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- I ·ARIZONA HIGHWAY DEPARTMENT 
I 

Phoenix, Arizona 

i. 

, Honorable Geo. W. P. Hunt, 
i . 
,, . Governor of Arizona, 

Phoenix, Arizona. _ 

Dear ·Sir: 

_ :

1 

The State Engineer has the - 'honor oL transmitting• 
; herewith the Biennial Report -of the operations of the 

: Arizona. Highway Department for .the fiscal years ending 

i]une 30, 1923, and June 30, 19.24. 

Wherever. practicable additional data, of the act1v1t1es 

;of the Highway Department, has been included to exten_d 

: the information to a later date for the enlightenment of . 

;both yourself and the State Legisl~ture. 

Respectfully yours, 

w. C. LEFEBVRE, 

State Engineer. 



ARIZONA HIGHWAY .. DEPARTMENT 
•" I ' ' •· ,, ~ • ' • 

. . 

DEPARTMENTAL 'HEADS 
July 1, 1926 

W. C. LEFEBVRE, State Engineer. 
W. W. LANE, Chief Engineer 

C. C. SMALL, Chief Locatio~t Engineer 
B. M. Arwooo, District Engineer 

T. s. O'CONNELL, District Engineer 
GEORGE B. SuA1•:n;R, District" E1igi11;er 

E. M. Wu;T·wmnn, District Engineer . 
w. R. HuTCHJNS,. District Engineer 

R. A. HoFFMAN, Bridge Engineer ' 
J. \V. POWERS, Testing Engineer 

V. A. Woori, Chief Clerh 
0. S. FRENCH, Assistant Chief Cler/..:. 

·. ' . 
A. E. STELZER, Purchasing Agent , 

C. R. JoNEs, Superintendent of Equipment 



'• 

il 

~ 

Q 

"'f 
::.. 

41<''--V 
~ ~-

~ 

I-·-· ~---- , ,· ' .::-,-...._ 
-....... J ''¾ .......... 

. PJJVJA 
I . LEGE N D '-, 

P1ul...u11 STATE ROUTU ~J:Ji::J ... , ..... 
PAOP0.!12'!) STATE AOUTU = ' , 

eQNNEC:TJNG flOiiTts - ~ ..... , J 
~ .......... ~,-,, 

_ARIZONA. HIGHWAY DEPARTMENT Ji ' 
ARIZONA STATE IJJGIIWAY SYSTEM 

• • 

HI 

! 
I 
I 
i 
I 0 

u 





1 
i 
I 

i . . . ' ' • : . 

:REPORT OF THE STATE ENGINEER 

. ' w: C. LEFEBVRE, State Engineer 

1:rn probably one of the poorest systems for highway financ­
iqg of. any State. in the Union, the Arizona.• Highway 
Department during this biennial period, looked forward to 

•• , 
1 

the legislature that c~nve~ed in January, 1925, for r~lief 
·.from: . i~s financial difficulties. The bill under which the High,vay 
Department was. working at that time was drawn with the idea of 
tying the hands of the department in every possible way, and the 
outlook at the start was that it was likely to succeed. . 

,:·\'· ,;: ' . ' . . ; 

The legislature in 1925 failed ;to rectify the law or to make adequate 
approptiations · for the carrying, on of _the work of the department. 
Jn f~cti it was freely predicted. by members, of. the legislature in con:­
.v_~rsati7ns ~vith persons that, with the, exception of maintenance, the . 
. activit~ ·of the Highway Depa1·tmcnt would. cease. ,. I , . . , . 

' . 
. It was only through 'a flaw in the Highway Bill of 1923 that the 

J-ligh,yay Department, h_as , been able to. ca~ry on any construction 
work. o'p .to meet any. of. the Federal Aid appropriations. during the 
,biennia\ period. The result has: been that in November, 1926, it was 
necessary to stop all State force· work, with a resulting economic loss 
that is 

1
not to be underestimated. The ceasing of construction. work 

and breaking up of large organizations, the storing of equipment 
arid thd resulting re-establish'ment at a later date of these· organiza­
tions, chtainly cannot be looked upon in any other way' than a great; 
~c~no~ic loss. · · 

· ! Control of Funds 
l .. . . 

• The control of the funds that arc supposed to be available for 
State _h.fghway purposes are not spent under th~ direction of the 
State, Engineer; On the other hand most of them are controlled by 52 

· cither>in'en besides the State Engineer; In most cases i:hese members 
of the lioirds . of super~isors of the 'respective counties do' the best 

' 
'I 



10 STATE HtGI!WAY DEPARTMENT 

they can. for. their county,. and this means that they try in ,some 
~ases t~ h~ve the fu~ds ,that should be. spent on the St~te. hfgh~ays 
and used to match Federal funds used in the construction of roads . 
of a purely local ·character. Not. only has a lack of proper. legislation 

' resulted in the shutting down of State 'forces but .there is one major 
Federal Aid project in Greenlee County upon which construction had·· 

\ . . . 
to be stopped. 

• ' I ' ' ' 

'fhc contract .has been let and construction. started on the Coolidge 
Dam Project .. The water of this dam will inundate and cause. the 
'Highway Department to rebuild. 54 miles of road across an Indian,. 
Reservation. The Highway Dep~r~ment has prepared plans for .. the 
construction of this 54 miles of road and is prepared .to go . ;ihead 
with .the construction ~f the first section. · This is a 100 per · cent 
Federal Aid Project, and will not cost the State . of Arizoni . more . 
than 5 per cent of the e_stimated cost of $1,300,000, which is for items 

. in which the Government' does not participate. 

'fhe Highway Department is unable to go ahead 'with· the construc­
tion of this project, for it must be i·cmembcred that while this is. 
100 per· cent Federal Aid, the Government docs. not adv,a~ce r .the 

. money for ti}e construction work, but, on .the other. hand, pays its 
pro rata of the-contractor's monthly estimates. · · 

We find ourselves in the position of a man who discovers a phila~­
thropist who tells him that· he .will' pay the entire cost· of building 
him a house provided he will go ahead and have the .house built; arid 
the man's reply is-as our' reply is-that he cannot take advantage 
of his most generous off er. , 

If. Arizona is . to avoid the large economic losses which it has· 
suffered in .this bi.ennial period because of a lack of proper legislation,· 
the coming legislature must realize this and plan for an expenditure 
over a. term of years. This. is most essential where a State is getting 
a large percentage of Federal Aid, for in. some cases a Federal Aid 
project, that is initiated will not be actually under construction. for 
a term of is months or more. 

Due to a shortage of funds beginning in November, 1926, it is 
impossible to pay contractor's estimate~; This is putting a burde'n ~n 
the con tr.actors . which has no semblan~e of being a fair deal. 
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Old Bills Inherited 
Another thing that has been a millstone. around the neck of the 

Highway Department is the matter of old bills. In 1923 the. liabilities 
of .the. Highway Department were $1,200,000. in excess of it~ assets: 
This meant, in plain English, that if the fiighway l)epartment had 

· closed down for a pedod of one . year aml had not paid a single 
. salary of any employe nor spent a cent, it would have be.en unable 

in this one year to have liquidated its indebtedness. From '1923 to 
• .. date _the department has ,succeeded in bri9-ging this amount down to, 

$800,000. There are thousands of . do\lai:s in· bills that are. within 
., a matter of days heing outlawed by. the legal limitation. of time. It 

is the policy of the Highway Department to dispense with the services 
of)ts employes who do not pay their bills, and yet we. find a depart­
!llept of State, one .of the largest, whi_ch does• to its merchants.'what 
.it, will not allo_w its own employes to do.. This situation must be 
.relieved. 

k has been the policy of the Highway. Department, during this 
. bie~nial period, first, to maintain its roads, and. second, to do all the 

work possible toward completing its seven· per cent system; and then 
followed the policy of spending only the necessary money .. on ,State 

. highways off of the seven per cent system. Some of the boar_ds of 
. supervisors h_ave done heroic work· in assisti.ng the departnient, while 
other boards have· gone to·. the extreme in the other direction. It was 

'necessary, in one. c~unty, to discontinue the· maintenance for a period 
of 50 days i.n order to make the boar'd ·realize' its poshion. 

