY 

Phoenix-Yuma Highway 

Yuma-W ellton Section 

0. F. DeBerry, Foreman. Len~h 39.2 Miles 

'This section consists of 7.4 miles of county built, crushed stune 
road; 8.2 miles of Federal Aid, crushed stone road, known as Fed­
eral Aid Project No . ·26B; 13.2 miles of old narrow county road , 
whicih utilizes an abandoned Southern Pacific embankment ; and 
D.9 miles of gravel road known as Federal Aid Project No: 26D. 

Due to the fact tha~ suitable material for maintaining this section 
is available only at Dome, midway between the two extreme ends, 
the entire section was placed under the care of one foreman. This 
foreman was given two Liberty trucks with trailers and one F . i,I\T, 

I>. truck. 
'l'bis section excepting the 13.2 miles of narrow r oad, was sm·­

faced with crushed granite, or a poor grade of gravel, containing 

PRESCOTT-ASH FORK HIGHW'AY 

CHINO WASH BRIDGE 
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a large amount of oversize. This surfacing was placed on a grade 
line that lay practically on the natural ground. The subgrade was 
made of '' blow sand. '' 

This type of road proved very unsatisfactory. First, t1he large 
amount of oversize made it impossible to form a smooth riding 
surface, and second, the factt that the grade line was so low caused 
the road to be covered with blow sand. 

The rainfall for 1924 was less than 0.3 inches, · and consequently 
the surfacing broke under the heavy traffic-approximately 200 
cars a day-and blow sand became mi..xed with the loosened sur­
facing c,ausing a condition that can not be repaired without re­
surfacing. This is impractic,al at presen~ as Project 82 is to be built 
in the near future. 'rhis project goes through Telegraph Pass, and 
1tot only cuts off approximately eight miles but places surfacing 
material nearer the two ends of the project. 

It is doubtful if any gravel surfaced road can· stand t,he long dry 
spell to which this section is subjected. However, it is impractical 
to pave the entire &ection at present so probably it would be advis­
able when Project 82 is built, that, wit1h the exception of the mount­
ain sec,tion, a clay plating be placed under the i:mrfacing, or an ef­
fort be made to obtain a surfacing material with a minimum of 
metal ·and with a binding material with a high cementation value, 
such as was found at the Kim Pit. In other words, the road should 
be built wi~h the idea of protection against damage by drouth, 
rather than protection against damage by rainfall or floods. 

A test was made with calcium chloride, using approximately 
four pounds to the square yard, lmi;i no benefit was derived from 
the use of this material, demonstrating that there was not suffi­
cient moisture in the air to be of any benefit. 

Phoenix-Yuma Highway 

Well ton-Aztec Section 

Arthur Renner, Foreman. Length 42.6 Miles 

This section is one of the best in the district, the surfacing seem­
ing to be very suitable for the long dry spells to which the section 
is subjec,ted. It wr.s necessary to make this a long section for the 
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.c;amc r eason found i.::1 dealing with the Yuma--X\T ell ton Section. 'rhe 
only materia l available to resurface is at Kim. This foreman also 
has double equipment. 

Phoenix-Yuma Highway 

Aztec-Stanwix Section 

R. L. Mitchell, Foreman. Length 7.0 Miles 

'rh~s section was completed in the fa ll of 1924 and is one of th e 
higher types of selected material roads. No great maintenance 
problems are encountered in t,his section. 

PHOENlX-WICKENBURG HIGHWAY 

CONCRETE PAVEMENT NEAR MAIUNETTE 
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HIGHWAY DISTRICT NO. 2A 

Comprising- Paving· in Maricopa and Pinal Counties 

GEORGE B. SHAFFER, Paving- Engineer 
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'l'his district, entirely a pa:ving district, comprises approximately 
78 miles of various types of pavement, 73 miles of whic,h, in a gen­
eral way, are connected with and radiate from Phoenix as a center. 
Inc,luded in this distric_t are the Phoenix-Mesa and Mesa-Superior 
Highways tp a point eight miles east of Mesa; the Mesa-Superior 
Highway, beginning at Florence Junction and extending five miles 
toward Mesa; the Phoenix-Wickenburg Highway to a point fom 
miles west of Marinette; and the Phoenix-Ymna Highwa.y to Buck­
eye. 

Of the Phoeni.'..::-Il'Iesa and Mesa-Superior Highways, Federal Aid 
Projects Numbers 47 and 65 were completed during this biennium. 
Federal Aid Project No. 47, constructed jointly by ~he State and 
Maricopa County with Federal cooperation, is four miles of 18 foot 
concrete paving, six inc,hes thick at the center, with a nine inch 
edge of Arizona type, with earth shoulders. 

Federal Aid Project No. 65 is four miles of asphaltic pavement, 
with a four inch asphaltic base and two inch wearing surface. The 
asphalt is 16 feet wide with a 12 X 12 inch concrete c,urb on each 
side, making it 18 feet in width over all, with six foot shoulder. 
This section also was constructed by the State and Maricopa Coun­
ty, with Federal cooperation. 

Federal Aid Project Numbers 48 and 70 on the Phoenix 
""\¥ickenburg Highway were completed during this term, by the 
State and lVIaricopa County w1.th Federal cooperation. With the 
exception of the New River Bridge approaches, Federal Aid Pro- · 
ject No. 48, from Glendale to Marinette, 7.8 miles in length, was 
opened to traffic, prior to June 30, 1924. 

Federal Aid Project No. 48 is an 18 foot concrete pavement, 
Arizona type. 

Federal Aid Project No. 70, extending from Marinette four miles 
west, is an 18 foot concrete pavement, six inches thick at the cen­
ter, with a nine inch Arizona type edge. 
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Federal Aid Project No. 46B on the Phoenix-Yuma Highway was 
completed in June 1!)23. It is a 16 foot concrete pavement, con­
structed by the State and l\!Iaricopa County with Federal coopera­
tion. 

MAINTENANCE 

L. W. Statler, Foreman. Length 78 Miles 

'l'his maintenance district comprises 73 miles of conc,rete pave 
ment and six miles of asphaltic concrete pavement in Ma.ri copa 
County, rac1iat5ng from Phoenix, and five miles af asplrn1tic con­
crete pavement in Pinal County. 

The Phocnix-l\t[esa. Highway, with three miles of asphaltic cou­
crete and 11 miles of cemci1t concrete pavement; the Phoenix-Wick­
enburg Highway, with 19 miles of cement concrete; the Phoenix­
Yuma Highway, with 32 miles of cement concrete; and the M,,sa­
Superior Highway, with nine miles of asphaltic concrete and fonr 
miles of cement con~rete, are under the care of a maintenanc•.~ fore­
man with five to eig·ht helpers. 

From one to two heavy trucks and one eight foot blade, and 
pi0ks, and shovels constitute the equipment required to keep the 
shoulders, except, however, when an emergency calls for additional 
or different t.ypes of equipment. For the slab treatment a one and 
one-half ton ·white truck, equipped wit.h a water proof top and 

I 

trailing hot pot is used. 

lVIa.intenance of the concrete pavement is, at the present time, 
~argely confined to the expansion joint<: and the longitudinal and 
bias cracks which occur a.bout a year aft~r the pavement has ,been 
put into nse. These cracks are treated by filling them with heated 
; 'Grade D '' asphalt from time to time as need eel to preserYe the 
surface of the pavement. 

There has been no special procedure to elate in the maintenance 
of the asphalt pavements. 'l'he mileage is so small that the same 
force and equipment that is caring for the concrete pavement is 
answering present requirements. The asphalt pavement is hold­
ing up well. Many signs of settlement have occurred, which have 
rind are being· brought to grade by nrnintenance with fair satisfac­
tion. 

I 

·i 
I 
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Some ravelirig .at the edges is in evidence, now in its incipient 
stage, . but with increased traffic, owing to the narrow roadway, 
will no doubt reach an injurious stage. This condition, however, 
does not apply to Federal Aid Project No. 65. which has a border­
::ng curb. . The surface of Project No. 65 shows an unequal 
settlement at t,Jie line of union between asphalt and curb. It 1s 
difficult to estimate how long the settlement will continue but a 
flushing of tlie surface from time to time should correct it. 

EXPANSION JOINTS 

'l'he value of expansion joints for pavements seems to be a dis­
puted question among engineers. The allowance of expansion 
areas in the pavement is conspicuous by its variety. 'l'he expan­
sion areas range from merely a construction joint to a two inch 
joint, replaced by an asphaltic filler. 

Pavements laid with either of the two extreme dimensions used 
for expansion areas are at present under constant heavy traffic and 
the surface of the concrete remains in very good condition. In 
other instances where the expansion area allowed was from one­
ha_lf inch to an inch, considerable chipping of the concrete adjacent 
to the joint have occurred and longitudinal and bias cracks have ap­
peared. 

A great deal of the maintenance mens' time is taken up repairing 
these chipped areas and filling the longitudinal and bias cracks. 
Comparatively much less time has been spent on the joints· of ex­
t i-eme dimensions. 

'l'he con0lusion at this time and place is, in the case of no expan­
sion area, foreign matter such as mineral dust, sand and small grav­
el, can not enter the joint ~o any great extent, thereby allowing the 
bearing to remain equal at all points along the joint where strain 
takes place at the time of great temperature change. 

Jn the case of a two-inch joint, another condition exists which is 
fa.vorable to the life of the pavement and that is-a two inch joint 
is a workable area and can be entered with an ordinary pick or spe­
cial tool and all foreign material along with the old filler can be re­
moved and a new filler inserted. This operation can be repeated as 
1.iten as is consider,:,d necessary to insure the safety of the pave­
ment which depends largely upon the 0haracter of the shoulder ma.­
terial. 



8TA'l'E HIGHWAY DEPARTMENT 241 

.Another probable advantag·e in the wider expansion joint is . that 
it actually allows space for more foreign material to collect at the 
edges and wheel ways before unequal pressure occurs at time of ex­
pansion. 

The following arguments reg·arding expa:nsion joints less than 
two inches will emphasize the advan~age of the wider joint regard­
less of its longitudinal interval: 

Regarding narrow joints, from one-fourth inch to one inch and as­
sume them to be perfect; such a joint cannot be r emoved for r e­
placement without great difficulty, the resul~ being that at places 
all of the material has not been removed. Foreign material brought 
on to the pavement by wind, water and in many other ways is 
whirled into the joint by automobiles and other forms of traffic, 
and being of a mineral and metallic nature, its specific gravity is 
much greater than asphalt, it. enters the joint and when packed to 
a f;tate of replacement of the filler ; actually sets up in to a solidified 
mass. The fact that this happens most generally at the wheel-ways 
anq at the edges, causes an unequal bearing at the time of expan­
sion, resulting in chipping at the top surface at the wheel-ways and 
bias cracking at the edges. This same condition might also start 
longitudinal cracks, which will more than likely continue to a stage 
dangerous to the life of the pavement under heavy traffi<,. 

Now the fact that a good or poor joint depends largely upon the 
human equation supplied at the time the joint is made, proves be­
yond doubt t,hat our joints are not perfect and if wider joints art 
mad~, up to two inches, less clanger exists by poorly made joints. 
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HIGHWAY DISTRICTS NUMBERS 3 AND 4 
Comprising the Ea.st Central and Southeastern Counties 

· E. M. WHITWORTH, District Engineer 

GREENLEE COUNTY 
'l'be State maintains 41.2 miles of highway in this County, all of 

which is mountain road and in excellent condit1ion, despite the long 
drontb. 'l'wo maintenance crews ar e employed. 

Clifton-Mule Creek Road 

S. W. Dunag·an, Foreman Length 17.5 Miles. 

'l'he Clifton-Mule Creek section begins at a point about 10 miles 
from Clifton on the Duncan road and extends 17.5 miles tp the New 
Mexico line. 'rhe highway was constructed during 1921-22 and the 
original cons~ruction left this road without surfacing or suffi0ient 
drainage. The maintenance crew has been surfa cing portions of 
t he road where this was necessarry and t hose sections that form­
erly were heavy in rainy weather will be a fast road during t.he 
rajny seasons . . 

Clifton-Solomonville Highway 

Clifton-Greenlee County Line Section 
Charles Perry, Foreman. Length 23.7 Miles 

'l'he Clifton-Solomonville section begins at the city limits of Clif­
ton and extends 23.7 miles toward Solomonville to the Greenlee 
County line. This is a gr avel mountain road, portions of which 
have been resurfaced with cii1ders. The G'ila River bridge fa on 
this section . 

GRAHAM COUNTY 

Clifton-Solomonville Highway 
Solomonville, Greenlee County Line Section 

Charles Perry, Foreman. Length 6.3 Miles 

'l'his section bf gins at the Gi·eenlee County line and extends 6.3 
miles toward Solomonville. It is a mountain road which has been 
resurfaced with cinders, and is in first class condition, considerin g 
the continued dry weather. 



STATE HIGHWAY DEPARTMENT 

San Carlos-Solomonville Highway 
Solomonville-Mathews Wash Section 

No Foreman. Length 20.7 Miles 
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This portion of the San Carlos-Solomonville sec,tion includes 
Federal Aid Projects Numbers 68, 67 and 43. It is a pavement 
section, extending from Solomonville to Mathews Wash, a distance 
of 20.7 miles. Extensive work has been done in the hauling of 
gravel for shoulders on Federal Aid Project No. 43. 

The maiutenance crew is equipped with a portable asphalt kettl!i 
and tl;te necessary tools for the treatment of expansion joints and 
cracks. All joints have been h 'eated recently and the section is in 
first class condition. 

Sa,n Carlos-Solonionville Highway 
San Carlos-Mathews Wash Sec.tion 

James H. Fine, Foreman. Length 26.1 Miles 
From Mathews vVash west 19.5 miles is an improved gravel sur­

faced road, which needs rain badly that the section may be re­
:;haped. Installation of culverts are contemplated to replace dips 
used as irrigating ditches. 

From the end of the improved section, the road passes t,hrough 
the San Carlos reservation to the San Carlos River bridge. This 
section, which is in the area of the San Carlos dam reservoir, in 
part, must be abandoned, and consequently does not justify more 
expenditure than necessary to maint

1
ain traffic. The wooden cul -

verts and bridges on this section have been provided with guard 
rails and runners by the State, the Indian Service furnishing the 
lumber. 

The Gila Bridge deck has been repaired by placing two-way run­
ners throughout its length. The San Carlos Bridge floor was 
skengthened and improved by one-way runners. These bridges 
will be painted. 