The Arizona Highway Department has worked consistently with 
'the Bureau of Public Roads and the American Association of State 
Highway Officials to the e1id of having a standard system of road 
signs for highways and the selection of arterial. routes from north to 
south and east to we~t across the United 'States. We have had a 
survey made of all our State highways and, have ordered signs in 

·.•conformity with the standards set forth by die Joint Board _on Inter­
state. Highways.·. Part of these signs have, been delivered, the balance 
will be delivered within the next 60 days, and as soon as funds are 

.made available by the. legislature these signs will be erected. It is · 
of interest to note, at this juncture, that 22 States have already caused 
these standard signs to be erected. 
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12 STATE H1GIIWAY DEPARTMENT 

Organization 
The present law provides that ~he board of directors ·of State jr{sti- , 

. tution shall.validate all contracts made by the State Highway, Depart­
ment through the State Engineer. The assistant to the State Engineer 
has the rating of Chief Engineer .. , The department is then divided 
into an organization which consists of the' superintendent of equip:. 
ment, who has charge of the "\Varehouse and shops at Phoenix, Hol..: 
brook, Ash Fork and Tucson; the laboratory, in charge of a thor- .·,• 
oughly competent testing engineer; the stock roo1n, which furnishes 
all supplies of an engineering nature and takes care of all 'engineering 
equipment, in charge of the stock clerk; the, accounting department, 
under the direction of the chief clerk, takes care of all accounting 
and cost accounting work; the purchasing department, through which 
all supplies for the cntir~ State arc purchased, in charge of the pur­
chasing agent; the right-of-way department, 'which handles the_ myriad 
of detail necessary in the procurement of. rights-of-wayfor · all State 

.· highways, in charge of the right~of-way agent; thd Ariionh Highway 
publication, known as Arizon~ Highways; in charge of the editor. 

One of the most important departments is the location depa~tment, 
in charge of the chief location engineer; Another department which 
has had very lieavy detail this year is. the bridge department, under 
,the direction of the bridge engineer. A department that is, always 
busy is the estimating department, which is .in charge of the . chief 
estimator. The drafting , room comes under. the·• direction of· the · 
engineer .of plans. , 

The field organization co~sists of five district engineers, who super­
vise the construction· and maintenance, work in their fespective dis­
tricts. Under the district engineers' direction each project has, an 
engineer in charge who has the rating of resident engineer. 

On account of the shortage of funds during the biennial period, i.t 
has been necessary to work out many problems that never would 
have been encountered had there been sufficient finances available. 
In working out these problems we ar'e proud of the fact that, almost 
.without e·xception, each head of department has given the best that. 
wks in him to cooperate in every way to the solution of the common 
problem. · 



13 

Qne of the duties. that falls on. the State Engineer is his duties as 
a. member of the State Certification Board, With the large number 

· of irrigation projects being constructed and proposed for construction 
.in the. near future, the duties in this department on projects submitted 
and proposed projects have been. unusually heavy. . The heaviest 
duties of this board are of ai1 engineering nature and fall. upon the 
State. Engineer; which means that the Highway Department mus.t 
detail men almost constantly to cover this phase of the work. The 

'foll~wing projects were acted upon i11 the biennial period: · 

. Queen Creek Irrigation District .................. $ 
··. New: State Irrigatibn and Drainage District 

Buckeye W a:'t:er ConservatioIJ. District.. ..... , 
:. C::hino Valley Irrigation District ···········.:······ · 

:southside Irrigation · District of Maricopa 
pounty, Arizona ...................... : ......... : .. . 

·Mohawk·. Municipal Water Conservation 

imount 

125,000 
112,000 
200,000 
85,000. 

130,000 

· · District ................ : .... · ...................... : ......... . 500,000 
·· Maricopa County,Municipal ·water 'Conser-

. vatiori District No. 1... ................. :., ....... 3,325,000 
Roosevdt. w ~ter Conservation' District 

9f Maricopa County .... , ............ : .......... 2,000,000 

No. of Acres 

. 4,920 
2,388.57 

20,000 
2,538 

2,000 

19,592 

39,026.26 

41,000 

Total Acreage ,··························.--·············:················· ·121,464.83 

.. 
I~ 
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CONDITION OF STA~E HIGHWAYS 

BY W.W. LANE, .Chief Engineer 

N a discussion · ~f the condition of the State Highways of 
Arizona, the .basis for the· discussion should first be ex­
pressed. The usual discussion is based upon the. present 

., . 1 · condition, which is, natural, as. that is what affects the user 
now; and therefore· receives his primary interest. Upon this basis, the 

.. State Highway System is generally considered to be in excellent 
conditi6~ and so much better than many of the States, that praise bf 
Arizon:i high~ays is national in scope. This is mainly true in fair 
weather, and is due to the. constant attention and standard of main­
tenanc~ applied to, their upkeep;. This is good publicity for the State, 
as . the·\ourist, . as well as the citizen, is primarily interested in the 
present\ travel condition~ The effect of this condition of highways 
is bringing many tourists and much prosperity to the State at large, 
and th~ welfare of the Staie is materially dependent upon the main­
taining 'or betterment of these conditions . . . , I . . . . . . 

The other basis of discussion is one not so pleasant, as it must be 
analytic

1

~1. The problems of tomorrow must be analyzed and applied 
to :today's contemplated highway improvements or the improvements 
wilL.bcJ based upon false principles, and therefore will soon prove 

1 
inadequate, with the· result that the improvement to a large extent 

\ · will be an economic waste. 
' 

Traffib increases steadily and in Arizona it 
1 
is increasing rapidly. 

The registration of automobiles in Arizona in the past is an indication 
· of the dpid increase. • Also, the gallons of gasoline per registered car 
further indicates the increase in traffic. In 1922 there was an average 
of 464 gallons .. of- gasoline used per registered car in Airizona and 
this gradually increased to 550 gallons per registered car in 1926. 
This ·is due to two factors: more mileage _by local cars, due to better 

I . # 

\ 
I 

\ 
i 
'1 

\ 

I 
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highway facilities, and increasing numbers of tourists, both of }Vhich 
add to the increase in traffic. 

It is impracticable .to effect highway improvement upon a section 
of highway in the same' constant ratio as i:he traffic flow. increases,· 

' , . . . . I 

but it must be stepped µp, and economically it should be stepped up 
slightly beyond the, requirement at the time, of., the ;improvement to 
balance the future requirement. 

Duty of State Highw~ys 
· The duty of the State Highways is acttrally measured by ,.the 

department by· making an. actual traffic count the first Wednesday · 
of every month. The count is taken for, 24 hours. quarterly, and. for· i. 

12 hours for the intervening months, and the factor for the 24 hours I! 
l'. applied to the 12-hour counts to obtain the 24-hotir average. , ' · 1 

These results are very valuable to the State in many ways. · They · f / 
not only show the present duty of the highways, but are an indica~ i 

tion of the future duty in considering improvement. Also they::.~re \ 
an essential factor in maintenance , and maintenance. cost, and arc·J · 
one of the factors m determining the wear· value of highway s~rface · /' 
materials. \ 

From these counts or traffic census we find that the impfoved · .. ! 
sections of the State highways a

1
re carrying from 150 cars per <lay 

1

1 
to 5,000 cars per day. This count applied to individual sections of ~ 
the system and used in connection with maintenance cost and phys- " 
ical conditions, class of local materials available, clearly indicate 
where and the type o.f improvement demanded if the State sy~t~m / 
is to be economically improved in any degree parallel to; traffic I( 
demands. · i. 

The traffic census for 1926 shows that the State Highway ,System I 
carried 256,000,000 vehicle miles, a vehicle mile being one ·.vehicle. r 
traveling one mile. Applying this to the total gasoline consumption''./ 
of the State for that period and .working it back from that, s)1ows ,I 
that ,the system carried 56 per cent of the total tr.affic of the :state. '.1 

Applyi~g to this the average factor of 20 per cen\ of the total ~raffic } 
upon city streets, leaves 2f p;r cent of the traffic upon the county { 

' ( 
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roads; or considering the rural . traffic only, the State system carried 
70 · per cent and the c~unty highways 30 per cent during the year 
19261 

Constru~tion or Improvements Required · 

: Hi~h,vay conditio~s ~ill not remain stationary .•. This· condition is 
dir,ectly affected by the, ele1nents and the traffic. Th'e demerits mav 
're largely controlled by proper constru~ticin, except for the e~tr~m~ 
storrris. Comparatively sp~aking,' ho~ever, thi~ damage . is ~sually 
slight' and controlled quickly. But if improvements arc' 11ot n'iadc 
com1t1ensurate '1¥ith traffic flow,· the limit of maintenance-although 
large· i maintenan'ce expenditures are made-is ultimately. reached an<l 
the l1ighway begins to fail and rapidly deterior~tes. • Arizona has 
reached the point now upon• several' ·sections of. the system where 

. paving must be placed at an early date or the sections must go back-
:ward,\ as they are not now withstanding the traffic sfraih in spite of 
. con;tant and expensive ma,int~nance. These sections should be g1 ven 
first consideration. as additional connections and extensions to the 
systetii. will aid w the burden already carried by the sy~tem.,, · 

j A .t~bulated ~tatus of the State Highway System is included·here­
with, showing the· mileage and type of improvem~nt by counties .and 
totals.! A reference to this shows that ,~any miles of the . system as 
it now is requires additional C()llStrnction-also, there arc many (; I 
bridges required to be constnicted or reconstructed. Some will require 
· lai:g~' 

1
expenditures, but mostly· they are small structures, but very 

··essential, as their absence or loss will destroy the use of the highway 
• "!' ' • ' '' ' • 

and cause large losses to the individuals who have and are becoming 
'dependent ·upon the l~ighways. 