Globe-San Carlos Highway 
J, H. Thompson, Foreman. Length 28.6 Miles. · 

This section extends from the San Carlos bridge to the city limits 
of Globe. From the San Carlos bridge to Rice, the road is through 
the reservation. Sufficient maintenance is given this section to 
maintain traffic. The wooden culvert~ and bridges have been re­
paired and guard rails placed on all bridges. 

From Rice to Globe is an improved graveled road. As oversize 
material was used in the surfacing· and ~he binc{ing is granular, 
this sec,tion is cliffiult to maintain. 
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GILA COUNTY 

Globe-Roosevelt Hig·hway 
J. M. Sanders, Foreman. Leng·th 33 Miles 

This section begins at a point on the Globe-Miami Highway, mid­
way between Globe and Miami and extends to the Maricopa Coun­
ty line at Roosevelt Lake. A construction c·amp has been at work 
over this section, clue to the fact tlhat the work has been of a recon­
struction nature. Alignment has been improved, the roadway 
widened and resurfaced, additional drainage prvviclecl and several 
g·uarcl rails and retaining walls built. The work was completed to 
a point 11 miles from Roosevelt, where it was necessary · to stop on 
account of lack of funds. Fm~her work in the vicinity of Roose­
velt Lake is 00ntemplated as the road is very narrow in some sec­
tions. 

The maintenance crew is caring for the .entire mileag·e and with 
the arrival of the rainy season the road will be in excellent shape. 

White River Highway 
Rice Section 

This road is being reconstructed jointly with Gila County. It 
ext.ends from Rice to White River Agency. The improvement con­
sists principally of surfacing the old road bed, and in some in­
stances, straightening the alignment. 

Wooden box culverts are being tnstalled at-necessary places, the 
lumber being furnished by the Indian Servic,e. The work has pro­
ceeded to a point 41 miles from Rice toward Cooley. Due to pro­
hibitive grades and the need for relocation of portions of the road, 
it is not advisable to expend a large sum on this project. 

Miami-Superior Highway 
Miami-Gila County Line Section 

J. H. Davis, Foreman. Length 9.5 Miles 

This section begins at the west city limits_ of Miami and extends 
to the Pinal County line. It comprises 9.5 miles of scenic mount­
ain road. Portions of this section have been r esurfaced with de­
composed granite. Due to the heavy truck and passenger traffic, 
other portions are to be resurfaced, but the road i;; ,Yell main­
tained and fast. 
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HIGHWAY DISTRICT NO. 4 

COCHISE COUNTY 
Douglas-Rodeo Hig·hway 

Douglas-State Line Section 
Guy Davis and Bert Cliok, Foremen. Leng'th 50 Miles 

2-15 

'l'his section, 60 miles in length, extends from Douglas to the New 
lVfexico line. 'l'wo crews, each comprising a ca retaker ailcl two men, 
nre keeping the road in good condition . lVIany places in the road 
would be benefited by surfacing- the entire width of the roadway. 

'l'hc · nrccl for surfacing is clue to poor construction, oversize 
material having been used in light fills, leaving a rough surface 
which has been further exaggerated by the continued dry weather 
making binder clnst and '' blow away.'' 'l'he short sections that 
were in clay formation have been sanded. The normal crew is 
gradually surfac,ing the rough places and all dips in this section 
have been concreted. 

Bisbee-Douglas Highway 

Bisbee-Douglas Section 

E. E. Thomas, Foreman. Length 24 Miles 

'l'his section is 24 miles of concrete pavement, 18 feet wide with 
three foot shoulders. State forces constructed 8.4 miles of this 
section and the Cocbise County Highway Commission constructed 
the remainder. Portions of the sections constructed by the Cochise 
County Highway Commission are badly cracked longitudinally and 
entire· sections have taken settlemeut. 'l'his is clue to insufficient 

I 

settlement of the embankment prior to laying the pavement. 'l'hi'ee 
hundred feet of .pavement, full width, have been replaced. Wark 
on filling the cra cks will begin immediately. 

Bisbee-Tombstone Highway 
Bis bee-Tombstone Section 

E. E. Thomas, Foreman. Length 26 Miles 

'l'en miles of this section is paved with asphaltic concrete. It has 
received no maintemmce, bnt it is contempla~ecl that it will be flush 
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coated and the shoulders of the original sec~ion widened. 
Approximately six miles south from the encl of the present pave­
ment will be paved. The portion of ~he road through the canyon 
and over the divide is in as perfect co.ndition possible, considering· 
the long, dry period. 

Benson-Tombstone Hig·hway 

Benson-Tombstone-Section 

E. H. Tilton, Foreman. Length 24 Miles 

'rhis section, in the main, is a fast road. Portions are being re­
Burfaced by the regular maintenance crew. On the south end of 
the sec~ion, hinder is lacking, 

0

due to the dry weather and the high · 
speed traffic, which make it difficult to maintain a cushion. 

Tom,bstone-N ogales Highway 

Tombstone-Santa Cruz County Line Section 

R. J. Cornelius, Foreman. Length 25 Miles 

Portions of this section needed surfacing haclly and the marn­
tenance crew has succeeded in surfacing all parts in need of gTavel 
i..o mix with ~he clay formation. The entire section is in excellent 
condition despite the dry weather. 

Tucson-Benson Highway 

Benson-Pima County Line Section 

J. I . Archer, Foreman. Length 10 Miles 

Considerable surfacing and ditching was necessary in this sec­
tion but this was accomplished without any additional men being 
employed. The highway now has been sufficiently surfaced to 
11iake it a fas~ road. 

PIMA COUNTY 

Tucson-Benson Hig·hway 

Tucson-Cochise County Line Section 

A. V. Lemons and J . I. Archer, Foremen Leng-th 42 Miles 
Of the 42 miles of this highway in Pima County, that portion 
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south of Vail is all fast road and in good condition. The :;ection be­
tween Vail and Tucson was scarified and reshaped. 'l'he material 
is sandy in foi·mation and does noi; bind readily in dl\\7 weather. 
Some sections are corduroy. When funds are available it is con­
templated that this section will be r eloc,ated, eliminating numerous 
bad curves. 

Vail-Empire, Hig·hway 

Jack Anderso,n, Foreman. Length i7 Miles 

'l'he entire mileage of this section has been reconstructed by State 
forces. 'l'he greater por~ion of the road is of decomposed granite. 
Due to lack of rain the roadway is somewhat heavy. The road will 
be in excellent condition after it has received some moisture anc:t 
has been dragged and bladed. 

Tucson-Florence Highway 

Tucson- Rillito Creek Section 
J, ;W, Horton, Foreman. Length 3.8 Miles 

This section, a. cement concrete pavement, 18 feet wide, begin­
ning at the north city limits of Tucson, extending to and including 
the bridge across Rillito Creek, is maintained by State forces . 
Maintenance has been given ~o the shoulders. 

Tucson-Florence- Highway 

Rillito Creek-Pinal County Line 
H. B. Hall, Foreman. Length 22 Miles 

Owing to excessive drouth, this section in some places fo1· short 
distances shows· appearance of corduroy but not sufficiently to in­
terfere with fast traffic. As a whole the ent~re distance is in good 
c.ondit ion. 

Tucson- Nogales Highway 

Co,ntinental-Santa Cruz County Line Section 
A. V. Lemons, Foreman. Length 8.9· Miles 

On this section the state maintains 8.9 miles of 18 fooij cement 
concrete highway. The cracks and expansion joints recent ly have 
been treated and the pavement is in excellent condition. 
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Pima County, at present, maintains 21.7 miles of road from t1he 
end of the paving· south of Tucson to a point two miles south of 
Continental. .A survey has been made by the State Highway De­
partment which proposes the abandonment of the section ma.in­
~ained by the County. The department's snrvey eliminates tw,, 
railroad crossings. Should the contract be awarded for this line 
change, the State will take over the entire maintenance betweeu 
'l'ucson and N og·ales. 

SANTA CRUZ COUNTY 

Tucson-N oga.les Highway 

Piina County Line, Nog·ales Section 

Wm. Lowe, Foreman. Length 27 Miles 

This section is in excellent condition despite the dry weather . 
. Numerous short sections have be·en resurfaced by the regular 

maintenance crew. Where the highway passes through the Santa 
Cruz Valley there are numerous blind curves arnl their elimination 
is contemplated. Numerous clips have been eliminated and re­
placed by concrete bridges and culverts. The two-mile section of 
18 foot cement concrete from the city limits of Nogales north soon 
will be treated by filling cracks with asphalt. 

Tombstone-Nog·ales Highway 

N ogales-Patagonia Section 

J. C. Shields and James Parker, Foremen. Leng'th 22 Miles 

.A construction crew, doing reconstruction work, has been on 
this sec,tion, following generally the old alignment. Dangerous 
curves have been widened, the roadbed reshaped and some portions 
of the road have been resurfaced. .Additional drainage has been 
provided and the roadway ditched. The reconstruction work 
covers a S\retch of. 15 miles . 

.At present, two maintenance crews a.re ea.ring for the sections 
that were worked over by the construction forces. Due to c.on­
tinuecl dry wea~her this work will be necessary until sufficient 
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eainfalls set up the loose material. 'rI1e maintenance crews are 
using teams instead of trucks, and when not engaged in the dragg­
ing of new sections, are improving generally those portions not 
covered by the construction forces. 

Tombstone-N og·ales Highway 

Cochise County Line, Patago•nia SeQtion 

W. H. Collie, Foreman. Length 26 Miles 

Portions of this section needed surfacing badly and the main­
tenance crew has surfaced all parts in need of gravel to mix with 
the clay foundation. 'L'he entire distance is in excellent shape des­
pite the dry weather. 

PHOENIX YARD 

SHJPPf NG i\ [ATEnTALS 
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0. R. JONES, Superintendent of Equipment 

T HE warehouse of the Arizona Highway Department, centrally 
loc,ated in the yard, is a t,wo-story structure of galvanized 

iron, 50 by 96 feet in plan. A spur track runs alongside the 10 
foot concrete platform, which extends from the first floor of the 
warehouse, enabling i;he easy loading and unloading of material 
from the cars which {·un up the track to the I)latform. 

'rhe warehouse is used principally for ~he storage of implement 
and motor vehicle parts, which are placed in bins, with the equip­
ment classified and a card record on each bin, showing the loca­
tion of each part, its number and ~ts price. A c,utting machine is 
now installed for making stencils for various uses such as altering 
bins and marking iron shipments to the different camps. During 
the present administration the number of bins has been increased 
from 3,000 to 6,500. 

A magneto room has been installed on the second floor of the 
warehouse, and the equipmen~ on that floor is arranged in an or­
derly manner according to the card index, so that each-part may 
be readily found when needed. 

Harness Room 

A stairway has been constructed to the attic, which has been 
made a thil'Cl floor for the housing of harness. 

On the main floor of ~he building is the office of the superinten­
dent of equipment, v,here a force· of clerks keep the card index 
system. One innovation of the equipment force is the index 011 

trucks and antomobiles, which have been lettered and numbered 
according to their classification. This systfm is of particular ad­
vantage in regard to trucks in the field, for when a truck arrives 
in the yard its number is viewed and a check of the records imme­
diately gives the history of the truck. 

Opposite the warehouse, extending the entire length of the yard, 
and on the east and west ends are large bins which house oil drums 
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and heavier parts. The oil bins are in three tiers and are so ar­
ranged that one man can plac,e in them a 50 gallon drum of fuel oil. 
weighing 400 pounds . . 

Reclamation Department 

The reclamation department for parts of trucks, automobiles, 
caterpillars and the like, prevents waste and saves the State con­
siderable expense. Old parts of machinery before being junked 
are taken to the reclamation department for inspection. Parts that 
have any value are reclaimed by, repairs and the remainder, 
which are of no economic use, are placed on the junk pile. 

The present administration has paid particular atten~ion to this 
department and is getting the fullest possible value from its trucks 
from the largest to the smallest part. Old springs are placed in a 
huge pile and are reclaimed in the new spring furnace. Thus the 
highway department builds and rebuilds its own springs. 

Blacksmith Shop 

Since the advent of the new administration an addition of 1,344 · 
square feet has been built to ~he blacksmith shop. The blacksmith 
shop houses the new spring furnace, by means of which the State 
builds .and reclaims its springs. The shop •is equipped with facil­
ities for all general work, including a huge air hammer; used for 
heavy welding. The tools are electrically driven and this feature 
saves both time and expense. A new rack for blacksmith mate1iials, 
such. as iron bar, rod, angles and the like, has been constructed. 

The department has installed electric blowers which have done 
away with the old time hand blowers. Also, an Oxweld Acetylene 
Generator has been installed for cutting and welding, through the 
use of the oxy-acetylene torches. The department is making its 
own tar pots, which .are of an exceptionally superior quality. These 
tar pots can not be procured · outside, for none having the same 
superior quality are to be found on the market. 

The general work of the blacksmi~h shop varies from taking care 
of vehicle equipment to road machinery. 

The Machine Shop 

The machine shop has been equipped with 100 lineal feet of metal 
benches; an air compressor, which furnishes air for the entire plant, 
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inc,luding the blacksmith shop and spring furnace; and a new cylin­
der grinder, which enables the department to grind out its own 
cyli~ders, effecting a saving of $20 per motor. 

The machine shop also is eq11ipped with lathes, drill presses, tool 
grinders, sharpeners and high speed hack saws, all electrically 
driven. 

The Carpenter Shop 

The carpenter shop is equipped with all tools necessary to take 
ca1;e of wood work needed .at the plant and the camps. In addition 
to the tools already on hand, the departmenij installed a planer, a 
cut-off saw and a saw filing machine. 

Automobile Department · 

In the .automobile department sufficient pits have been construct­
ed to take care of all ~he trucks and c,ars which are in need of re­
pairs. It is here that the motors are taken down, rebuilt or 
assembled. All equipment necessary for repairs is available to the 
skilled mechanics who handle this work. 

One part of the work properly belonging to the automebile de­
partmen\ is the new top shop where .the tops of automobiles arc 
rebuilt and the upholstery repaired. The top shop covers a space 
24 by 24 feet. New tops also are constructed here, and tents are 
repaired and placed in stock. 

The radiator branch of the automobile department repairs and 
rebuilds all radiators. 

One of the new feat_ures properly belonging to the automobile 
department is the "Burning-In '' machine by. which bearings are 
burned in. 'This machine burns in bearings in six hours as ~om­
pared to 28 hours by the old scraping-in method, or a saving in 
time and expense of 22 hours. 