Additions lo· Highway.System 
·'. ' ' ' ' . ' 

In ,i:ddition to the completion of the system, now classed the State 
Highway System, and as, shown by the map. at the front of this 
repurt, 1 there are seve_ral additions that should be made for several 
reasons. They will materially facilitate traffic to the people of the 
.State, •open up and permit of development of more, business and 

/~aluable resources, greatly add to the many visitors now comb1g to 
, ,i;, ,, • ' •; ' 
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the State, _and encourage them to remain longer and cause many ,, 
to become residents. 

The Lee's Ferry Route, or a highway from Utah to connect with 
the State system near Flagstaff, will connect with the St4te, the 
large and resourceful area north of the Colorado River known as 
the "Strip." It will open up a playground that is unexcelled in the 
nation, and will make a .connection with the country to the no_1·th 
of tlie State which will probably bring more tourists into the State 
than any other inter-state connection. 

The Rice-Springerville highway will connect t_he northern and 
southern part of the State in the eastern section, will permit of con­
siderable development in the most scenic White Mountains, and 
facilitate both loc;l and foreigi1 traffic. 

The Wickenburg-ColoradO River highway will facilitate traffic 
from both northern and southern Arizona to and from southern Cali­
fornia, and should be the cause of bringing many visitors and future 
residents into the State from ,California. 

\ . 
· The· Casa Grande-Gila Bend connection will greatly add to the 

convenience of both the southeastern _and southwestern sections of 
the State, and will 'also add an6ther loop of travel for the public 
of southern Arizona. 

Financial Effect 
In ·making these extensions or any additions• to the State system, 

it must be remembered that the. system is now overburdened for 
the finances provided, and that more · finances must be provided for 
the present system if it is to withstand Jhe duty imposed. Also, .i't 
must be borne in. mind that additions cannot be made without · pro­
viding adequate f1nan_ces, ,as without the finances the added mileage 
can only detract from the. present. system and cause the system to 
fail much quicker. Consideration must also be· given to the fact 
that added mileage means added maintenance required. 

Highway Assets· · 
From the foregoing it might be inferred that highways are only 

liabilities. It is true that highways require large expenditures, ari'd 

I 
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if the State and nation is to progress or even exist, transportation 
facilities for defense, business and pleasure must be provided, and 
these requirements alone will justify large expenditures, but a review 
of the highways as an asset reflect some startling facts. 

Along with railroad and water transportation, the. motor vehicle 
has become a standard means of transportation of the nation, and 
is. becoming so over theiworld. There are in excess of 20,000;000 
motor vehicles upoti the highways ·of· this nation alone. Each is an 
expense to operate and that expense is in direct proportion to the 
cqndition of the highways •upon which they traveL In the year 1926 
there was received from State sources and expended upon Arizona 
State highways, $1,575,000. The State highways carried during that 
period 256,000,000 vehicle miles of automobile travel. · 

It has been estimated by · authorities from years of research and 
experiments that a conservativ~ figure is two and, one-half cents 
saving p~r mile upon the average car between an average good gravel 
road and the old u_nkept trails of a few years ago,. or a saving for 
this year over the .old roads to the travelers o( Arizona: State highways 
of $6,400,000. If ~II of. th_e State highways of· Arizona were paved 
there would be a. further saving of two and one-half cents. per vehicle 
mile over the operatio'n _cost of a car . upon the average good gravel 
road. Another factor that is a direct cash · receipt by v:irtue of the 
highways is from the tourist. It is estimated that there was expended 
in 1926 by the tourist in Arizona $11,800,000. It.is furtl;er estimated 
that 30 per· cent of that money· stayed in· the hands· of the retailers, 
jobbers and producers of the State. ·. In a word, $3,540,000 cash was 
earned by the people of Arizona .directly· credited to the highways. 

Improved highways add .to the valuation of the State by increasing 
property values adjacent to the highways, and by extending the area 
which may be profitably developed, thereby increasing the business 
and_ size of the.: cities, and materially increasing profits to ~very 
farmer or business using them for the. transportation of their wares. 
These last items cannot readily be estimated, but are probably more 
tha~ items ·that may be and are very cl~sely estimated. 

It is not possible to make expenditures in any business that will 
yield the returns both directly or indirectly as those judiciously ex­
pended upon the improvement of. the main highways of the State. 



STATUS OF ARIZONA STATE HIGHWAY SYSTEM 
December 11, 1926 

Total Graded & Gravel Asphalt Concrete Under Partly 
County Miles Drained Surfaced Paving Paving Construction Improved 

Apache ---------------------------- 14522 13.17 69.05 ···----- 63.00 
Cochise. 254.19 58.60 114.74 17.49 24.16 39.20 
Coconino -~------------·--------. 115.58 35.64 52.17 18.75 .47 8.55 
Gila ------------------------------- 141.25 22.00 65.95 680· 46.50 
Graham · --------····--···-········ 131.18 12.20 41.63 7.46 13.20 56.69 

·Greenlee ------------------------ 35.40 \ 23.72 5.25 6.43 
Maricopa ------------------------ 246.26 14.60 .139.08 13.25 74.58 2.75 2.00 
Mohave -------------------------- 143.36 43.85. 62.20 37.31 
Navajo ----------------·--------- 101.64 7.10 49.09 .95 44.50, 
Pima ---------------------------- 148.58 132.94 3.00 12.64 
Pinal ••••••u•••••••••••••••••••••• 214.46" 166.C6 5.GO 1.50 31.90 10.00 
Santa Cruz ------------------- 83.15 1.75 79.0S 2.32 
Yavapai -------------------------- 190.84 26.40 163.04 1.40 
Yuma --···-·····-·············---- 82.86 66.47 4.97 7.61 3.81 . -- -- --

Total ···········••········.2,033 .97 259.03 1,206.75 72.27 · 135.67 57.24 303.()1 
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FEDERAL AID 

BY"'· W. LANE, Chief Engineer . " . . . ' \ ' . 

EDER~L Am has been one of the outs~anding series of national 
legislation. It, has done more to stimulate and to regulate 
highway routing' and construction than any other factor. It 

.. was originally a.dvocatcd by state highway. officials and its 
success has been largely due to their efforts. . 

' ',' ' 

The Federar Aid Act became a l;wJuly 1 l,1916 and the Bureau of. 
Public Roads was organized ·under the Secretary· of Agriculture. • The 
original act .~as very broad . in its application in that it was fo~ the 

• purpo_se, of aiding the states .in the construction of rural post roads, 
/, being defin<::d, i_n ,the act as

1
_ bei~g any pu.blic road over which the 

United St~te~ majls now are or may her~after be transported. This 
' .meant mo.st a~y road, and c~mstruction_ started in .due time upon dis:-o 

connected; and, in many instances, unimportant sections of highways. 
The first act, however, c~rried only nominal appropriations providing 
for approp,riatio~s of. five,' ten; fifteen, twenty and twenty-five millio_n 
dollars fodhe ~onsecutive years beginni11g with_ the fiscal year ending 
June_30, 1917, .to and inchi1ing the fiscal year e11ding June 30, 1921. 

. Of th~se appropriations; not to. exceed .three per cent ,vas to be 
used for administrative purposes by the Secretary of Agricultm:e, and 
; the rema.inder to ,be. apportioned to the several states in the. following 
manner:· ·one.;.i:hird in the ratio which area of each state bears to the 
total area .of all of the states; one-third in the ratio which the popula­
tion of each state bears t9 the total .·population. of _aH of the states, as 
shown by the latest available Federal census; one-third in the ratio 
which the milJage.of rurai delivery routes and star routes in each st:i.te 
.bears to the total mileage of rural delivery routes and star routes in 
all states, at the close of the next preceding fiscal year. Under this 
p'rovisio11 Arizona receives about 1.4 per cent of the annual appropria-
tions. 
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-First.Federal Aid Money 
It took some time for the Bureau of Public Roads -to organize and -

promulgate rules and regulations; likewise for the States to become ad­
justed to this plan. Arizona received its 'first Federal Aid money in 
January, _1918, on Federal Aid Project No. 1, the Florence Bddge, and 
has initi::ited 91 projects to date, many of which are divided into sev- -
era! sections, which are virtually projects withip themselves. 

The ~riginal Act also ·carried a• limitation of $10,000 per mile, ex­
clusive of bridges over 20 feet in length,-- of payments that the Secre­
tary · of Agriculture may m~ke. 

February 28; 1919. The.Act was amended mainly in the annual ap­
propriations, increasing the annual appropriations to $50,000,000 for 
the fiscal year ending June 30, 1919, and $75,000,000 for the two suc­
ceeding years, increasing the limitations that the Government would 
participate per mile to $20,000. - In both the ·original Act and the 
Amendment of 1919 the basis of participation within the limits pre~ 
viously mentioned was not_to exceed 50 per centum of the_ value of the 
labor· and 11;aterials actually put into_ said construction: · · 

As. Federal Aid for highway construction came -into existence_ just 
at the beginning of the past decade, which has been the greatest high­
way construction period the nation has ever known, and practically 
had no limitations upon what roadS'the money may be ~xpended with­
in the States, it soon became appa1'.ent t_ha:t it was being expended 
upon disconnecte_d and, in many instances, rnads relatively· unim­
portant. _This w~s due to the ability of local communities to finance 

- them, or to induce the legi~lature to -make appropriations for such ✓ 
sections, th~ merits of the various projects were not of particular in­
terest. This system of highway construction could not result vin any-. 
thing but a waste of funds. · -

In view of this condition arid the forther recognition of the fact that 
county lines ~nd even state lines were rapidly vanishing to the high­
way users; it was ~p-parent that something. must be done if a connected 
highway system were ever to be constructed. It was recognized that 
a system must be established, standards presented commensurate with 
traffic rquirements, and the expendit,ires confined to the est_ablished 
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system if the states· and. the nation' were_ ever .to complete a system of 
highways. 

Seven .Per Cent System · 

' On, Nove0bcr 9; 1921, an am?ndmcnt was' approved_ which was 
much more in detail and provided may advanced features. The Seven 
Pei· Cerit System, which wa~ fur the purpose 6f '~xpediting the com­
pletion of an adequate dnd connected system o( highways, interstate' in 
character wa~ established by .this amendment. , Jt. provided that: seven 
per centum. of the total highway mileage of. such . state as 'shown. by 
the records of the state highway depart~ents at the time _of. the pass­
age of the act was to b,e determined, and that a system of highways, 
were to be ~elected and designated which would not ~xceed this, mile­
age. The total mileage of this state ·reported' at the passage of the act 
was 21,400, seven per :cent of which gave a m~ximum mileage f6r the 
Federal Aid, or since called· the Seven Per Cent System of Ariz'onci; of 
i;498 ~iles: This. system for Arizona was selected and the designa- , 
tion approved in'December; 1922. There is als'~' a provision in'the 'act 
fo~ exteriding the mileage of the Federal Aid System. The lasf para-. 
graph of Section 6 of the act 'reads as' follows: ' 

, i'Whcncv~r provisioi1 has been made by auy state for the c'Cimple~ 
tion and m~intena11c'e of a system of primary or interstate ·and second­
ary or inter~~Oll~ty highways equal, to seven per ce11tum of the t~tal 
m,iieage of, su,ch state, .as required by this act, said state, 'through its , 
state highway. department, by and with the appi·oval ·of the ·secretary 
of Agriculture, is hereby a11thori~ed to add' to the n1ileage of priinai-'y 
or. inter-stat~ and secondary or inter-cmi1{ty systems as funds· becorrie 
available for the construction and 111aintenance of such, additional 
mileage." , 

Section 7 'of the act provides: 

•"That 'before, any -project ,shall be approved by the Secret;iry, of·· 
Agriculture for· any· state, such state shall', make provisions· ·for, state 
funds·, required· each· year · of such states by this act ,for construction, 
reco~str~ction, and maint~nance of Federal -Aid Highways within the . 
si:ate, which funds shall· be under the direct control of the Stat,e High- ' 
way Department: , . 

I 
\ 
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It is believed that Arizona is not complying with the Section• 7, in 
that there is riot sµfficient annual appropriations or funds provided to 
meet these requirell}ents, which is clearly evident by the fact that Ari­
zona: is now practically: three ·years behind in ·taking the· allotments 
made to the state of, approximately $3,000,000 . 

. ' 

Arizona's Percentage 
· Jn: this· ainendment' the , limitation of '$20,000 per 1nile was not 

changed, but it was provided that in states containing unappropriated 
public lands in excess _of five ·per. centum ?f the, total ,area of all lands 
in the state that the share or participation by the United States was 
not to exceed 50 p~r -cent· of the total estimated cost -thereof, plus a 
percentage· 'of ·such .estimated cost equal to one~half of the perce~tage 
which the area of the ~napprcipriated public tmds . in such state bears 
to' the total ar~a of such state.'' As Arizona contained approxi~ately 
22.22 per' cent of, such un~pprnpriated land, this increased the percent.:. 
age of participai:i~ri t6 the state to appr~ximately 61.11 per cent. 

' I', ' ,, ' ' ,, '.' ', 

This: act also. specified that "all monies 'hereafter· appropriated for 
expenditure under. the ·provisions of this act shall be available. until the 
close of. the second succeeding, fiscal year• for which the appropriation 
was made,· and. if not expended by .the end of the period during which 
it is available for expenditure it shall be re-apportioned within 60 ·days 
thereafter to all the states m the :s~me manner as apportioned under 
this acf the first time." 

On Tune _.19, · 1922, the1'e was a further ameridment to the act, but 
other ~han· appropriations f~r the fiscal. years ~f 1923, 1924 and 1925 
the only material change was the· reduction of the limitation per mile 
thauthe United States would pay from $20,000 exclusive of structures 
over 20 feet to $16,250 for .the fiscal year ending June 30, 1923, and 
$15:000 per mile,.exclusive of structures over 20 feet, thereafter,_ plus 
the per centum. to the public land states. This is still the base maxi-
mum per mile. · · 

On February 12, 1925, there was a further amendment to the act 
by inserting after each place where the .words "unappropriated public 
lands" occur, the words ."and non-taxable Indian lands, individual and 
tribal." ' 
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1. -The· affect of • this 'amendment is to increase · the amount of · public 
lands upon which the percen,tage of such• public lands to the total :area 
of dhe- state is a basis of the percentage of addi.tional participation. 
over'the''50 per cent as a base for the Federalparticipation, with the 
unappropriated public lands ·and the non-taxable Indian lands making 
a total of 44.68 per cent of such lands. to th~ total area of the state; 
one-half of that giving 22;34 per cent which is the additional percent­
age of partidpation that. Arizona is allowed under. this act, or a total• 
of72.34 per cent. · · · · · · ·. · 

., _; ,, \;:, :'i' i,:1 , 

· Allotments' Not Affected 
1

The ;11;tcien'ts as made by the United States Gove~nmen~ to the 
vari~us states are ~ot affect~d by tl~e variations in_ per~entages of par­
ticip~ti~h on. a'.,n· individual project and· these. additional, participations 
do· not ~£feet the total amount of money 'that the state receives for 
'., '•• ,1, , ,: ',,'. '. ,; , ' , l > ', , ; 

I<~ederal, Aid.• '.fhe annual allotmen,ts that the stat_e is n_ow receiving,. 
or a~ p"reviqusly, stated herein, approximate!Y $1,050,000 per annum 
based. upon. the past few years appropriation of $75,000,000 by the 
United 1 States: Government foi· Federal Aid, will remain constant so 
lon·g 11 as 'appropriations "made by the Government remain as they have 
been in• the past :few years, and no change iii the basis of participation 
or change in our Federal Aid. Seven Per Cent System will give the 
st~te inore money. . •. 

·. The· only. thing that we may do by· incre:ising our part1c1pation .or 1/] .. : 

by changing any route on our Seven Per Cent System will have only I 
the' effect'of placing more Federal Aid money on a single project or 
i;ve'ral projects, and: will not affect the amount of money required by 
the' state at'large a change in the Seven Per ,Cent System at this time 
or' until 'we •h·ave much niore nearly' completed our Seven Per •Cent 
Syste~ 'and ;it ha:sf reached the ·status to where we may increase the 
Seven Per. Cent System, will not receive any more Federal Aid. or! any 
g~eater financial assistance from the government tn constructing our 
Federal Aid System by sucfu changes. 