Swinging cranes are used by the department as time and labor 
saving devices. 

Caterpillar Department 

The caterpillar department occupies 1,300 square feet of floor 
space. Here the caterpillars are repaired and rebuilt. One of · the 
new innovations in the caterpillar department is the caterpillar 
trailer, which is used to h1rnl the caterpillars about. Previous to the 
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installation of these trailers the caterpillars could be moved only 
at the rate of three miles per hour .. Now, when loaded on the trail­
er, the caterpillar is moved at the speed of 18 miles per hour. 

Steam Cleaning· Plant 

In the steam cleaning plant all greasy machinery, covered with 
dirt and oil, is cleaned with a steam and hot water jet. This work 
is done with ijhe highest speed and the jet is not only a time and 
labor saving device, but it eliminates considerable of the expense 
formerly attendant to the use of gasoline for cleaning. 

All vehicles are thoroughly cleaned with {he steam and bot· water 
jet before going to the painij shop, thus insuring the removal of oil 
and dirt and providing a. clean surface for painting. 

Connected with the steam cleaning plant boiler are the engine:; 
of a large stiff leg derrick. Through the use of this derrick the 
heaviest machinery is loaded and unloaded from cars on the spur 
track. 

The Paint Shop 

All vehicles, equipment, implements and tent houses are painted 
with the standard paint of the Highway Department by means of a 
compressed air spray gun. This system of painying penetrates 
every nook and crevice of the article and provides a thorough 
coating, evenly applied. The compressed air spraying machine is 
driven by a portable gas engine and can be moved from place to 
place The varnish and sign painting room is dust proof. 

Heavy Machinery 

All heavy machinery and equipment is being piled along the spur 
track so that it can be easily l9acled on cars when necessary. New 
wheel racks have been constructed, three tiers high, and under this 
system by use of a chain hoist, one man can load a wheel weighing 
1,000 pounds, into any of the racks. This work formerly required 
three or four men to carry out. 

Also along the spur track there has been constructed n ew steel 
racks, five tiers high and extending for a. distrnce of 105 f eet, all 
containing reinforcing steel. 

Innovations Planned 
The department is contemplating· the installation of new and adch-
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tional equipment at the shops at Ash Fork and Tucson. 'l'ht' 
blacksmith shops will be given more equipment and new mot,or 
rooms and garags will be constrncted. 

'l'he department is planning· to send a traveling paint shop and 
s team plant on tour so that the equipment at the various camps 
can be clean ed and painted without necessitating a trip to the shops. 
'J'he traveling plant will haYe a compressed air gun for painting 
and the work which formerly consumed one half to one day, now 
can be completed in 10 oi· more minutes. 

All compressors are to be mounted with rubber tires and springs 
to climiuate vibration and to double the life of the compressor. 

All equipment is being st"1ndardized as far as possible, includ­
ing cate1·pillan;, trncks, road clca11el's, g rnd ers and the like. 

AIR COMPRESSORS 

MOUNTED ON TRAILERS 
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- DISTRIC,T NO. 1 
Office and Shops, Ash Fork 

B. M. ATWOOD, District Engineer 

During the previous administration, the Highway Department 
]eased approximately three-fourths of an acre of land on the Har­
vey House spur in Ashfork, erecting on it a small warehouse. A 
blacksmith shop and sheds for a few cars, also had been staked 
out. 

The yard has since been increased to three times i-fis original 
size and surfaced with cinders. Two hundred and twenty-five feet 
of shed has been built, including two rooms, 10x18 feet, for quar­
ters for the watchman and mechanics; an office, 15:s:20 feet; and a 
small shop, 18x40 feet . 

The shop is equipped with a South Bend Lathe, No. 67D-15 ' 1 ; a 
power drill press; a grinding machine; a boring-in machine; acety­
lene and soldering machine outfit; an air pump; an overhead track 
and trolley ,vith a one-ton crane; a. blacksmith shop, two cemen~ pits 
and necessary small tools. 

All of the equipment not in actual use in the district is stored at 
this yard. A mechanic, one or two helpers and a watchman are 
employed at the yard. 

Due to the fact that old war equipment is being used on main­
tenance, the mechanic has little time that he can devote to anything 
but, this eql1ipment. A G. lVI. C. truck with an ambulance attached 
is used by the mechanic, so that he can respond to telegraphic 
urders at once when a truck breaks down and make emergeney 
field r epairs. If the truck is badly damaged, it is towed into the 
yard at Ash Fork, and exchanged for one that has been overhauleu . 

No regular office man is kept in the office. An office assistant 
is employed for two to or four hours a clay to receive all mail and 
telegrams, to attend t,o invojces, requisitions, payrolls and main­
tenance reports, and to keep the cost data on the maintenance work. 

The yard and office was established at Ash Fork on account of 
the fa.et that it is a junction point of the Old Trails and the Grand 
Canyon-Nogales Highways, leading south, and a junc~ion of the' 
Santa. F e railroad leading south. It is the only railway connecting 
point between the north and south sections of the state. 
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DISTRICT NUMBERS 3 AND 4 
Office and Shops, Tucson 

E. M. WHITWORTH, District Engineer 

·257 

'l'he office and shops of Districts Numbers 3 and 4 of the .Arizona 
Highway Department are in Tucson. Located · in the yard is a 
warehouse, a blacksmith shop and other necessary shops . 

.All equipment in the districts is repaired here. vVhen · a truck is 
·badly damaged it1 is towed into the yards and r eplaced with om 
that has been overhauled. 

Installation of new innovations for the Tucson shops is contem­
plated. 

PRESCOTT-ASH FORK HIGHWAY 

"ROAD MAINTAINER" 
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V. A. WOOD, Chief Clerk 

I n addition to auditing and accounting, the work of this Depart­
ment covers payrolls, cost ac,counting, and purchasing of equip­

ment, materials and supplies. 

Auditing and Accounting· 

This branch of the accounting department, · m charge of the 
assistant chief clerk, a.utlits all bills against the highway depart­
mi_mt, prepares and passes all claims for payment, and keeps . fund 
and project records. 

A copy of each requisition whether a general office purchase 
· order, issued by tpe purchasing agent, or a field emergency requi-

ACCOUNTING DEPARTMENT 
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sition issued by the engineer or foreman in charge of a project, is 
entered in the project liability ledger and filed by the requisition 
clerk The project liability ledger reflects, through its totals, the 
total liabilities incurred against all projects at all times. When in­
voices for purchases delivered are entered against the requisitions, 
the balances, as shown by this. record, reflect the outstanding lia­
bilities against all projects at all times. 

The requisition files are. so kept that duplicate payment of bills 
is impossible. From the requisition desk, bills are entered ; in the 
voucher register, the accounts payable ledger, are w1'itten into 
claim, entered in ~he claim register, project ledger and · the cost 
reoords; 

'l'he voucher register serves as the control for accounts 'payable. 
'l'he claim register has been extended under the present administra­
t.i011, in scope and usefulness, to show throug·h its daily balances 
the stat..us of all. funds each clay. 'fhis record now also reconciles 
monthly with · the records of highway department claims pa,ssii;i,g 
1 hrough the office of the Board of Director~ of State Insti_~11tio~~ 
11nd the State Auditor's Office. An average of more than 900 
claims are .now written eacih month, co,;ering bills amou~ting' ·~o an 
average of more than $300,000. 

Claims having passed our records are transmitted to the Board 
of Directors of State Institutions, thence to the State Auditor's 
Office for its record, approval, and .issuance of warrants. . War­
nmts .are retµrned to the highway department through the ,. same 
channels rmcl are, after bein~; ~nterecl in our reeords, maiied.•to P,ay­
ees. 

Accounting System 

'l'he system of accounting now in use is a general ledger system 
installed by Smart Gore & Co., certified public accountants of 
Chicago, under the direction of a joint investigating committee 
e'reated by the Sixth Legislature. 

1Vith the exception of additions of new accounts; and the extenc1-
ing of the scope of the claim register to . show balances in ·funds, 
the system as installed has continued in use and covers all records 
nf the Highway Department from January 1, 1923 to the · present. 
time. 
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During . the present administration many clrnngcs have been made 
to increase the efficiency of the accounting ·deiJal'tment and :to Jm·-·· 
nish the Stat,e engineer with records upon which to base estimates 
of the c:ost of proposed projects, and to budget the expenditures•of 
the highway department at the beginning of each fiscal year. 

Payrolls 

Iu order to meet the r eqnirements of the semi-monthly ·pay day 
law, • employees of the hig]nyay department are paid throug-h. ;the 
Btate Engineer's Imprest li'nnd. The amount of this fund ic; 
$50,000. . Payrolls no;w amount to over $80,000 and more than 
a,000 checks arc issued monthly. This is in addition to payrolls nf 
contractors. 

Aim of Department 

It ·is the aim of the accounting department to reduce the time 
necessary to pass a bill for payment to tbe minimum in order to 
maintaill' the best, relations with creditors and to take adva.ntag·e of 
discounts; where possible. 

It now takes an average ·of about 30 days to secure record of re­
eei1jt of ·purchases, approval of prices and · amounts, auditing and 
passing bills for payment and transmitting_ warrants to payees. 
This average could be considerably reduced if it were not nec·es­
sary to · send claims drawn aga'inst County 75 per cent Funds to 
the boards of supervisors for approval. 

The highway department is daily taking advantage of cl,iscom:{ts 
offered for prompt payment of bills, notably bills for cement on 
which it is securing a discount of 5 cents per barrel. 'l'his, it is es­
timated, will save the Department $1,400 on one paving project 
alone. 

Authority for Expenditures 

Probably the most impor~ant addition to the accounting system 
is the "Authority for Expenditures," (A. F . E .), which was sug­
gested by and installed through the cooperation of the Chief En­
gineer. 

At the beginning of the fiscal year or upon opening new projects, 
the district engineer submits an R. A. F. E., (Request for Authority 
for Expend.itures) to the State engineer for each project. When 
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upproYecl by · the State engi11 ee1·, . upon the recommeuda tion of the 
chief engiuee1:, the R. .A. F. E . is passed to the accounting depart­
men~ and an .A. F. E. (Authority for Expenditures) is issued over 
the sig·naturcs of the secr etary of the Board of Directors of State 
Institutions, the. State engineer, and the 0hief clerk. 

The A. F. E. authorizes the expenditure of certain amounts, 
based on the es timated cost of the project, and designates the funds 
out of which the expenditure is authorized. 

'l'lte expenditures for salaries, supplies and the like for the g·en­
eral office, drafting room, accounting department, laboratory, 
warehouse, and shops are all similarly authorized . 

This gives the highway department all the advantages of a 
budge t, covering all of the activit,ies of the department. 



RECAPITULATION 
Status of Funds 

July 1, 1922 to June 30, 1924 

Total Claims In Transit Auditor's 
Receipts Registered Cancelled June 30, '24 Balanc.e 

Apache 7~% $ 12,276.85 $ 10,849.47 if; $ $ 1,427.38 
Cochise . 147,930.76 117,146.54 7,383.14 38,167.36 
Coconino 28,593.72 23,049.49 5,544.23 
Gila 124,547.34 116,351.22 11,167.63 19,363.75 
Graham 16,975.15 15,140.97 1,834.18_ 
Greenlee 25,437.69 24,407.29 1,030.40 
Ma ricopa 162,842.09 152,343.89 22.50 10,520.70 
Mohave 21,836.20 18,028.15 23.91 3,831.96 
N avajo 17,647.56 15,488.99 2,158.57 
Pi,ma 74,360.31 45,529.51 87.44 28,918.24 
Pinal 59,955.67 52,284.41 109.04 7,780.30 
Santa Cruz 14,559.23 13,803.83 527.83 1,283.23 
Yavapai 110,341.93 70,126.83 195.00 40,410.10 
Yuma 33,025.89 23,431.58 557.38 10,151.69 
Federal Aid Road Account 2,373,351.90 ·1,998,906.54 61,930.71 436,376.07 
Senate Bill 51 151,929.28 151,929.28 
House Bill 15!J 151,000.00 75,790.46 75,209.54 
St.a te Highway Maintenance Ac.count 433,771.72 359,035.58 827.21 75,563 .35 
25% Fund 3,070,848.69 3,121,319.07 70,465.04 19,994.66 
Sacaton Prison Power Lin e 50,000.00 50,000.00 
Chloride Mohave Co. Line 40,000,00 40?000.00 

TOTAL $7,121.231.98 $6,404,963.10 $ 75,209.54 $ 153,296.83 $ 794,356.17 



County 

Apache ............... . 
Cochise ................ . 
Coconino ... .. ...... .. ............. ... . 
Gila ........................ ......... . 
Graham .............. ........ . 
Greenlee .. ...... .............. . 
Maricopa ....................... . 
Mohave ................ ......... . 
Navajo ................................. . 
Pima ........ .... .... .......... .... ..... . 
Pinal.. ..................... ,: .......... . 
Santa Cruz ........... .. : ........... . 
Yavapai ...................... ....... .. . 
Yuma ................................... . 
State Engineer's Salary ... . 
State Engineer's Expense .. 
General.. ............................. . 
Transfer of Funds ............. . 
Refunds ............................... . 