'' ., 
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..... MILEAGE -CONSTRUCTED WITH FEDERAL AID· 

Under 
Graded .. Con-= .. 

. and Gravel Con- struc-
Drained Surfaced Asphalt .:-crete tion '..; 

Apache'· ·················-··········· 
Cc:chise ·········-·······-········-
C.9¥~ino ... : ... ···-··-········-· 

g~~:i·,::: .......................... . 
Greeri.iee ······•··········-··-····· 
Maricopa ........... : ..... : ....... . ~::7 j:e .... : .............. •-········· 

Pinal'.· ................................ . 

i:~:PJr~~ ... :::::::::::::::::::::: 
Yuma 

51.05'. 
*64.05 

26.64 . *25.'47: 

27.65 
27.63' 

*10.89. 
14.60 87:65' 

. 2425: 
49.09 
33.1r 

*54.86 
*14.97 

··••···· .' *125.11 

*74.43 

6.19 
18.67 

8.50 

7.46; _: p.20 

8.05 

.95· 

4.00 

12.64 
. 50 

8.55 

.6.43 
1:.60 

7.61 

Total 

51.05 
78.74 : . *15.0 miles 11ot on S~en'.· Per Cent System. . 
79.33 · · *23.43 miles ·built by 'U._,_S. Forest Dept. and .5.86 

. ·. · miles of which is 'u_nder construction. ~ ,. 
27.65 
48.29: 
17.32 *5.64 miles not on Sev~: Per Cent System . 

185.25 • · · 
24.25 
50.0{ > 
45_77:. ,;. . .. , 

t. -<·. 

55.36 * 2.60 miles not on Seven·· Pei- Cent System . 
14.97. "*14.20 miles.not on Seven, Per Cent.System. 

125.11 .: .. *15.58 ·miles built by ;U. S. Forest Dept., and 'i9.77 
.. miles not on Seven Per Cent· System. · 

86.04 * 7.96 miles to be abandoned on completion of project 
--L; f!JJ' "ft)3(! under construction .. 



STATUS 7 PER CENT SYSTEM 

. County Total• Miles 

Apache ·········----
Cochise ............................................. . 
Coconino 
Gila ----····-······················· 
Graham .................................. ·. · ........ . 
Greenlee ···············--­
Maricopa ········-----·············· 
lVlc,have ···································-········· 
Navajo ···················-··············-········-
Pima ·······-----Pinal· _________ _ 
Santa Cruz ....................................... . 
Yavapai ·······----················· 
Yuma ···················-················-········· 

145:22 
136.89 
115.58 
45.95 
89.48 
19.10 

200.65 
130.66 
79.14 
99.98 

11226 
29.75 -

164.04 
82.86 

1,451.56 

.. ·- ~ . 
December 11th, 1926 

Graded and . Gravel 
Drained Surfaced 

26.64 

5.25 
14.60 
31.15 

24.00 
.23 

· 101.87 

69.05 
6924 
25.47 
33.65 
27.63 , 

94.62 
3525 
49.09 
84.34 

103.76 
25.68 

-105.34 
-: 66.47 
---
789.59 

Asphalt _ Concrete· 
Pavement _ Pavement 

17.49 
18.75 

7.46 

13.25 

.95 
3.00 
5.00 

1.40 
4.97 

72.27 

24.16 
.47 

6.80 
13.20 

74S8 

12.64 
1.50 

• 2.32 

135.67 

· Total 
Imp\roved 

69.05 
110.89 
71.33 
40.45 
48.29 

5.25 · 
197.05 
66.40 
50.04 _ 
99.98. 

il0.26 
28.00 

130.74 
71.67 

1,099.40 

Under Un-
Construction improved 

8.55 

6.43 
. 1.60 

7.61 

24.19 

76.17 
26.00 
35.70 
5.50 

41.19 
7.42 
2.00 

64.26 -
29.10 

2.00 
1.75 

33.30 
3.58 

327.97 

The approved mileage of ·Seven Per Cent•System is :1,498.0,,but due to line changes this has been reduced t~ 1,451.56, leaving 46.44 
miles yet to be applied.' • · · · · - : · · - :. · - 0 .- • • • , - "·. · - , • , · • · ,. 
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I . 

. FEDERAL AID PROJECTS COMPLETED AND 
UNDER .CONSTRUCTION 

· From July 1, 1924 to December 11, 1926 

F.' A. No. 

l~B. 
19-B Reo 
22 
3&-:-B 
3&-:-A Rea . 
40_; I St Reo 
40.-:....2nd Reo 
55 
62...:..B 
63 • ·• 
64-B. 
67 . 
68-B 
69 
·n 
72-A 

. 72-'--B 
74 
75 . 
76 ,• 
77 
78_:A 
79-A 
79-B 
81. 
82-A 
s2...:..n. 
S~A 
86 
68-B. 
88-A 
88-B 

Name of Project. 

Prescott-] erome .............................................................. ; .............. $ 
Prescott-Jerome ...................................... , ................................... .. 
Winslow-Coconino County Linc ............................................. . 
Prescc,tt-J erome .................................................... : ..................... .. 
Prescott-Jerome ............................................................... : .......... .. 
Holbrook-Winslow ..................................................................... . 
Holbrook-Winslow ............................................ ; ........................ . 
Yuma-Phoenix ............................................................. : ............... . 
Prescott-Ash Fork .............................................. :: ............... : ..... . 
Geronimo-Solomonville ....................................... : .................... .. 
Phoenix-Yuma ............................. : .......................... : .................... . 
Geronimo•Solomo-nville ............................. · ................................ . 
St. Johns-Springerville ......................... : ............................. : ........ . 
Phoenix-Yuma ................... , ......................................................... . 

· Phoenix-Yuma ............................................................................ . 
Prescott-Phoenix ........................................................................ :. 
Prescott-Phoenix ......................................................................... . 
Winslow-Flagstaff ... : ........................................................ :: ......... . 
Tucson-Nogales ................................... : .......................... .' ........... .. 
Phoenix-\Vickenburg ......................... s. .......... : ......................... : •• 

Solomonvi!le~Duncan · ...................................... i ......................... .. 
Concho-St. Johns .......................................................... ; ............ . 
Benson-Douglas : ................... : ................................ : .................... :. 
Benson~Douglas ......................................................................... . 
Winslow-Flagstaff .................................................................. :: .. .. 
Yuma-Phoenix ............... ,. ................. : ..................... : ............ : .... .. 

· Yuma-Phoenix ....................................... :: ...................... .' ........... . 
Phoenix-\Vickenburg ................................................................. . 
Tucson-Nogales ........................................................................... . 
St. Johns-Springerville ..................................... , ......................... . 
Solomonvi!le-Duncan ......... : .......................................... : ........... .. 
Solomonvil!e-Duncan ............................................................... . 

Federal Aid 
Received 

41,919.92 
None 

8,051.91 
11,673.27 

None 
17,451.23 
21,749.78 

180,144.17 
None 

I ~3,686.91 
68,477.00 

145,397.06 
42,299.42 
75,853.49 

185,424.26 
135,716.87 
180,006.49 
75,325.88 
13,473.31 
34,511.30 
62,493.07 
46,723.86 
69,610.57 
9,272.02 

22,365.39 
None 

69,186.29 
17,995.49 
99,418.65 
42,299.42 
36,287.87 

None .. 

J $1,814,515.48 

Under Federal Aid received we include $$95,220.04 that has been vouchered but 
not received from the Government. · 
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FEDERAL AID PROJECTS COMPLETED 
PRIOR July 1, 1924 

fF; :,A,·;.,N"· 
. . o. 

1 
2 
3 
5 
6 
7 
s··· 

Federal~Aid · 
1 i~.eceived t 

Florence ·1 Bridge. :: .. ~.'. .. : .. :'.::.:'..:.:.,.'.: .. :' ... ::'..'.::.:.: .. :'.:::.: .. :.:'. .............. $ 55,982.23 

.r'i'.:,<~1b7~i:'sITPt;oh;;f·:;::ci:;:::::::::::'.'.:::::::::c:::1.:i:in::::;xEi::;:::\\ 11:~~::: 
Oatman-Goldroads ........ :.............................................................. 33,517.64 
Holbrook-St. Johns · ........................... :........................................ 27,857.75 

¥e%~!~:~~or ... ::::::::::::::::::::::::::::::::::::::::;::::::::;::::::::::?:;;::::::::::· · 1gi;~6g:~! 
·1i;r,' I;~:onF~lirn1ridge· .. :::::::::::::::::::::::::::::::::::::::::'.:::::::::;:::::::::::::::::::. ~~:nis§· 

' ;ll, ., .· Bisbee-Douglas ............................................... :· ........... ,'..... 137,361.77 
··lz' : · · Prescott-Jerome • ................................................ , ........... ; 37,260.00 
.13 '. Clifton-Franklin . , . . . . . 72,312:68 
: J 4_. : •, Douglas~Rodeo ............................................................................. ' .. 40.618.27 
)5 GlobecGeronimo . '' . . . . · 87,657.38 
: 16 .• ! Superior-Miami ·: ....................................... : ....... : ..... : ....... ·.;· .. ,·...... 422,349.50 

lt};E.F:. ~ti\~~ ::;~\;:;~\It:::):: . ;~ii~f I 
·24 · ·:;: Flagstaff-Williams ........................................ : .... : ..... : ......... :........ 87,249.80 
. 25--A :; Tucson-Nogales Bridges ............... '. .......... :'..'. ............. '. .......... :...... 20,165.77 

:~~:. B. i~~~~#e11~6~s .. ~.~'.~~~~ .... :::::::::::::::·:::::::::::::::::::::::::::::::::::::~:·.::::: ·~N~~S~ 
;~ii,;:/'.. ~~:~~is~~ri~?a~.~~ ..... ::::::::::::::::::::::::::::::::::::::::::::::::.::::::::::::::;:::::: ~i:~wi:ii 
.. ~6 · · '. ih~!~?;~:;: ::::::::::::::::::::::·:::::::::::::::::::::::::::::::::::::::::::::::::::::: 1!~:l~~JI 
·31'· • Wickenburg Bridge ............................................... '. .......... : .. : .. :... 34;816.38 

···iLA 'o ~~~s~:\~~y~;z!~e ... :::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
1ti:I~t:t~ 

:·1r:.·• · f i~If ~;;3 : : :::::)::::=::: :; .· If ffili 
·!~ · · ~~;~~~~-tlo~o~n~ill~ ..... :::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: .U:i}jj~ 
44 · Oatman-Goldroads ................ : ................... : .. : .............. :............... . 5;557.29 

· .1? ! ., Phoenix-Yuma ................................................................... , ...... 502,230.43 

48 . tI:~~~~~M~riet~~··.··::::.·::::.·:::.·.-:::::::::::::.·:.·.·:::::::::::::::::::::::::::::::::::::: 11ZJlJ:g{ 
1i ' ·i;nf;~~:l}~aF~:~. :::::'.?:::::::::::~:::::::::::::::'.::::::::::;:::::::.:::::::::::::: 1~:~i~:~~ 
53 Phoenix-Yuma ... : ............................................................. :............. 95,962.83 , 
56 Phoenix-Yuma .. : .......................... :., .... '. ............ , ........................ :... 42,793.59 
57 Ash Fork-Seligman ....................................... · ....................... ·...... 64,974.~8 

j 

' . 

.. 
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FEDERAL AID PROJECTS COMP1;ETED 
Prior July 1, 1924 

F.ANo. Name·or Project 
Federal-Aid 

.. Received 

.59 
60 
61 
62 
64-:-A 
65 . 
66 
68-A 
70 

Phoenix-Wickenburg .......... · .............................. .' .............. ;· ... • 210,168.69 

i~~s(o~~1~tprttirvi.
1
.
1
.~ .... ::::::::::::::::::::::::::::::::::;::::::::::::::::::::~.::J ' ti;J§j :i§ 