1 ndircct 

7,889.65 

12,000.00 
2,254.84 

197,938.54 
253,684 .63 
276,923.20 

RECAPITULATION 
Net Expenditure 

July 1, 1922 to June 30, 1924 

En.!dncering Construction Maintenance 25% 75% ·F. A. S. B. 51 

$27,663.58 $228,428.67$ 55,139.27 S 151,246.93 S 10 ,849. 47 8120,079 .50 
8,480.89 179,017 .85 168,499.63 186,490.53 117,146.54 
7,786.21 37,586.23 5G,050.S3 63,652.51 23,049.49 10.00 

118.53 127,658.92 72,772.29 G2 ,502 .89 116,351.22 
33,080.46 386,690.29 46,328.49 77,367.69 15,140.97 306, 721.918 2,5 ,944.83 

51, 33-5 .10 91,727.77 57,245.89 24,407 .29 
68,645.67 1 ,445,776.09 84,120 .05 492,549.50 152,343.89 857,839.02 67,290.85 
3,614.09 40,479.43 50,255.99 40,265.16 18,028.15 1,5,283.85 

21 ,040.50 236,312 .03 36,372 .SS 188,626 .72 15,488 .99 53,779.74 21,038 .83 
5,141 .93 103,182 .49 62 ,808.59 81,268 ,44 45,529.51 6,56,5 .66 15 ,723 .39 

20,693.83 383,779 .60 107,772.52 330,828 .95 ,52,284.41 62,051.55 
8,900.74 103,904.90 37 ,723.16 103 ,411.76 13,803.83 6,200 .88 17,904.84 

27,324.57 788 , 607.37 115,691.71 426,271 .0,5 70,126 .83 414,330.04 2 ,458.97 
13,487 .32 279 ,785.25 30,481..52 134,922.67 23,431.58 156 ,044, 39 

L2 ,000 .00 
2,254.84 

181,373 .28 
252,117.06 1 ,567 .57 
276,923.20 

SHMA H . B. 159 Tot• 

$23,188.16$ 5,872 .46 S311,23 
52,361.30 355,99 
13,472.34 1 ,238 .93 101,42 
20,295.75 1,399.88 200,54 
27 ,968.11 12,955.73 466,09 
G0,483.69 926 .00 143,0G 
20,898.28 7,620 .27 1 , 598,54 
14 ,678.85 6,093 .50 94,34 
14,319.96 471.17 293, 72 
20,523.95 1,522 .06 171 , 13 
64 , 170.3.5 10,800.34 520, 13 
7,921.75 1 ,285.74 150 ,52 

11,542.08 6,894.68 931, 62 
7,211.01 2,144.44 323,75 

12,0C 
2,2E 

16,565 .26 197,92 
253 ,6e 
276,92 

$750,690.86 $245,983 ,32 $4 ,392.544 .22 $1,015,744 .70 $3,121,319.07 $697,982 .17 $1 ,998,906 .54 $151,929 .28 ,359 ,03,3.58 875,790.46 $6,404 ,9€ 



TWENTY-FIVE PER CENT FUND 
RECEIPTS AND DISBURSEMENTS 

July 1, 1922, to June 30, 1924 

Cash on Hand Claims in Auditor's 
Receipts Claims Paid 6-30-2-! Transit Balance 

Balance July 1, 1922 $ 271,792.00 $ $ $ $ 
Tax Apportionment 1922-23 91,502.66 
Tax .Apportionment 1923-24 174,250.50 
Motor Vehicle l!'ees 169,338.51 
Motor Vehicle Mill Tax 13,471.55 
Gasoline Tax 352,721.75 
Pedcllers' License 25.00 
Federal Aicl 1,556,961.96 
County Aid 14,264.31 
Transfer of l!'un cls 220,113.47 
Refuncls-Depositecl with Treasurer 206,406.98 
Refunds-Cash on Hanel 6-30-24 1,400.91 $ 1,400.91 
Apache County 151,246.43 
Cochise County 186,490.53 
Coconino County 63,652.51 
Gila County 62,502.89 
Graham County 77,367.69 
Greenlee County .57,245.89 
Maricopa County 492,549.50 
Mohave County 40,265.16 
Nava.jo County 188,626.72 
Pima County 81,268.44 
Pinal Count~, 330,828.95 
Santa Cruz Coun1"y 103,411.76 
Y:wapai C6uutv 426,271.05 
Yuma County 134,922.67' 
General 195,628.12 
Transfer of Funds 252,117.06 
Refunds 276,923.20 

$3,072,249.60 $3,121,319.07 $ 1,400.91 $ 70,465.04 $ 19,994.66 



SEVENTY-FIVE PER CENT FUND 
RECEIPTS AND DISBURSEMENTS 

July 1, 1922 to June 30, 1924 

Tfr. of 

County-
Balane.e 'l'ax Approp. Tax Approp. Funds or Gasoline Total 

Revenue July 1 , 1922 1922-23 1923-24 Refunds Tax 

Apache . .. • . ... • . . .. . $ $ 3,291.1 2 $ 7,016.51 $ $ 1 ,969.22 $ 12,2!i6 ,85 
Cochise . . .. . ... .. .. 2.04 44,851.75 86,778.25 16,298 .72 147,930.76 
Coconino . . . .. .. . ... 7,548.09 . 15,393 .64 2.,18 5,649.51 28 ,593.72 
Gi la .... .. . . .... . .. 38,771. 05 73,825,83 11,950.46 124,5,.l: 7. 3t.1, 
Graham ...... . .. . . . .. 4,680.1 6 9 ,299.Su 2,995. 13 16,975.15 
Greenlee ... . ... .. 7,784 .71 15,866 .1 2 1 ,786 .86 25,437.69 
Maricopa .... .. . . . . .. 36, 508.2 6 71 ,526 .15 54,807.68 162,842.09 
Mohave ... · ·•· . ·•·· .. 6,285.51 11,550.17 41000.52 21,836.20 
Navajo . . . . . . . . . . . . . . . 1 ,7 5t.l. 26 3,SG0.53 7,3 93.52 4 ,939.25 17,647.56 
Pima . . .... .... . . .. . 4,040.75 17,500.35 34.673.61 18,145 .60 74 ,360.31 
Pinal . . . . . . . . . . . . . . . . 16,5 03.09 30,401.16 7 ,889 .65 5, 161.77 .59,955.67 
Santa Cruz . . ... . . . .. . 3,754.32 7,701.76 3,103 .15 14,559.23 
Yavapai .... . . . . . . . . . 33, 721. 66 64,828 .92 279.12 111512.23 110,341.9 3 
Ynma ... . .. . ... . . ... . 4,541.60 6,582.61 13,365.97 8,535 .71 33,025.89 

TOTAL .. , . . . . . .. $10,338.65 $231,343 .21 $449,021.47 $8,171.25 $150,855.81 $850,330.39 

Olaims 
Registered 

$ 10,849.47 
117,146.54 

23 ,049.49 
116,351.22 

15,140.97 
U,407 .29 

152,343 .89 
18,028.15 
15,488 .99 
45,529.51 
52,2s,1.41 
1 3,803.8 3 
70 ,126.83 
23,431.58 

$69 7 ,982.17 

Claims in B alance 
Transit June 30, 19 24 

$ $ 1,427 ,38 
7,383.14 38,167.30 

5,544.23 
11,1 67. 63 19 ,3 6 3 .75 

1,834.18 
1,030.40 

22 .50 10,520.70 
23 ,91 3,831.96 

2,158.57 
87 .4 4 28,918.24 

109.04 7,780.30 
527.83 1 ,283.23 
195 .00 ,10,410.10 
557.38 10,151.69 

$ 20,0 73.87 $ 172 ,422.09 



SENATE BILL NO. 51 

RiCEIPTS AND DISBURSEMENTS 

July 1, 1922 to June 30, 1924 

Balance 
July 1, 1922 Refuucls Claims Paid 

Apache Trail $ 34,286.33 $ * $ M,286.33 
Ash Fork-Nelson 2,458.97 2,458.97 
Geronimo-Solomonville 

F. A. 43 25,944.83 . 25,944.83 
-Phoenix:-Yuma 33,004.52 

Arlington-Gillespie Dam 21.33 
Gila Bend Gillespie Dam. 

F. A. 53 27,907.74 
Gila Bend-Piedra F. A. 56 168.35 
Arlington Bridge 4,903.70 
Piedra-Stanwix F. A. 69 3.40 33,004.52 

Tucson-Nogales Bridges 33,628.23 
Federal Aid 25B 19,540.98 
Continental Bridge F. A . 75 90.Gl 
Federal Aid 66 13,977.04 33,628.2;3 
Structures Adj. to F. A. 66 19.60 

Winslow Holbrook 21,038.83 21,038.83 
D. I. Refuncls 1,567.57 1,567.57 

--
:t;l50,3Gl .71 $ 1,567 .:}7 $151,929.28 
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Motor Vehicle Fees 1922-23 
Motor Vehicle Fees 1023-24 
Refunds 
Apache County 
Coehise County 
Coconino County 
Gila County 
Graham County 
Greenlee County 
Ma.ricopa County 
Mohave County 
Navajo County 
Pima County 
Pinai County 
Santa Cruz County 
Yavapai County 
Yuma County 

TOTAL 

STATE HIGHWAY MAINTENANCE ACCOUNT 
RECEIPTS AND DISBURSEMENTS 

July 1, 1922, to June 30, 1924 

Receipts 

$ 95,005.47 
338,719.75 

46.50 

$433,771.72 

Claims Paid 

$ 

23,188.16 
.52,361.30 
13,472.34 
20,295.75 
27,968.11 
60,483.69 
20,898.28 
14,678.8:5 
14,319.96 
20,523.95 
64,170.35 

7,921.75 
ll,542.08 

7,211.01 

$359,035.58 

Claims In 
Transit 

:j; 

$ 827.21 

Auditor's­
Balancc · 

$ 

$ 75,563.35 



APACHE COUNTY 

Ac1amaua-Luptou 
Holbrook-St. Johns 
St. Johns-Spriugerville F. A. 60 
St. Johus-Springervill e F. A. 68 

COCHISE COUN'r Y 

Huachuca Siding 
Fairbanks to E. P . & S. W . Crossing 

COCONINO COUNTY 

Winslow-Flagstaff F . A. 74 

GILA COUNTY 

City of Miami 

GRAHAM COUNTY 

Geronimo-Solomonvi lle F . A. 43 
Geronimo-Solomonville F. A. 63 
Solomon ville -Duncan F. A. 77 . 

COUNTY AID RECEIVED 

July 1, 1922 to June 30, 1924 

1922 ·23 1923-24 

$ 15,000.00 
8,000.00 

27,644.55 $ 2,148.08 
44,159.10 

2,478.95 
516.42 

56,GOO.OO 

11,725.18 

66,731.44. 
92,893.12 

124,023.21 

TOTAL 

$ 15,000.00 
8,000.00 

29, 793.53 
44,159.10 $ 96,952.63 

2,478.95 
516.42 2,995.37 

56,000 .00 56,000 .00 

11,723.18 11,725.18 

66,731.44. 
92,893 .13 

124,023.21 283,6-17 .77 



lVIARICOP A COUNTY 

Gila Bend-Piedra F. A. 56 
Wickenburg-Hot Springs J et. ]". A. 59 
Mesa-Superior F. A. 6-3 
Piedra-Stanwix F. A. 69 
Phoenix-Wickenburg F. A. 70 
Gila Bend-Gillespie Dam l<'. A. ,33 
Gillespie Dam-Hassa.yampa F. A. li4 
Apache Trail Bridges 

NAVAJO COUNTY 

Holbrook-St. Johns J<'. A. ,12 

SANTA CRUZ COUNTY 

Patagonia. Bridge 

YAVAPAI COUN'rY 

Prcscott-Ashfork 1~. A. G.l 
Prescott-Ashfork F. A. 62 
Phoenix-Prescott F . A. 72 
Seligman-Chino 
Ashfork-Nolson 
Vil'icke.nburg-Congr css· Ju net.ion 

YUMA COUNTY 

Yuma-Wellton F . A. 55 
Yuma-Paving F. A. 82 

TOTAL 

COUNTY AID RECEIVED 
July 1, 1922 to June 30, 1924 

1922-23 

60,835.59 
165,000.00 

17,500.00 

133,727.30 
73,903.22 
75,000.00 
14,061.83 
86,234.53 
13,420.63 

128,850.95 

$993,523.71 

1923-24 

145,234.86 
102,677.33 
125,129.09 

27.54 
127.11 

12.GO 

7,288.47 

3,221.86 
114,147.62 

20,000 .00 
$744,197.17 

Total 

6G,835.59 
165,000.00 
14-3,234.86 
102,677.33 
125,129.09 

27.54 
127.11 
12.00 

17,500.00 

7,288.47 

136,949.16 
188,05G.84 

75,000.00 
14,061.83 
86,234.53 
Ul,42G.63 

128,850.9-5 
20,000 .00 

599/)43.52 

17,500.00 

7,288.47 

513, 716.!)0 

148,850.95 
1,737,720.88 



APACHE COUNTY 
July 1, 1922 to June 30, 1924 

Project 
~---DISTRIBUTION---­
Engineer~ng Construction Maintenance 

Adamana-Lupton Highway 
Adamana-Lupton .................... .... ....... ...... S 
Allentown (Rio Puerco) bridge ............... . 
Lupton (Rio Puerco) bridge .. .. ............... . 
Sanders (Rio Puerco) bridge .. .. ......... . 
Dead River Bridge F. A. S3 .. .... ... . 

Holbrook St. Johns Highway 
Holbrook-St. Johns Sec. 4B ......... ....... . . 
Holbrook-St. Johns Sched. 
Concho Bridge _______ ............................ . 
Concho-St. Johns F . A. 78 ........... ...... . 

St. Johns-Sprinserville F . A. 60 .... .. ............... . 
St. Johns-Springerville F . A. 68 ................ .... . . 
Sprinserville-New. Mex. Line F . A. 73 .. ....... . 
St. Johns-Zuni.. ....................................... .... .... .. . 
Maintenance 

Adamana-Lupton ........ ......................... . 
Holbrook-St. Johns ..... ....................... . 
St. Johns-Springerville ...................... . 

145 .06 S 
253.49 
323 .8.5 
238 .23 

4 , 005 .62 

309 . 72 

582 . 73 
130 .78 

15,745.45 
5 ,927 .10 

6 .55 

52,718 .28 $ ................... . 

12 ,244 .40 
6 ,935 .25 .................. . 

16,118.83 ·······•············ 

272 .32 
2,579 .01 

10,460 .05 

64 ,605 .44 
47 ,495 .09 

15,000 .00 

16, 856 .47) 
36 ,296 84) 

1, 985 .96) 

,--------- - -- FUNDS-------------
25% 75% F. A. S. B . . 51 S.H.M.A. H . B. 159 

S 49,239.13 $ ......... ....... .... $ .................... $ .............. ... ... $ ......... ....... .... S 3,364.21 $ 

12,497 .89 
7,259 . 10 

16,357.06 
4,005 .62 

582 .04 

11,042.78 
130 .78 

6,446.39 
5,953 .22 

6 .55 
15,000.00 

22,726 .37 

2, 579 .01 

8,270 .46 23,188 .16 

1 ,242 .77 
51 .20 

9.54 .28 

TOT 

52 ,863 
12,497 
7,259 

16,357 
4,005 

582 
2,579 

11,042 
130 

80,350 
53,422 

6 
1.5,000 

55,139 

Total... ............... ........... ........ ........... $ 27, 668. 58 $228 ,42S .6i $ .55,139. 27 I $151 ,246 .93 $ 10,849 .47 $120,079 .50 $ ............. ....... $23, 188 16 $ 5 ,872 .46$ 311,236 



Project 

Benson-Vail, Sec. E ............... . 
Bisbee-Tombstone Paving .... . 
Douglas-Rodeo Dips .............. . 
Nogales-Fairbanks, F. A. 
Benson-Tombstone, F. A. 79 
Douglas-Salford, Sec: 1.. 
lVIaintenance: 

Benson-Tombstont .. ............... ............. . 
Bisbee-Douglas .................... ............. . . 
Bisbee-Tombstone .. ........ .... ................ . . 
Douglas-Rodeo... . ............................ . 
Tombstone-N ogalee .. . 
Tucson-Benson .. 