Prescott-Ash Fork ...................................................................... .186,301.80 

~~~!iX~?L ::i~d:~:~>::::::::::~:::::::::::::::::::::::::::::::::::i::::::::::::: . . iHIH~ 
ito!i~~W~~;~~tc~·~llc ,.::::::::;:::::::::::::::::::::::::::::::::::::::::::::::::::::'.: .~~:~~~:ij 

j(,1~·3,091.85 
, ' ,•,:·,sl, 

7 RECAPITULATION 

Total Federal Aid Appr~priat10ns (Inc: 1927) ...... : ..... ,....... . $9,617,249.00 
Federal Aid Received · · · · · · : · 

Completed prior to July 1, 1924 ................................ ~$4,723.091.85, .. 
Completed ~nd under construction Siiice 7-1-24 ........ 1,814,515A8 15,537,607.33 

Allotted t~ Projects ···••.," .. ·, --··,.···· ···: ..... ,. 
Available for eNw Projects .............. : .......................... . 

$3 ,079,64-1.67 
,$ 492,937.97 
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· Flagstaff-Angel Highway · 
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FOREST HIGHWAYS 

'.C, G. MomusoN, Senior Highway Engineer 
United States Bureau of Public Roads 
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·. HE_. roads classed ;s Forest. Highways and known as The 
Forest Highway System, comprise 862 miles of the roads of 
the State; This system h_as been agreed upon by _officials 

. of the -State, Forest Service. and Bureau of Public Roads. 
These roads 'are either in Nation~! Forests or adjacent thereto. Funds 
for their construction are derived from various sources. The Federal 
government bu_ilds sonic of them entirely from Feder.al Funds, others 
in co-operation .,~ith the Counties, and still others in co-operation with 
the State. However, these Federal Funds are separate and . apart 
from those expended uricler the Federal Aid plan. 

• ', r 

The Forest 'Highway: ·system 'ii1cludes _140 miles of the Severi Per. 
Cent System. ·. TheState has iinproved 74.5 miles of this amount in 
co-operation -w_ith ,the Government. The Bureau of Public Roads has 
impro◊ed 39 miles entirely from Federal Funds. The remaining 26 
miles have not been brought up to the Seven Per Ce11t Systm stand­
ards, but ·are in good ci::mditi6n. 

Sections of. the remainder of the Forest Highway System have been 
and are· being c_onstructed from co-operative funds of the Government 
and the Counties. The location, design and construction of such sec­
tions"is-:-under the supervision of the Bureau of Public ·Roads. The 
standards . used on these roads vary and are based on the traffic the 
road is ~xpected to carry. · 

One ?f the· longest and most ·expensive stretches of such improve­
ment is the Clifton-Springe1:ville Highway. The portions of this. road 
from Metcalf to Alpine were completed during the year of 1926 at a 
total cost o{ $873,460. · 
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Clifton-Sringerville Highway 
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LEGISATION RECOMMENDATIONS 

~W.W. LANE, Chief Engineer 

ECOMMENDATIONS for legislation for Arizona Highways is 
'made. by this. Department, with the hope o( being of assist­
ance. to' ID:embers of the Legislature in their deliberntions 
upon this subject, by giving them the benefit of. any in­

formation that may. be had by the Department, and from observa-
tion and study of the highways, traffic a_nd laws. per\aining to the 
highways at the present time; also deductions made from such study 
as to th_e future highway demands. . . 

Arizona is in ·e~treme need of• intelligent highway legislatiori, and 
th?~e ~amiliar with . the . operations of the. present highway laws are . 
in accord that revisional and additional legislation are essential. This 
is a condition' that must and will be met. If it is faced now in the 
proper manner; the highwaf construction and · maintenance that are 
required may immediately go forward efficiently and in'telligently 
providing adequate highways for the present and future without un­
due .burden now or upon posterity. Procrastinatio~ by the Legisla 0 

ture will be very detrimental to the efficiency in highway develop-
ment, to economic transportation for the present, and will pass , a 
greater burden, on to posterity. · 

In mak,ing our recommendations· to the legislature/ it is not being 
done in the form of suggestior1, but we are actually preparing two 
bills; High~ay legislation is a s~bject requiring 'much time, effort an;i 
information, and by presenting the suggestions in the form of meas• 
ures, it will require much less time and search for the necessary in­
formation on the part of the legislature.' 

Motor Vehicle Code 

,~ The first measure, being called the "Motor Vehicle Code," is rather 
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voluminous· but it covers all regulatio.ns pertaining to the use· of th,: · 
I 

Highways, Motor Vehicle Regulations and Motor Vehicle Fees, so that 
a person obtaining a copy of the. i}ct has all laws under which he is. 
to operate while using the highways. 

This measure is taken from the Uniform Motor Vehicle Regulation 
Act as[ecommended by the National Conference on Street and High­
way Safety. This Conference is made up of a committee of approxi­
mately eight hundred persons called by Secretary Hoover from all 
branches of industry, state and local government' which were directly 

· or indirectly connected with highways, vehicles and the laws pertain- .· 
ing thereto. It is the result of the deliberation of the best autliorities 
of the United States. It was necessary, however, in the .drafting of . 
the bill that. many changes be. made in order that thebill may be 

. fitted to the constitution and laws of the State' of Arizona, and which 
was recommended by the above Conference. . . . 

This measu~e c~eates a Motor Vehicle Division with a Vehicle Com­
missioner for the control of all the highway regulations and the col­
lection of all fees, with County Assessors or Deputy Officers of the 
Division. · 

The. first title of this Act covers· the Motor Vehicle Registration and · 
provides 'the standard registration regulations as those recommended 
and are being adopted over the Nation; it also provides for the feea 
to b

1

e charged uri.der the registration and which fees are to be ·$3.00 
for the registration of all cars plus additional fees for the vario11s 
classification of trucks, trailors, etc. This is a reduction from the 
present Motor Vehicle Fee, whi_ch now ranges from $5.00 to $15.00 
based upon the horsepower of the car, and. from $10.00 to $25.00 . 
upon trucks. Some vehicles und~r ·the pres_ent Act are not 'included, 
so that they are going free while others are paying. . 

Title 2 of 'the Act •is a Uniform Operators and Chauffeurs Act 
. which was taken from the standard as recommended by the Con--' 
ference. 

Regulation of Operator 

Title 3 covers the regulations of the operator of a vehicle on the 
1 highways· as recommended by Nation'al Street and Highway Safety, ~•-
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and. for ~hich Act ~tandard provisions are provided for the regulation 
of speed, railroad crossings,. mies oL the road, accidents, weight ancl 
size of vehicles ·and loads, tire equipment, trailors, accessories, light 
equipment; traffic ~igns and advertising signs 1ipon . the highways. 
With the adoption of t.his by Arizona, and the rapid manner in which 
other states .throughout the· Nation are making their laws i:o conform 
to the rec~mmended standard, a person, taking a trip outside of the 
St.ate will be d~iving under. the same regulations ~s he is accustomed 
to drjve in his own State. This will greatly simplify driving and .will. 
greatly reduce the possibility. of accidents from not doing the right 

· thing at the right time. This will be a great aid to the traveling pub­
lic and is something that is really vital with the increased use of the 
automobile. 

Title 4 provides for the One Mill Property. Tax Levy, or one mill 
on each '$1.00 assessed valuation of property. within the State, and 
which tax is to go for construction and maintenance of State High­
~ays. This _is the same amount of property tax for State Highway 
purposes that• has been in force for a ~umber of years. 

•. Title 5 covers the Motor Vehicle Fuel Act, or· what is commonly 
known as the .Gas Tax, and which· amends the present gas tax ~aw iii 
a very necessary manner, in that it protects the exemptions on the 
gas tax, which arc now amounting to approximately 20 per cent and . 
which should not exceed 2¾ to 3 per cent. As a matter of fact in · 
1926 the State and Counties lost approx"imately $125,000 through 
iHegal .exemptions; The Act is .further amended in that it increases 
the gas tax from 3c to 4c with a division of the receipts between the 
County and ,the State-the Counties receiving· 11/ic as they now re­
ceive under the present Act, or ¾ of the 4c levy; and the State to re­
~eive ¾ O( 2¼c (?f. the 4c levy. As all of the Motor Vehicle Fees go 
for .the use of State Highway purposes, and as· these fees arc reduced • 
in this Act, the State is reimbursed for that reduction by the addi­
tional le of gas tax which goes to them by this revised gas provision 
or the 4c tax, 

Common Carrier Tax 
: Title 6 provides for what is known as the Conimon Carrier· Tax, or 

t
1

~x upon the Motor Bus or _Truck Lines, which are operated over the 
!-: llig~ways for revenue. 
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At the present time. these carriers are taxed upon the seating 
capacity of the busses and the tonnage capacity of the _trucks irrespec~ 
tive ~f the loads they may carry. This has not been a good manner 
of taxation, ancl has· created a considerable of discontent on the part 
of the companies and a great deal of evasion of the law on the part 
of others. In. the discussion of. the best methods of taxatioq 'upon ' 
these companies with several members of some of the companies, they 
recommended that the same basis be used in' this State as is used ih 
California-or ·a gross tax upon the ehrnings of the common carrier: 
companies. 

The California Act exempts certain ta_xes. and makes their rates 
sufficiently: high so that they may be in lieu of those taxes exempte~: 
But_ as we could not exempt taxes in this State without an amendment; 
to the constitution the r~tes upon the earnings of the ~-o~panies werJ 

_ reduced to cover this tax alone. , ·· · , 

-By going into the earnings of 'a number of companies over a periou 
of time and comparing their payments under the mill tax, it was\ 
determined that a two per cent tax upon the gross receipts for the/ 
motor bus companies and a, two and one-half per cent tax upon the/ 
truck companies, see.ins a fair _ rate. This apparently _checks· ver};i 
closely· with the net collections received from this tax by the Cali-) 

fornia Act. ·. . , , , _ ' · [ 

Title 7 creates a State Highway Fund fo'r the purpose of placi111t 
the revenues as set up under this Act into one fund for State High-) 
way purposes. / 

It is believed that the passage of this Act will be of great assistancq 
to the automobile users of the State as well as to the visitors comin~ 
into the State and the motorists from this State visiting other states-, , 
With the exception from the revenues derived under the bill, it i:s 
primarily a means of standardizing the use and regulations of thd 

, highways by the mo~orists ,and not for the sole benefit_ of the High·)-' 
way Department. _ ,, · ' . I 

-The revenues as set up under this measure do not increase to th1~ 
taxpayers of the State the amount that they are now paying for Stat<~ 
Highways. - } 

I 
I, 

I 
I 

,, 

Iv 
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Finance Code 
The second measur_e wh_ich is b~ing presented is termed a "Finam;e 

Code" and which regulates the expenditures . by the State Highway 
Department upon State Highways. In 'the previous measure all . 
receipts thereunder were placed in one fund, or what is termed the 
"S_tate Highway, Fund," and in this measure provisions are made for 
the disbursement and use of those funds. . . 

Bv making a study of the requirements for the .State Highways of 
Arizona based upon their present physical condition, present . traffic. 
and estimating future traffic, it is determined that· the State will have 
to expe~d approximately. $5,000,000 per annum if the State Highways ' 
are to continue to serve the duty imposed upon them by traffic. Bv 