COCHISE COUNTY 
July 1, 1922 to J"une 30, 1924 

DISTRIBUTION I FUNDS ----. 
Engineering Construction Maintenance 25% 75% F . A. S. B. 51 S.H.M.A. H. B. 5!! 

$ .................... $ 
3,286 .90 

75 .00 
41.55 

1 ,202.13 
3.875 .31 

275.00 $ .. 
119,578 .57 
36,177 .S7 
13,344 .21 

9,642 .20 

59,196 .28) 
8,023 .07) 

29,999.94) 
42,898.17) 
21,598 .68) 
6,783 .49) 

$ 275 .00 $ .....•..•...•...•... . , ..... ···•·· ········ 
122,865.47 

17 ,630 .4S 18 ,622 .39 
13 ,385.76 

536.19 665 .94 
1,515 .97 12,001.54 

30,281.66 85 ,856 .67 52,:301.30 

· Toto.I.. ..... . ·····•·············· S S ,4SO.S9 S 179,017 .85 8168,499.63 I 8186,490.53 8117,116 .54 S ................... S 52,361.30 S ..... . . 

TOT 

275 
122,865 
36,252 
13,385 

1,202 
13,517 

lftS ,499 

S355 ,99S 



COCONINO COUNTY 
July 1, 1922 to June 30, 1924 

Project 
~--- DISTRIBUTION------­
Engineering Construction Maintenance 

Flagstaff Paving- West .................................... $ 1, 194. 73 $ 
Flagstaff-Williams Section A. & B . F. A. 24.. .. ................ .. 
Williams-Ash Fork, Sec. B., F. A. 51.............. 8 .35 
Williams-Ash Fork, Sec. C, F. A. 51.. ......... .. 24 .55 
Ash Fork-K ingman, F. A. 80............................ 489. 78 
Winslow-Flagstaff Highway: 

Canyon Diablo-Canyon Padre. F. A. 81 
Navajo Co. Line to Canyon Diablo, 

F. A. 74.......................................... ...... G,068 .SO 
Maintenance: 

Seligman-Nelson .. .................................... .. 
Flagstaff-Williams ................ ........... .......... . 
Williams-Ash Fork ... .. ............................ .. 

11,703.55 $ .................. .. 

8,482.80 
*6, 139 .35 
22, 181.74 

513 .30 

844 .19 

3,704.62) 
36,563.33) 
15,782.88) 

~ ------- -~-- FUNDS------ --- ----
25% 75% F. A. S. B. 51 S.H.M.A. H. B. 159 

$ 12 , 652 .44$ 
8 ,268 .19 

*6 ,131.00 
21,346.19 

489. 78 

245 . 84 $ .................... $ .................... $ ..................... , .............. .. 

513.30 

6,679 48 

214 .61 

860 .10 

223.51 10 .00 

9,834. 13 21,505 .43 13,472 .34 1 ,238.93 

$ 

T01 

12 ,898 
8,482 

*6 , 131 
22,206 

489 

513 

6,912 

56 ,05( 

Total... ............................................. S 7,786.21 $ 37,,586 .23 $56,0,50.83 I$ 63,652.51 S 23,049.49 $ 10 .00 $ ................ ... $ 13,472.34 $ 1,238.93 $ 101 ,423 

*Credit. 



.. 

GILA COUNTY 
July 1, 1922 to June 30, 1924 

Project 
DISTRIBUTION I FUNDS 

Engineering Construction Maintenance 25% 75% F. A. S. B. 51 

City of Miami.............................................. .. ... $ .................. .. 

Globe-Geronimo Sec. A. & B ..... :..................... 96. 78 
Superior-Miami, Sec. A. & G.... .... ....... ........... 21 . 7 5 
Rice-Springerville.................. ....... ............. ....... . . .. .......... . 
Globe-Roosevelt .............................. .. 
Maintenance: 

Globe-Roosevelt ............ .. 
Globe-San Carlos ........... .. 
Superior-Miami .. ........... .. . 

S 10,955 .45 $ ................. . 

84,756 .79 
1,604.60 

30,342 .80 

27,062 .51) 
23 ,963.38) 
21,746.40) 

S 10,955.45 s ......... ... : ...... $ ................... . ,:, .................. .. 

25. 35 
29,065.45 

5,435.09 

55 , 713.09 
1,604 .60 

24,906.99 

17,021.55 34,126.54 

S.H.M.A. H. B. 159 

$ ................... $ 

71 .43 

20,295 .75 1 ,328.45 

TOT 

10,955 
96 

84,778 
1 ,604 

30,342 

72,772 

Total.. ................................... .... ...... S u s .53 s 127,658.92 s 12 ,112.29 I $ 62,502.89 $116,351.22 $ .......... .. S ...... ............. $ ... 20,295 .75 S 1,399.SS :S 200,549 



Project 

Geronimo-Solomonville: 
Central to Mathews Wash, F. A. G:3. 
Central to Safford, F. A. 43 ................. . 
Safford to 2 Mi. E . of Solomonvillc, 

F. A. 67 ...........................• ....... ........ 
Geronimo-Solomom,illc, F. A. 15, Sec. D . 

Solomonvillc-Duncan, F. A. 77 ... 
11aintenance: 

Clifton-Solomonvillc.. ...... ...... . ............ . 
Geronimo-Solomonvill c ... 
Solomonville-San Carlos 

GRAHAM COUNTY 
July 1, 1922 to June 30, 1924 

DISTRIBUTION I FUNDS 
Engineering Const.ruction 1\1aintenance 25% 75% F. A. S. B . 51 S.H.M.A. H. B. 1.59 

$15,360.71 
8,995 .56 

$180,651 .59 
157, S16 . 64 

SJ 7, •H9 .56 
61 , 528. 39 

$188,529 ,50 $ ······•·· ···· ······ ~ ········· ·········· s 33.24 
12 ,737 .99 

6, 7.57 .so 
46.10 

1.020 .29 

23 ,674.51 

24,547 . . 55 

19 ,494 .27) 
1,173.31) 

25 , 660.91) 

1. 203 .34. 
46 . 10 

3 ,855 .39 

3, 2$4. . 91 

66 , 600 .99 2;'5 , 044 .83 

2.50 .00 28,978 .97 

22 , 612 ➔ 5 

H,890.97 27 ,968 .11 1S4 .50 

TOTl 

$196,012 . 
166 ,812 . 

30,432 . 
46 . 

26 ,4.67 . 

40, 328 . 

T otal... . ... ... ... ............................. . . s 33,oso .46 $386.690 .29 $46,328 .49 I $ 77,367 .69 s 1s,140.97 s306,121.91 $25 ,944.83 s 27,96S . 11 s 12,gss.13 s 466,099 . 

• 



Project 

Clifton-Mule Creek .......................................... . 
Maintenance: · 

Clift on-M.ule Creek. ....................... . 
Clifton-Solomonville ..... .... . 

Total.. ............................................. . 

GREENLEE COUNTY 
July 1, 1922 to June 30, 1924 

DISTRIBUTION I FUNDS 
Engineering Construction Maintenance 25% 75% F . A. S. B. 51 S.H.M.A. H. B. 59 T OT 

s 51,335. 10 s ................. ... I s 45,G85.75 !S 5.649.35 s .................. . s .................... $ .................... $ .•....•...•.....•••• $ 51 ,335 

14,653.20) 
77, 074.57) 1:1,560 .14 18, 757 .94 .. ........ .. ....... ·········· ······ .. . 60 ,483.69 

$51,335. 10 $91 ,121 .11 I$ 57,245 .S9 $24,401 .29 $ .... ............. .. s .................... s 60,483 .69 $ 

926 .00 91, 727 

926 .00 $ 143 ,062 



MARICOPA COUNTY 
July 1, 1922 to June 30, 1924 

,-----DISTRIBUTION---~ I~----------- FUNDS-----~---------. 
Project 

Agua Fria Surfacing 
Apache Trail Brid1,es .. . 
Apache Trail ............... ............................. .... . 
Apache Trail, Mormon Flats Sec .. .......... .. 
Chandler-Casa Grande ................. ................... . . 
Mesa Canal Pvg., F. A. 47, Sec. 2-B ............ .. 
Mesa Paving ...................................... ......... . 
Mesa-Superior, F . A. 65 ............................... .... . 
Mesa-Superior End F . A. 65 to Co. l.inc .. .... . 
Papago National Park Survey .................... ..... . 
Pb oenix: W ickenburg 

Glenclale-Marinettc, F. A. 4S ... .. ........ . 
New River Bridge, F. A. 4S ..................... . 
Grand Ave. Paving .................................. . 
Marinette Bridge ............................... .. 
Marinette-Hot Springs Jct., F. A. 76 .... .. 

Marinette-Wickenburg, F. A. 70 .............. ..... .. 
4 Mi. W. of Marinette to Nada .................... . 
Wickenburg Bridge ................................... ... . 
Wickenburg Hot Springs Jct., F . A. 5n ........ .. 

*Credit. 

Engineering Construction l\1aintenance 

$ .................... $ 

1,374.06 
734.42 

1,549.29 
156 .54 
359 .89 
227 .01 

9,572.67 

67 .69 

2,494.89 
7,51.37 
219 .50 

4,635.68 
7,084.04 

274.28 

12,001.91 

181 OS 
16,858.44 

201 , 678.87 
179 .91 

2,654 .60 
1,429 . 16 

12,169.02 
133,066.81 
10,529.23 

2 ,979.00 

13,552.17 
212 .65 

36,898.77 
115,738 .1S 

8,949.01 
*433 .20 

363,412.44 

25% 75% 

S 31.08 8 150.00 
18 ,232 .50 

165 ,609.69 2,000.00 
1,729 .20 ................... . 
2,283.52 527.62 
1,789.05 

12,396.03 
2,921.32 
5,812.55 4,716.68 

67.69 

5,048.89 200 .00 
713 .87 

13 ,771.67 
212.65 
445 .58 21,333 .77 

3,318.53 .. ............... .. 
507 .16 S, 626 .13 

*433.20 .................. .. 

F.A. 

36,638 .39 l,807 .20 336,951.47 

S. B. 51 S.H.M.A. H. B . 159 

........ .. .. .. .. 0, .. .. .... ............ s ... ..... ........... $ 

517 .27 

22-5 .00 
37 .50 

17 .29 

TOT, 

181. 
1S ,232. 

202,413. 
1,729. 
2,811. 
1,789. 

12,396 
142 , 639 . 
10 ,529. 

67 . 

5, 473 . 
751 . 

13,771 . 
212 

41,534 . 
122,822 

9,223 
*433 

375,414 



MARICOPA COUNTY 
July 1, 1922 to June 30, 1924 

Project 
~--- DISTRIBUTION---­
Engineering Construction 1 !viaintcnancc 

Phoenix•Yuma: 
Arlington-Gillespie Dam ............. .............. S 
Buckeye-Arlington Pav., F. A. 71.. .. 
Gila Bend-Gillespie Dam. F. A. 53 ........ . 
Gila Bend-Piedra, F. A. 56 ... ...... ........... . 
Arlington Brid11,e .................................. .... . 
Pieclra-Stanwix, F. A. 69 ... ...... . 
Phoenix-Buckeye, F. A. 46 ..... .. .......... . 
A~ua- Fria Bridge .......... .... ........ ....... ...... .... . 

2,509.74 S 
3,160 .37 

136 .90 
4,673 . 13 
1,372.63 
4,698.22 

Gillespie Dam-Hassayampa River, F . A. 64.. 10,591.44 
Gillespie Dam to Hass:1,yampa R. E xt ... 

Maintenance: 
Apache Trail.. ........................ .................... . 
Gila Bend-Gillespie Do.m .. ... ... ·- ············ ··· 
Hassayampa Bridge........ .................. .. ...... . .... .. ...... ..... . 
Mesa-Superior .. .............. ...................... ... .. . 
J\1Iaricopa County Pavinp, .... ..... ... ..... .... .... . 
Buokeye-Hassayamp:1,.... . .............. ............. . .....• .... .... ... . 
Wickenburg·Congress Jct ......... ... ........ .. . . 
Agua-Fria Crossing ........ ..... ............. ........ . . 
Marinette·Hot Springs Jct ....... ....... ··-··· 
Wickenburg-Hot Springs Jct .... ...... ... .... . 

7,257.32 s ..... ... . 
35,874.19 

138,718 .26 
68,871.49 
14,309 .43 8,012.59 

179 .552 .8S 
1.75 

300.00 
76,303.6() 
4,530 .9·1 

17,862.66) 
13,627.92) 

302.31) 
5 ,680 .4.4) 

21,841.06) 
4,123 .76) 
4,228.61) 

11,740.12) 
170 .57) 

4,542.60) 

~----------FUNDS -----------~ 
25% 75% F. A. S. B. 51 S.H.M.A. H. B. 159 

s 9 ,241.448 ..... ............... s .......... .......... s 
24,497.61 981 .94 11,719.28 
74,568.59 25,497.59 8,303.40 
57,013.36 1,627.55 14,062.26 
2,678.27 .................... 4,903.70 

16,906.02 ······· ·····•··••··· 167,341.68 
1.75 

300.00 
4,911.52 
1,284 .64 

41,499.63 
3,246.30 

24,625 .81 37 ,451 .21 

40,483.08 

21.33 $ ...... .. ······ ····· $ 504 .29 8 
1,835.73 

27,907.74 ··•···· ·· ··· ······ 2,577.84 
16S .35 673.10 

S7 .50 15,682 .06 
3.40 

20,898 .28 1.144 .75 

TOT 

9,767 
39,034 

138,855 
73,544 

1S4 .251 
1 

300 
86,895 

4 ,530 

84,120. 

Total... .......... ......... ............... ..... .. .... $ 68,645 .67 $1,445,776 .09 S 84,120.05 I 8492,549 .50 $152,343 .89 $857,839.02$ 67,290 .85$ 20,898.23$ 7,620 '.!7 $1.598,541. 

*Credit. 



MOHA VE COUNTY 
July 1; .1922 to June 30, 1924 

,-----DISTRIBUTION--------. !~----------­ FUNDS 
Project Engineering Construction MaintenanCe 

Arrowhead Trail ............................................... $..... . ........... $ 
Kingn,an-Hackberry.................. ............ ... 23 . 51 
Kingman-Oatman ...................... .......... . 
Kingman-Oatman, F. A. 54...................... 12 .60 
Topock-Oatman, Sec l, F. A. 39............. . 292.54 
Topock-Oatman, Sec. 2. F. A. 39 ........... . 

Ash Fork-Kingman, F. A. 80.. ........................ 2,448 .93 
Hillside-Kingman............................. ........... 836. 51 

Maintenance: 
Kingman-Oatman .................................... . 
Topock-Oatman ........................... .............. . 
Seligman-Nelson ....... ................................ . 

*207. 71 $ ... ................ . 
9 ,976.49 

750 .54 
21,370.69 
7,520.58 
1,068 .84 

24,469.34) 
24 ,056.66) 
l, 729 .99) 

25% 75% F.A. 

$ *207 .71 $ ........... . .. $ ............ ....... . 
10 ,000.00 

750 .54 
16,049.88 

•12,435.83 
1,068.84 
2,448 .93 

836.51 

.23.91 
4,965.10 

21,754.00 13,039.14 

S. B. 51 S.H.M.A. H . B. 159 TOTA 

$ *207 . , 
10 ,000.( 

750.( 
21,383 .: 
7,813. J 
1,068 .! 
2,448 ! 

836.i 

14,678 .85 784 .00 50,255.! 

Total... .... .......... ........... ...... .............. $ 3,614 .09 $ 40,479.43 $50,255.99) I$ 40,265.16 $18,028 15 $15,283.85 $ ................ $14,678.85$ 6,093 .50$ 94,349 .. 

'''Credit. 



NAVAJO COUNTY 
July 1, 1922 to June 30, 1924 

Project 

Holbrook-St. Johns, F. A. 42 .. .. 
Holbrook-Winslow, F. A. 40 .... .. .. 

~---DISTRIBUTION---~ 
Engineering Construction Maintenance 

...... .. S 7,193.93 S 

Winslow PaYing. F . A. 20 .... ........... .. . ... .. .... . 
9,594.91 
2 ,984.27 

62, 711. 62 
130, S75 . 4:l 
42,692.78 

Holbrook-Winslow. F. A . 40: 
St. Joseph Bridge.............. .. .......... .. . 

Rice-Springerville: 
Ft. Apache to Cooley ....... .. 

Winslow-Flagstaff. F . A. 22 ..... . 
l\Iaintenance: 

Holbrook-St. Johns .... . 
Holbrook-Winslow ........ . 

206 .27 

761.08 
300 .04 

32 .20 

8,271.39) 
28 ,101.49) 

~-----------FUNDS------------, 
25% 

$29,774.29 S 
105,246 .56 
45,677.05 

23S.4i _ 

761.08 
300.04 

6 ,629.23 

75% F . A. S. B. 51 S.H.M.A. H . B. 159 

74.80 $ 39 ,796 .39 $ .................... $ .................... S 260 .07 S 
201.60 13,983. 35 21.038 .83 

15.414.rn 14,319.96 9.50 

TOT, 

69,905. 
140,470 . 

45,677 . 

238. 

761. 
300 . 

36,372. 

Total... ....... .... ............... ........ .......... s 21 ,0-10.50 $ 236,312 .03 536 ,372 .88 I $188,626.72 S 15,488.99 S 53,ii0.74 $21,038.83 S 14,310 .06 S 4.il . 17 $ 293, 725 .· 



PIMA COUNTY 
July 1, 1922 to June 30, 1924 

,----DISTRIBUTION--- ~ ~---- - - ----- FUNDS ----------- --.. 
Projcrt 

Benson-Vail, F. A. 
1'ucson-Florence ...................... ... ..... . ..... ......... .... . 
Tucson-Nogales Bridges, F. A. 25B ............... . 
Continental Bridge, F . A. 75 ........................... . 
Tucson Warehouse .. .... ....... ............... ........ ... .... . 
l'v!ai ntenance: 

Tucsou-Benson ...... . 
Tucson-Nogales ..... ............................ ..... . 
Tucson-Florence ............................. ........... . . 

Engineerini; Construction Maintenance 25 % 75% F. A. S. B. 51 

$ .... ................ $ 

51.68 
2,961 .17 
2,129.08 

*183 .42 $ .. 
75,353.63 
18,917 .59 
S,865.S3 

228 .86 

34,381.07) 
11 ,742.02) 
16,684 .60) 

$ *183 .42 s .................... S ·•·•·•·•··········· $ ................... . 
54,899.29 20 ,488.48 

15 .58 222 .50 
263. 00 10 ,083 .54 

9.95 

26,264 .04 14,734.99 

6,007.90 
557 .76 

15,632. 78 
90 . 61 

R.H.M.A. H. B. 159 

s .................... s 
17 .54 

188 .91 30.00 

20,335.04 1.474 .!i2 

TOTA 

*183 . 
75,405. 
21 ,878. 
10 ,904 . 

228. 

G2,S08 . 

Tota l... ............... . : ............................ s 5 , 141.93 $103 .182 .49 $62,S08 :59 Is S1 ,26S.44 s 45,529.51 s 6,565.66 s 15 ,723 .39 s 20,523.95 $1,522.06 s 171,133. 

*Credit. 



Project Indirect 

Chandler-Casa Grande. 
Florence-Superior, F. A. 23 ........................ . 
Mesa-Superior, Sec. 2 B ........ ...................... . 
Mesa-Superior· Paving 
Ray-Superior ... : .................................... ......... . 
Superior-Miami.. .. ........ . ..................... ..... . 
Tucson-Florence ............................................. . 
Maintenance: 

Florence-Superior ................................... . 
Mesa-Superior ...... ........... . 
Superior-Miami.. .... .............................. . 
Tucson-Florence .......... . 

Transfer of Funds ...... ............ ............ . 7 ,889.65 

PINAL COUNTY 
July 1, 1922 to June 30, 1924 

DISTRIBUTION I FUNDS 
Engineering Construction Maintenance 25% 75% F. A. S.H.M.A. 

$4,889.46 $ 8,242.80 $ .............. ..... . $ .8,308 .07 $ 3,397.52 $ .................... $ ··················· $ 
12 , 786.39 135,864 .53 

123 .39 21,705.73 
1,745 .90 76,617 .93 

............ 993.06 ····· ············· 
294.05 25,292.87 
854.64 115 ,062.68 

32,904 .29) 
19,304.19) 
23,720 .65) 
31,843.39) 

75,062 .76 10,986 .61 62,051.55 
21,380 .71 100 .64 
78,363.83 

993.06 
23,454.32 

101,110 .07 
677 .19 

9,096.76 

22,156.13 20,136 .04 

7,889 .65 

64,170.35 

H. B. 59 

1,426.67$ 
550.00 
347. 77 

1,455.41 
5,710 .49 

1,310.00 

TOT, 

13,132 . 
148,650. 

21,829. 
78 ,363. 

993. 
25,586. 

115,917 . 

107, 772 . . 

7,889.1 

Total... ......................................... $ 7,889.65 $ 20,693.83 $383,779.60$ 107,772.52 $330,828 .95$ 52 ,284 .41 $62,051.55 $ 64,170.35 $10,800.34 $ 520 ,135 . ( 



SANTA CRUZ COUNTY 
July 1, 1922 to June 30, 1924 

------DISTRIBUTION-----.. I------------ FUNDS ---------------.. 
Project Engineering Construction Maintenance 

Nogales-Fairbanks............... .. ......... .... S · 
Patai,:onia Bridge 
Nogales-Willows Pa,..;ng .... ... ...... ........... .... . 
Tucson-Nogales Bridces, F . A. 25-B ...... ...... . 
Tucson-Nogales Bricl:,.es, F . A. 66 .... .. .... ..... . 
Structures Aclj. to F. A. 66 .... ......... ..... ... .... . 
Maintenance: 

Nozales-Tombstone ........ ............ ............ . 
Nogales-Tucson ........... ................. .. ........ ... . 

11 .00 $ 
1,239 .49 
4,672.81 

740.44 
2 , 237 .00 

*1, 555 .83 $ ...... .... ......... . 

17,746.50 
66 ,651.14 .................. . 

4,716.77 ··•······· ···· · .. 
16,149.86 .... : ... .. ....... . 

196 .46 .................. . 

16,389.22) 
21,333.94) 

25% 

' 1,555.83 
18,761 .38 
71,323 .95 

47 .03 
*289 .08 

167 86 

14,936 .45 

75% F. A. S. B. 51 S.H.M.A. 

$ .......... ····· $ ········· ·····• ·• $ .•. ..... . ····· .•. :s. ··· ·· 

13 ,8()3 .83 

1 , 501.98 
4,698 .90 

3,908 .20 
1:3, 977 .04 

·19 .60 

7,921.75 

H. B. 159 TOTA 

$ ........... ...... .. . $ * 1,555 .~ 
224.61 18,985.£ 

···•············· ·· 71,323 .£ 

1,061.13 

5 ,457 .~ 
18,380.E 

196 .4 

37,723. · 

Total.. .. .......... . ................. ............. . S 8,900 .74 $103 ,904.90 $37,723.16 J $103,411 .76 $13 ,803 .83 S G,200 .88 $17,904.84 $ 7,921 .75 $1,285 74 $ 150,528 .! 

*Credit. 



YAVAPAICOUNTY 
July 1, 1922 to June 30, 1924 

Project 
,--- - DISTRIBUTION I FUNDS 

Engineering Construction Maintenance 25% 75% .F. A. S. B. 51 S.H.M.A. H.B. 59 

Prescott-Jerome, Yeager Canyon ................... . 
Ash Fork-Nelson ...................... . 
Ash Fork-Pineveta ............ .......................... ... . 
Pineveta-Crookton, F . A. 57 ......................... . 
Prescott-Ash Fork , F. A. 
Prescott-Ash Fork, F. A. 62 .. .. .. ................ . 
Prescott-Jerome. F . A. 19, Sec. A.-n ..... ... ... . 
Prescott-Jerome., F . A., 36-A ..... ............ .. .. ..... . 
Prescott-Jerome, F . A. 36-B .................... .... ... . 
Seligrnan-Crookton ...................... ... ... . 
White Spar-Cong. Jet., F . A. 72 .......... . 
Wickcnbur.;-Congress Jct ..................... . 
Maintenance: 

Ash Fork-Nelson ......................... ... ........... . 
Prescott-Ash Fork ......... ..................... ..... . 
Williams-Ash Fork.. .... .... . . .... ....... . . 
Prescott-Jerome.................... . ........ . 
Wickcnbur~-Congress .T et ....... ............... . 

11 .25 
438.03 

5,783 .32 
1.9S 

2,031.07 
589 .35 

18,469. ,57 

$ *1,675.53S 
3,641.51 

10,943 .38 
86,282.92 

215,855 .34 
363,491 .34 

19,347 .35 
34,994.91 
15,083.38 
12,674.61 
27,031.58 

936.58 

30,180.66 

37,906.38) 
16,631.60) 
1,502 .65) 

53,010.32) 
5 . 740. 76) 

S 9,824.89$ 8,149.36 $ .................. .. $ ...........•........ $ .................... $ ................. , .. $ 
865.29 317.25 .................. .. 2,458.97 

10,943 .38 .............. ····· 
86,294.17 

140,280.67 
63,864.11 
18,377.37 

15,672.73 
12,674.61 
14,041.59 

872 .58 

42.028 . 78 

100.00 
64.00 

61,406 .22 ........ , ... . 11,542.08 

167 .12 
4 , 335.96 

971.96 

705 .01 

624 .63 

TOT. 

*1,675 
3,641 . 

10,043. 
86,294. 

216,293. 
369 .274. 
19,349. 
37,025 . 
15,672 . 
12,674. 
45,501. 

936. 

115 .691. 

Total... .......... ................ ........ .......... 527 . 324 .57 S 788,607 .:l7 $115,691.71 I $426,271.05 S 70,126 .83 $414,330.04 $ 2,458 .97 S 11,542.08 S 6,894.68 S 931,623 .1 

*Credit. 



YUMA COUNTY 
July 1, · ~9i2 to June 30, 1924 

Project 
,------ DISTRIBUTION ---~ 

Engineering Construction Maintenance 
,,-- ----------FUNDS 

25% 75% F. A. S. B. 51 

Wellton-Aztec, F . A. 55 ........................ ....... :S 10 ,555.66 
Yuma-Welltvn , Sec. B. & u ....... .... ........... . 
Antelope Hill Bridge ............ ....................... . 
Aztec-Mo.ricop:1 Co. Line , F . A. 55 ...... .. .. ... .. . 
Liguerta to Blaisdell .. ...................................... . 
Wellington West 9.7 Mi. , F. A. 26 .... .......... .. . 
Yuma East 7 Mi. F. A. 82 ....... . 
1'faintenance : 

Parker-Bouse............. ......... . ......... ... . 
Yumn-W ellton ................. .............. ............ . 
Wellt.on-Aztec ........... ....................... ........ .. . 

1 ,204.57 
52.70 

1,282 .26 
102 .52 

289 .61 

$236,906.26$ .......... ......... . 
16,792 .41 
3,633.81 

21,909 .97 
42.80 

120 .11 
379 .89 

7,288 29) 
14,851.64) 
8,401.59) 

S 96,990.35 $ ................... $148,327 .13 
14,103.59 3.893 .39 

122.10 3,564.41 
15,474.97 ........ ... .. ...... 7,717 26 

145 .32 ·········• ······-·--
59. 78 60 .33 

669 .50 

7,357 .06 15 ,913.-!,3 

S.H.M.A . H. B. 1,;9 TOTA: 

............ ....... S 2 , 144 .44 $ 247,461.9 

7,211 .01 

17,996 .£ 
3,686 .E 

23,192 -~ 
145 .[ 
120 l 
GG9.f 

30 ,481 

Total... .... .......................... ... ........ .... $ 13 ,487 .32$ 279 .785 .25 $30,481.52 [$134,922.67$ 23,431 58 :Sl.;6,0H.39 $ .............. . ... $ 7,211 .01$ 2,144.44$ 323.-7,i4 1 



u.l!i~.l!:!<.AL ACCOUNTS 
July 1, 1922, to June 30, 1924 

GE NERAL OFFICE EXPENSE 
Postage, Freight and Expr ess 
l'elephone aud T elegraph 
Drafting a nd Engineering Equipme11t 
Drafting a.ud Engineering Supplies 
Engineering Office Salaries 
Accounting Offi ce Salaries 
'l'raveling Expense 
Accounti ng Office Supplies 
Geueral Office Supplies 

GENERAL EXPENSE 

$ 2,333.48 
4,012.24 
3,699.92 
1,686.9,:i 

7-1,47 7.35 
7-!,362.62 

3,356.26 
360.14 

7,992.46 

Salaries not chargeable to Projects $ 555.00 
7,707.10 
4,479.55 
1,423.19 
1,108.55 

Expense not chargeable to Projects 
Auto Exp. uot chargeable to Projects 
Bonding, Premiums and Insurance 
Blue ' Prints and P hotographs 
Magazines and Newspapers 
Legal E xpense 

GENERAL EQUIPMENT 
Federal Eq uipment 
Auto cars aJHl trucks 

171.30 
1,068.65 

$117,042.32 
13,164.36 

Yard, ·-Warehouse, Machine Shop Eq uip. 
Fie ld Camp Equipment 132,679.92 
Live stock, Horses and Mu les 
Maiutenauce Camp Equipment 
Rental of Eq uipment 

GENERAL EQUIPMENT REPAIRS 
Purch-ases, Camps, A ccount 

106,393.84 
21 7,717.35* 

$240,235.53* 
Freigltt · Cha rges, Camps Account 
E'ederal Equipment, Parts & Accessori es 
W a.rehouse Labor 

3,717.50* 
16,300,57* 
49,243.47 
98,940.28 Machine S hop Operation 

Warehouse Expen se 
Oil and Gas 
Parts aµd Accessories 
Miscellaneous 
rools 
Outside Accounts 

PLANT ACCOUNTS 
Capito l F lagpole 
Laboratory Buildiug 
Furniture, Fixtures & Partitions 
Office Mach ine ry 
Tucson Warehouse Site 

INDIREC'l' 
Paid by Cou nt ies 
County Loans Repnid 
Cu ve Crl'ek Dam 

8,726.96 
4,557.11 

368,603.35 
28.39* 
18.00 

100,990.69* 

$ 258.86 
793.11 

2,141.53 
8,933.72 
1,950.00 

8,143 .44* 
28,545.26 

1,760.07 

$ 

172,281.42 

16,513.34 

151,563.09 

168,816.49 

14,077.22 

22,161.89 

$ 

322,992.56t 

10,227.51 t 

'l'OTAL $545,413.45 ~:333,~20.01 ·0 

*212,193.28 

t Interdep:1rtmeut transfers of eq uiprn eu t on clepa l'tment invoi ces, uot 
propL,r credits to opera.tion accou nts. 

• Credit. 
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PURCHASING DEPARTMENT 

IN THE ACCOUNTING DEPARTMENT 
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GEORGE V. EBERLE, Purchasing· Ag·ent 

WITH the exception of approximately 10 per cent, 
emergency orders from the field, all supplies are 

through this department. 

287 

which are 
purchased 

Apprnximately 60 requisi~ions were handled daily by this de­
partment from July 1, 1922 to June 30, 1924, with 17,105 general 
pul'chase orders issued in that period. From July 1, 1924 to Decem­
bel' 1, 19~-!, 4,007 general pm·c.hase orders were issued, wit h 40 
general pmchase orders each clay and 70 requisitions handled 
daily. 

The personnel of the department comprises the purchasing agent 
11nd a stenographer. Three forms of requisitions are used. Form No. 
1, the general purchase order is used in making purchases from 
this department. Form No. 2 is the field emerg·ency purchase or­
der used by field eng-ineers, general foremen _and maintenance men 
to make emergency purchases. Form No. 3, the r equisition to the 
pul'chasing department, is the form used by field men in requisi­
ti oniug fo r supplies. 

'l'lte purchases made cover a wide range. 'l'hey include automo­
biles, cement, corrugated pipe, drugs, electricial equipment and 
supplies, explosives, engineering equipment, supplies and repairs, 
fuel, hay and grain, groceries, hardware, harness supplies and re­
pairs, ICe, lumber, leather, foundry castings, laboratory equip­
ment and supplies, meats, oil and gas, printing, rock, sand, 
steel, fresh vegetables and parts for automobiles, trucks, tractors, 
trailers, 1·oacl graders, cement mi.xers, steam shovels, steam hoists, 
jack hammers, compressors, pile drivers, grinding machines and 
magnetos. 
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MIAMI-SUPERIOR HIGHWAY 

PANORAMA OF QUEEN CREEK BRIDGE 
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.r . ·• 

; : l._l 

J. T.' LAMBERT, Cost Accountant 

I t is the purpose of the cost records t"o furnish the :Sta~e::en~i.heer 
a complete and accurate record of unit costs on both .const:r:uc-

. ·, 1- • 1· , 

t.ion and maintenance projects, on which to base future estiI.Qates. 
: , · .. 

The present method of computing costs in use by the Sta:"tie High­
way Department is based upon a detailed field distribution 
schedule, which carries a distinct ac·count for each class of work 
contemplated for highway construction and maintenance work, and 
a separate, detailed account for all classes . of engineering, :i.s re­
quired for reports submitted to the Federal Government in :con­
nection with Federal .Aid work. 

The distribution is obtained by the gene1;al office from approved 
mv01ces and payrolls received directly . from tl:ie fi~fd-:mii.n•' in 
charge. · .... . ·:/:; >.:!! :;\.~ : Li';~l ----i"- J'.! ' 

: ;.··/ i: . : :1 : 
'rhe entire 0ost system is directly tied in witb. the general ac-

counting system through the claims, as all entries i~ 'both '.th~ •~on­
st.ruction and maintenance ledge·1:s are made from t~~;' cl~~P).s "Which 
nre made up from invoices received dfrect from the field.' : · · · · 

,· :; . '. · ' 

CONSTRUCTION 

The construct~on distribution is made :up of engineering ,acc(nmts, 
indirect accounts, direct working accounts,. and a material .and. sup­
ply account. The follo"(fog list shmys the general headings <&the 
accounts, each of which has a detailed disti:ibution :within itself: 

:: •: 

.) 
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200~215 Engineering Recou, Surveys 
216-235 Engineering· Preliminary 
236-250 Engineering· Bridge 
251-270 Engineering Construction and Insp. 
271-285 Mess House Operation 
286-310 Corral .Operatiion 
311-325 Motor Vehicles 
3262350 Steam anu Gas Shovels 

'351_:_375 Coinpressor op'·eration 
"·37~395 · Rand Drilling· · 
,:3•96-410 Blacksmith Shop Operation 
4H...i.:.430 Roller Operation 

· 481-445 ,I 11ield Superintendency 
' , 1446~70 · Camp Construction 

471-480 · Transportation of Equipment 
"481-495 · Moving Camp 
496-515 Camp Maintenance 

: , 516~530, . Temporary Const., Shoo-Fly, Etc. 
: 53,17 540 Equipment Rental and Rrpnirs 
541-560 Right-of-way 
561-575 Clearing and Grubbing 
· 591 _:_'620 Grading 
·'6'2i...:.:..650 Struc.tural Excavation 
.\ 651__:679 : Borrow 

680-720 Concrete 
721-735 Crusher Operation 
736-755 C. M. Pipe Culverts 
756-775 Cattle Guards 
:776-L800 Rip-rapping 
801-825,. • Ditches and Channel Changes 
826-850 . Surfacing 
851-860 Guard Fence or Ra.il 
900 -930 l\Iaterials and Supplies 

1001--1030 Steel Bridg·es 

. i: : l. 
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Data From Field 

On all construction jobs a timekeeper is put iu charge of the dis­
tribution and the general clerical work. His clu~ies, in regard to 
costs, are the daily distribution of labor, and a distribution on ,ll1l 

· invoices covering· purchases for the project. 

Each projecit under construction has a separate control . a~~o~nt 
and distribution in the General Office construction ledger. · The 
c1is4ributions are headed with the first number of each gene:rnl ac­
count which shows the accounts in the ledger not detailed. Tl1e de­
tailed distribution is made up in the field and forwarded to the Gen­
eral Office on feature sheets, Form 37, which are bound for per­
manent record. A Material and Supply record is kept in the .<;iamp 
with a direct check on the same account1 in the General Offic~ · ~on-,: 

. struction ledger. At the encl of each thirty clay period an inye:i;itory; 
is taken of material on hand in the field _and a check is made · 
against the daily charge-out record on each account. A report o~, 
this is then submi4tecl to the General Office on Form 37, which fo a· 

· eomplete report on labor and materials spent during the month. 

Method of Computing 

At the time that the engineer in charge of the project submits his 
monthly report of yardage, etc., the timekeeper closes his records 

· ·. and submits his report- of labor and materials spent, in order that 
·unit costs may be computed by the Cost Accountant in the General 
Office. The unit costs are arrived at in the following manner: The 

· · total to date of each account, direct and indirect, shown by the 
Construction Ledger is taken, plus the outs~ancling from the field 
and used as a total spent. · Materials and supplies are then trans­
ferred, indirect charges, including motors, teams, etc., are distri­
buted per field reports, and the overhead is prorated. All of these 
transfers are made on a to date basis, the overhead being prorated 
per the labor spent on each working account to elate, thereby,, ,giv­
jng. a fair distribution of indirect charges throughout t.he job. · The 
totals finally reached are then divided by the yardage, etc.', shciwn 

. on ·the engineer's report which gives the unit cost to date. The re- . 

. ports are then bound for permanent record. 

The following is an example of the final costs on a project corn­
. puted in this manner : 



292 STATE HIGHWAY DEPARTMENT 

Typical Final Cost Report 
Wickenburg-Hot Springs F.A. 59 W. O. 20 

Quantity 

591 
651 

E x:.c . Roadway .. .... .... .. .. .... ............ 142267. 

621 
621-A 

Bot.Tow (gravel :c;urf. for fords 

included) ·------------------ -- -- -- ------ -- · 
Structural Exe . (nnclass) -- -- ---- -­
Spandrel Fill -- ---- -- ------ -- -- ------ -- ------

73516. 
5690.) 

260.) 

59.50 

1-801 D itches & Channel Changes ____ 4736 
A-680 Concrete Class ' 'A '' ---- -- ---- -- -- -- -­
B-680 Concrete Class "B " -- ------ ----- ------­
C-680 Concrete Class "C" ---- -- -- --·---- --· 
D-680 Rubb.le Masom-y -- -- ---------- -- --- -------
736 24" CM Pipe (haul & Place)------
736 
736 
683 

771i 
776-A 

30" '' ----- ------- -- --- ---- -- ---------------------
36" ' ' ---- -- ---- -- -- ------------- -- -------------- -
Re inforcing S~eel 

_ ( haul, Bend · & place ) -- ----- ------· 
Rip Rap ---- ----------- -- ------ ------·•-- -- -- --­

-Jetty -- -------· -- ·•• ------· ·--- ·------ ·-- ------· -- --· 

1667.3 
49:5. 7 
691.9 

10. 
1349. 

148. 
462. 

97803 . 
910. 

en . yds. 

" 
" 
" 

" 

" 
" 
" 
" 
)) 

ft. 
ft. 
ft. 

lbs. 
en. ycls. 

State Furnished Material 

914 Cement -- ---------- --- -- ------------- -- --- ---- ------ -- · 3963. bbls. 
916 Reinfo rcing Steel ----------- -- ------- ----- -----97803. los. 
912 · 24" CM Pipe -------- ---- ------ -- -- ---------- --- ----· 1349. Ft. 
912 30" _" ------ -- ------------------------------------- --- -- 148. Ft. 

D12 36" '' ----- ---- ---- ---------- ----- ---- --------- -- -- -- --- 462. Ft. 

251 Engineering -------------- --- -- ------ ----- -- -- -- -- --

Total Expenditures -- ------ -- --- ------ --- --

Unit Cost · Total 

1.494 

.63i5 

212,.629.61 

45,168.73 

1.9647 11,690.32 

.4204 
17.456 
19.842 
22.679 

6.477 
.75 
.90 

1.364 

.012 
5.289 

3.661 
3.61 
1.89 
2.36 
3.787 

1,991.46 
29,105.65 

9,835.79 
15,691.79 

64.77 
1,011.75 

133.20 
630.36 

1,181.83 
5,362.52 
4,124.28 

338,622.06 

14,510.98 
3,530.71 
3,112.83 

410.64 
1,750.33 

361,937.55 
12,001.91 

373,939 .46 
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MAINTEN ANOE 

The maint-e11ance schedule of costs r equires a. direct distribution 
of all materials, lab or and other items to the following accounts: 

050 Dist. Engr's. Expense (Phoenix Office only) 

051 Dist. Shop Expense (Phoenix Office only) 

052 Payrolls 

0!33 Ca\erpillar 

054 Teams 

055 Trucks 

056 Iviiscellaueorn; Expense. 

057 Equipment Rental and Repairs 

058 Hospital, Doctors and Medicine. 

059 Accident Compensation 

060 Itless 

In conjunction with this data from the field, a monthly report, 
designated as Form 6, is submitted by the maintenance foreman, 
oyer the apprQval of the District Engineer, showing the classes of 
work pel'formcd on each tfay of the period, the number of men 
working, the number of trucks, teams and caterpillars in use, and 
the average daily traffic. 'l'he classes of work shown by the report 
are Surface Work, Paving, Shoulders, and Ditches and Structures. 

Finally, when the m.outhly ·maintenance report is received it; is 
compared with the ledger accounts, and a man clay 0ost, a truck day 
cos t, a team clay cost, and a caterpillar day cost a.re computed for 
each maintenance project. The unit cost is then applied to each 
dass of work as reported from the field on Form 6, with the result 
that each project shows a. total for each class of work clone. From 
this is computed an actual mileage cost

1 
to elate, and an estimated 

yearly cost per mile, all of which is shown on a recapitulation sheet 
<,n the monthly report. 'l'hese reports are then bound for permim­
en t record. 

Typical Report 

The following· is a copy of a. typical maintenance report on Dis­
trict No. 2 for the period, July 1, 1924 to November 30, 1924, show­
ing the method of application : 
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AF~ Project 

351 Yuma-Wellton 
352 Well ton-Aztec 
353 Gila Bend-Gill.-Pieclra 
355 Agua Fria Crossing 
356A Mesa-Superior 
356B '' " 
359 · Apache Trail 
360 ::: ,. " " 

361A :Wickenburg-Hot Springs 
361B Wickenburg-Con. Junction 
364 · : ' i-Iassayampa-Gila Bend 
365 ··. Marinette-Hot Springs 
367 • Fforence-Supe1;ior 
368A Aztec-Piedra 
368:Jf :. " " 
36Q Superior-Miami 

MAINTENANCE 

Cost Report July 1 to 

County Miles 052 

Yuma 39.5 1041.25 

" 42.6 347.75 
Ivlaricopa 24.4 388.00 

" 1.0 33.75 

" 5.9 120.52 
Pinal 20.4 416.73 
Maricopa 20.0 466.00 

" 19.5 459.75 
" . 11.4 217.78 

Yavapai 15.1 288.47 
Maricopa 25.2 300.25 

" 21.6 
Pinal 25.6 638.50 
Yuma 7.0 110.84 
Ivlaricopa 21.8 345;]6 
Pinal 15.5 718.00 

CURREN'r 5892.75 
PREVIOUS 

TO DATE 
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DISTRICT No. 2 

November 30, 1924 

054 055 056 057 058 'l'ota~ 

218.55 28.23 120.98 1409.01 

103.45 .23 309.92 761.3() 

158.92 1.73 295.70 844.35 

11.25 •15.00 
39.38 .47 53.01 213.38 

136.15 1.64 183.35 737.87 
.38 123.42 589.80 

122.94 .62 135.13 718.44 
63.88 90.27 rn.mi. 107.09 49~.Il 
84.62 119.57 25.26 141.86 659.7B 

•'! • 

307.30 607.55 

153.15 63.27 854.9_2 
14.50 .58 5.11 1~1.0_3 
45.29 1.79 15.89 408.13 . :, 

190.82 7.52 126.85 5.00 1048.19 

.159.75 1700.29 150.81 1618.31 5.00 9526.91 
24981.73 

34508.64 
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SURFACE SHOULDERS 

~i-. Current Previous To Date Current Previom; 

351 1409.01 3915.24 5324.25 
352 . 761.35 1379.21 2140.56 39.00 
3°53 844.35 
'3};5 : 

1641.80 2486.15 37.75 

.. , ' '. • 

356:A . 213.38 360.06 573.44 16.69 
35(i13 · 737.87 1244.79 1982.66 57.71 
359 . 589.80 1347.91 1937.71 90.82 
360 718.44 1639.14 2357.58 407.49 
361.A 331.62 718.46 · 1050.08 34.77 
36iB' 439.20 953.39 1392.59 46.33 

. ·' 
364 ' · 607.55 1478.45 2086.00 121.39 
365 106.50 106.50 
367 751.37 2218.02 2969.39 67.13 298.90 
3.68A 115.26 271.51 · 386.77 15.09 
·368B 359.65 845.57 1205.22 47.00 
369 779.17 2217.76 2996.93 25.37 456.89 

: . ' ,;)_f:: .' 8658.02 20337.81 28995.83 92.50 ,· · 1669.83 
, ; \· ; ::_:: ; 

: ~ ( I::•~ 
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DITCHES & S'l'RUCTURES Grand 

To Date Current Previous To Date 'rotal 

5324.~5 
39.00 42.17 42.17 2221.73 
37.75 37.78 37.78 2561.68 

45.00 97.95 142.95 142.95 
16.69 16.48 16.48 60~,61 
57.71 56.96 56.96 2097.33 

.. 90.82 126.51 126.51 2155.04 
407.49 385.86 385.86 3150.93 
, 34.77 166.49 317.78 484.27 1569.12 

46.33 220.58 421.21 641.79 2080.71 
12l.39 38.40 38.40 2245.79 

106.50 
366.03 36.42 489.58 . 526.00 3861,.42. 

15.09 15.77 61.17 76.94 478._80 
47.00 48.48 190.50 238 .98 1491.20 

482.26 243.65 691.74 935.39 4414.58 

: r, ; 1762.33 776.39 2974.09 3750.48 34508.64 

"•} . 1·': ~ 
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Amount Est~ma.tecl 
Author- Cost Per Yearly 

AFE izecl P er l\l[ile 7-1-'24 Cost 
,lVIi. Per Yr. to 11-30-'24 Pei; lVIile 

351 
352 
353 
355 
356.A 
356B 
359 
360 
361A 
361B . 
364 . 

365_, 
367 
368.A. 
368B 
369 

500.00 
300.00 
400.00 
400.00 
500.00 
500.00 
450.00 
400.00 
400.00 
400.00 
350.00 
300.00 
500.00 
300.00 
300.00 
600.00 

134.79 
52.15 

104.99 
142.95 
102.81 
102.81 
107.75 
161.59 
137.64 
137.79 

89.11 
4.93 

150.84 
68.40 
68.40 

284.81 

323.52 
125.16 
162.00 
343.08 
246.72 
246.72 
258.60 
387.84 
330.36 
330.72 
213.84 

11.88 
361.92 
273.60 
273.60 
683.52 

To Dc1te 
l\'J:an 
Days 

1014 
357 
477 

427 

404 
485 

604½ 

368 
26 

628 
335 

744½ 

Average Estimated Yearly Cost per mile ..... .................. . 

To Date 
Man 
Day · 
Cost 

4.00 
3.50 
3.38 

4.00 

3.75 
3.82 
3.86 

3.58 
4.00 
4.71 
4.35 

4.43 

Average Man Day Cost .... .... .................................... .... .............. .. 

285.817 

3.948 

Ave~·age 'l'ruck Day Cost .......................... .. ........................ ... ... .'. · 1.533 

A v~{·age Tea.m Day Cost ................ .. .......... ...... .......... ....... .. .. .. .. .. 3.l 63 
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To Date 'ro Date 
Average Daily 'l'raffic 

'fo Date Truck To Date 'l'eam 
'l'ruck Day Team Day 
Days Cost Days Cost 'l'eams Cars 'l'ruc,ks 

320 2.33 147 .31 2 200 8 
138 3.23 7 187 12 
154 1.76 34½ 4.06 9 187 12 

none reported 
154 3.15 25 600 175 

95 2.fi4 1.40 16 
125 2.22 1 45 2 
144 3.65 29 5.12 10 200 40 

152 2.62 41 175 25 
none repoi~ted 

140 2.92 9 5 350 50 
143 1.83 125 

122 3.58 2 250 40 

BETTERMENT AND RECONSTRUCTION 

Betterment and Reconstruction work is taken care of in the 
same manner as construction, but each piece of work of this class 
IS handled on a separate A. F. E. in order that there will b{·uo 
chance of confusion wi4h general maintenance. 
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STOCK ROOl\•I No. 1 

STOCK ROOi\I No. 2 
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E . H. DOTY, Stock Clerk 

T HE stock room, in addition to preparing all mail, is the r eposi­
tory for all general office and camp supplies, including .sta­

tionery, engineering equipment, office and camp forms, blue-pr mts 
and typewriters. 'l'his department has grown in two years from 
one room, with approximately 175 feet of shelving, to two rooms 
with more than 600 feet of shelving. 

The mail matter prepared in t:he two years comprises 75,000 
pieces of first class mail, 150 of which were- registered; 1,950 pieces 
of parcel post, 350 pieces of which were insured. The monthly av­
erage cost for postage stamps, exclusive of stamped envelopes, 
was $40, and the cost of postage for the two years approximates 
$2,500: 

The stock inventories appoximately $28,740. The . inventor,y fol­
lows: 

37 Transits, Alllerican make ................. .... ... ...... ... .... ... .... ... ... .............. $11,000 
32 Levels, American make .... .......... ......... ..... .. .. ................ ........... ..... .. 6,400 
17 Transits a.nd levels of foreign make obtained from the 

U. S. Goverument, approximately .......... .. .. .... .. ......... .. .. .. .......... .. . ·340 
Other engineering equipment, including tapes, level and 

line rods, stadia rods, and the like .. .............. ................ .............. 2,000 
38 Typewriters, approximately .. .. ................... ....... ...... ...... .. ............... 3,000 
Miscellaneous, as blueprint paper, tracing and cross-section 

pa.per, forms, stationery, etc., approxima t ely .... ... ..................... 6,000 

Total ........................... .. .......... ........................... $28,740 

As the transits and levels are t).ie most essential and expensive 
articles of the stock room, a system of logging each instrument is 
to be installed. This system will show the first cost of each in­
strument, the expense of its upkeep, its durability, and the general 
adaptability of each instrument. 
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The cost to repairs for transits and levels for the two years was 
$1,205.20. The cost to repairs for tnrnwriters was $231. 

Two thousand requisitions for supplies were made on the pur­
chasing agent in the two years. 

Sevent,y-five separat~ and distinct printed forms are now being 
used by the department and in the field. 'l'he forms first are mime­
ographed by the stock clerk, and. when found adequate for all pur- · 
poses: they are standardized and printed. 

ln the;two years 800 stencils have been made, from which 750,000 
sl:reets h·ave been mimeographed, with a maximum expense of $15 
for ; cleaning and overhauling the mimeograph. 

' . !i • 

One of the features of the stock room is the 19 inch lever paper 
c~tter, by means of which obsolete forms and other paper, which 
otherwise would ·be wasted, are ct1t ·to convenient sizes for use' as 
sc1;atch pads. Also, manuscript covers and odd sized paper are 'cut 
as· required. 

The_ blueprint ·r~om has printed approximately 8,000 standard 
and other size shee~s, totaling in length nearly six miles. The cost 
of the paper and the making of the blueprints was three cents per 
square foot; or a total cost of $1,440. 

·. , 
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~tab.~ Qlertificatio11 l$oarb-

THE State Certification Board, which comprises the .Attorney 
General, the Superintendent of Banks and the State Engineer, 

vasses on the organization of all irrigation districts and certifies to 
the bonds of all such districts, where such bonds are to be legal in­
-vestments for funds of saving banks within the State of Arizona, or 
,;\·here such bonds arc to be deposited tio secure public money in the 
State of Arizona. 

The importance of this work can be realized by a consideration 'of 
i.he projects passed on during the past two years, which aggregate 
:i;23,000,000. . 

It is impossiule for the Stnte Engineer to give the time to this i~~s­
poiisible assignment that would act to the best interest of the St~te. 
The greater part of the duties of the State Engineer on this Board 
hrc already assigned to the State "\"\7 ater Commissioner. It is be­
Jieved, ancl therefore recommended, that you ask the Legislature 
to-a.mend the law to include the State "\Vat._er Commissioner, as the 
third member of the Board, rather than the State Engineer. 

Irrigation Projects Under Consideration 

Paradise Verde Irrigation District 

The lands located within the boundaries of t,he district, suscep­
tible of inigation from the proposed works of the district, comprise 
109,019.71 gross acres. 

The engineering plans were approved in part by the Certifica­
tion Board December 30, 1922, subject to and with recommendation 
for the investigation of additional hydro-electric development poi;­
f,ible within the project. 
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The State Certification Board July 3, 1923 approved the plans 
for the entire project including the recommended additional hydro­
dectric development, and the Board of Directors were ordered to 
proceed with their bond election. This involved an authorized bond 
issue in the sum of $23,000,000. Since this approval the bonds have 
been voted but as yet have not been sold, thereby withholding de­
velopment of the project. 

· ,,. Buckeye Water Conservation and Drainag·e District · 

The-, lands within the boundaries of the district, susceptible of 
irrigation from the proposed works of the district, comprise approx­
imately 22,000 aci;es. 

Upon the showing made by the directors of ~he district, the Cer­
tification Board approved a bond issue of $1,000,000 February 13, 
1924. • .A.n election, March 21, 1924, of the qualified voters, r.esult­
ed in the defeat of the bond issue of $1,000,000, and October 29, 
1924, the Certification Board approved a bond issue of $200,000, 
m_Ui; 'the drainage featmes, which were objectionable to the voters, 
eJiniiriated. 

Rillito Irrigation DistriQt = 

Tl1-e lands located within the boundaries of the distr~ct suscepti­
ble to irrigation from the proposed works of the dist,rict, comprise 
644.7 acres. The Certification Board, February 20, 1924, approved 
a bond issue of $55,000, upon proper showing made by the directors 
of the district . 

Woodruff Irrigation District 

'l'he lands within the boundaries of ~he disti:·ict comprise about 
2,800 acres, of which but_ 1,100 acres, may be classed as strictly irri­
gable. The Certific,atiori Board approved a bond issue of $25,000 
De~erriber 20, 1923, upon proper showing made by the directors 
r,f the district . 

Roosevelt Water Conservation Distriat 

'l'he lands located within the boundaries of the district comprise 
about 41,000 acres. 'l'he Certification Board approved a bond is-
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sue of $2,000,000 November 7, 1924, upon proper showing by the 
directors of the district and the necessary investig·ation by the 
board. 

Yuma Irrigation District 

The lands located within the boundaries of the district comprise 
about 10,000 acres. The Certifi0ation Board approved the issu­
ance of $60,000 of bonds to be certified May 21, 1923, upon proper 
::;howing by the directors of the district and the necessary investi­
gation by the board. 

Queen Creek Irrig·ation 

,: 'l'he Cei'tification Board authorized a bond issue of $300,000 on 
this project August 2, 1924, after proper showing by the directors 
nf the district and satisfactory investigation by the board. Later 
it. ~as decided to eliminate some of the construc~ion features of the 
project, which reduced the requirements to $125,000 and a bond is­
::;ue for this sum was approved January 2, 1925. ,, 
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T HE following maps cover the entire State Highway System, each 
map showing a route thereof. It is the purpose of these maps 

to show . the System more in detail than can be shown upon a single 
map. Each map shows by legend, the legend being at the top 

of the map, the type of construction, in addition to the location 

and traverse of the route. If it is desired to determine further 

the position of an individual route with reference to the State · as· a 

whole it can be easily located by a comparison of its termini with the 

same points on the small map of the State Highway System as shown 

at the beginning of this report. 

The lower half of these maps show a profile of a greatly clis­

t01ted scale. This profile is for the purpose of showing the elevations 

along the route and for comparisons of elevations with other routes. 

The elevation datum being mean sea level. The profiles that are 

shown in the solid lines are from actual surveys and are therefore 

correct. Those shown in the clotted lines are sections where actu:tl 

surveys were not available, but considerable care has been taken , 

and all available data utilized to determine the genernl profile of the 

route as accurately as possible. 
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