virtue of past construction and the high type of maintenance that has_ 
been done upon the State Highways; many communities and the en-· 
tire populatiori of the State have become dependent upon them, the 
failure of the Highway System will therefore work a very great hard­
ship upon the entire State. Some of these highways are now func­
tioning only by virtue of the high type of maintenance that is being 
applied to them and which cannot continue to take care of the traffic, 
as maintenance alone cannot keep up a. road when the material is in:. 
sufficient . to withstand traffic duty. Many stretches of the State 
Highway arc 1 grad~ally losing out and getting ahead of our mainte­
nance so that it is only a matter of a short preiod of time when they 
will become a great' impediment to traffic because of the excessive 
amount of traffic and the inability of maintenance to supplant the 
weakness of, the material. 

In view of this fact and the further fact that the revenues as pro­
vided in the previous measure for- 1927 will raise approximately $2,-
000,000 .and with Federal Aid accruing to the ·state on the basis of the 
present Federal allotments of approximately a $1,000,000 per arinum, 
we find that within the next year the highways wiH be short approxi­
mately $2,000,000. 

Revenues Highway's Earnings 
The revenues that are set up in the previous measure are in reality 

.the earnings of the State Highways and by yirtue cif the increased 
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mileage and increased population ii.). the State, this traffic is rapidly 
increasing; therefore, the earnings· of the State Highways are likewise 
increasing so that the reve':u~s as provided will materially increase . 
from year to year. 

.. ' 

Th.is finance measure anticipates that increase . and provides for 
anticipation bond issues for the next years of an amom1t. between the 
difference· of these, a':nual revenues and $4,000,000 as fixed in. t~~ · ·. · 
measure for the annual anticipation bond issue. By the usual prin­
ciple of· anticipating 'the. earnings of the company or of the law of 
averages, it is estimated that the revenues as proposed in the. fi~st 
measure will equal 14,000,000 to the State' (which is bas~dCupori. a. 
$5,000,000 per annum program less the anticipated Federal Aid allot-

. rrients of a $(000,000) plus the interest for outstanding anticipaticm 
bonds' that may be issued within eigth years. · 

·The bill further provides that after ~he revenues equal the $4,000,-. 
U00. plus interest on the. bonds, that all monies received ·in . addi~ion 
thereto must be placed into a sinking fur{d for the· purpos·e of retiring 
the bonds .. By the principle, as before mentioned, all bonds should he 
retired in the year 1942. This places. two limitations on the amount 
of bonds to be jssued by the State..:..:..first, the limitation on the 60;1,b 
that may be issued in any one year, and, second,. the limitation that 
the aggregate of these anticipated bonds .. may not exceed' a total Of 
$10,000,000, and furthermore, that no bond ,will be issued ,for.-~· long: 
er .term than fifteen years. · · 

This provides a means of financing the State Highway System at . · 
, the present time without.additional cos·t to the taxpayers of the St'ate, • 
not'. does it add to the burden.of posterity, as the earnings of_ the high~ 
ways win pay for them. · 

This is ari old principle which ·is used iri. business of all kin1s, and 
while it has never been applied to the fina~cirig of State Highway'~' ir1 . 
this State, it has be'en applied in part in several states and is prcivirig 
equally as satisfactory for the financing of _State Highways as it 'is· in 
other. business. 

Highways a Business 

... Tri:! St;te I-lighways are 111 reality a b_usine:is and do h;i_v:e: _e~i-1\ing 
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capac1t1.es by. virtue of the revenues created to them, and tl1ose 
'revenues can be just· as accurately estimated as the e~rnings of any 

.· 'other business. -

If the revenues are riot supplied for State Highway work, sufficient 
to keep up with_ the rilpidly increasing demands upon the State. High- · r 
ways, the ~tate will be piling up a burden for future years that will 
be almost prohibitive when it reaches the breaking -point, and will 
probably end up in a. large State bond issue, ·and f~r which. property-
holders.• within the State will be called upon to pay a_ large share, if 
n.ot all, of it. 
·. ,,,.'".·,'•. ' \ 

1iB/'iisin~·-some judgment and common sense,· and accep~ing the 
responsib.ility for which there is no doubt at this time, the State 
,Wil(pr9gressrwith _its Hig4w,ay' c?n,strnctipn and t4e taxpayers of the 
Sfate will Oiilf be' benefited. h ..•• ' • • ' . • ' ' • 

At the expiration or con11)leiion.'of the payment of, the bonds under 
this plan, the state's revenue will be free for the additional highway 
work that unquestionably will be required; while if another method of 
bond issues arc resorted to the bond monies will' be expended, and 
the revenues appHed for the payment of those bonds will then be tied 
up for an indefinite number of years, and the highways will have 
less re~enue for the future_ than they will have at the times the bot).ds 
\Vere i$s11ed. · · · · 
'1>:: · .. · :". '!,•1.".'· ·•. . ·' .'· :/ I ': ,,,.-.• · ' , · . . ' . , -
~::This;[i-,lan was,. sul>mitted anµ worked up in connection with the 
A1:izonil .Gooc.FR6ads •A~pociatioh and approved by that organization. 
A.·. bill was di-afteci, 111ncl initiated for the last General Election, but µuc 
w }.})f~grnpbjcat' efror, whicl_i in all probabiEty would ha.veput the . ' 
~u.~/,cciin'panies\ out of business, the Good,Roads Association, and ac­
qµi?ic_ecl)h by• .. 'the Highway Department, withdrew the bill, or_, thef 
\~~rpsslyes' reque'?1ed th~ ,n?ri-support of the meas11re. Thi; bill, as 
no,v' pre'seii'ted 'to~'the Legislature,· was again approved by the Good 
Roads Association just prior .to 'the· meeting of the Legislature, and 
has also received the a"pproval of at least ten of the fourteen Boards 
of Supervisors of the various Counties. 
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Fafrbanks-Nogalas Highway 

Tombsto'ne-N ogales Highway 
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ENGINEERING. DEPARTMENT 

W.W. LANE, ChiefEngineer 

IIE Engin,eering Departme.nt of the Arizona Highway De­
partrnent, under the direction of the . Chief Engirieer, has 
jurisdiction over· all ·e:ngineering work 6f the Highway De­

partment; Its work consists of the location and surveys of 
proposed highways, the rnaking of all designs i . . the preparation of 
plans,. specific<1:tions and estimates; the preparing and advertising of 
contracts·; the testing of materials, the collecting and tabulation of 
statistics-; the custody ·of rec~rds; and thesupervision of all engineer­
ing work of the highways of the State System. 

· All preliminary and location' surveys' necessary for the design and 
preparation of plans, estim•ates and the like are under the direct 
supervision· of a chief location engineer, whose duties are to mal~e the 
necessary reconnaissance s·urveys; to direct and supervise· the location 
oi highways; todirect the operation and methods of the several, loca­
tion survey. parties, thereby. standard.izing. the locations and methods; 
and to, make final check .upon location; gradient, drainage. ~nd the 
like.· . . . . . . . . . . 

. ;Upon· C~:mstruction,. the engineering work is under the direct super~ 
vision . of' the . district engin~ers within their . respective districts, with· 
the aid of resident or project engineers·. .Upon all .highway ·contract 
work, in addition to the engineering work and inspection, the Engi-:­
n~ering D~p-artmep,t has supervision over the compliance of· the terms 
of the contract on t·he part of the contractors'. 

· Upon construction work done·· by State forces on Federal Aid 
Projects, bridge ,vork and other highway construction, 'deemed of 
sufficient importance to require engineering supervision; the engineer.:. 
ing work· and inspection is .carried out· in the same manner as upon, 



44 

contract work; witho~t jurisdiction over the con;tiucti~n Jdrces other, -
than as totheir compliance of the specifications. 

This department, through the direct supervision of the district 
engineers, h_as .· supervision as to requirements and methods. of the 
maintenance ·of the State ~_ighway System. 

· Divided· Into Sub-Departments 

The Engineering Department is further divided into_ sub-depart~ 
men ts for .the purpose of more systematic handling of the . office 
engineering. The sub~divisions include the bridge, department, testing . 
department, estimating department,. department of. plans, statistical 
departmnt, right-of-way department. i•. The duties of these sub~depart-
m_ents are described in detail under their respective headings. 

' ' 

It is the forth er duty of the· Chief Engineer to prepare, transmit or 
, receive all· documents required of the State · in the execution of the 
Federal Aid Road Act; to handle all communications with the Bureau 
of Public Roads, and do all work necessary or expedient to the carry-
ring on of _Federal Aid in Arizona, insofar, as it pertains to. the State' 
Highways; .The Chic;f Engineer also maintains a status of all Federal 
Aid work and funds; ,prepares and transmits voucher_s for. F_e<leral Aid 
monies as earned; . and •is the custodian- of all Federal Aid records. 

It is incumbent upon the Cpief Engineer to budget the receipts and 
resources of the Highway Department _to the projects and sub-depart­
ments through the medium of the <'Authority For Expenditure,'' 
which has been previously described. 

y 

. The statistics of the Department, and which are more fully describ­
. ed elsewhere in this report, are. of great a.dvantage in· many respects; 
as they are a guide to the Department in the total. of constru~tion for 

. the present a_nd future, a record of t_he earnings of the highways and 
,,. basis for estimating future earnings, and are also a guide upon the 
maint~nance and a very material assistance in checking the cost of 
maintenance upon the various projects. Without statistics properly 
kept and formulated, the work of the Department would. be largely 
by guess and would res1,1lt in an economic waste in. the application of 
the funds of the highways. · 1- · 

"j 
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.Research is · another very .. material as_sistance in determining the 
~lass of materials and the proper method of construction. But the De­
partment has been very greatly handicapped in this .branch due to the 
lack of funds and the lack of ability to plan ahead due to the uncer-• 
tainty of which monies arc appropriated for.highway purposes. 

' . ' ' f 

Research Work Essential · 
A great amount of research work has be~n done throughout the 

country by many of the Highway Departments, the Bureau of Public 
Roads, and others, of. which this· Department has been able to take 
advantage of, but they are. only general as to the application in this 

· State and research work is very essential for the Department so that · 
the. proper appliaction of materials and class of construction ·may be 
properly adjusted to the highways and the materials in this State. 
The construction ·standards are continually changing due to research 
work, greater knowledge of materials and. their ·applications due to 
such research and observation in its actual use, and also due to the in 
creased amount of traffic and heavier type of traffic which the' high-
ways are continually required to carry. . 

Naturally with the increase and. change of construction standards 
and construction materials, specifications must be changed and adjust­
ed in order that the construction and maintenance may be prnperly 
performed. For every' indication, the future standards of construc­
tion will be increa;ed due to the increased traffic and further research . 
work, and. which research will h'ave a great bearing upon the 
economics of future highway construction. 

In addition to the laboratory work on materials, a great deal of at­
tention is being given to the materials which have been used in the 
State to date for surfacing .and particularly in regard to the wear re­
sistance under traffic. · The Department is establishing what we term 
"Wear Sections" over the various sections of surfacing material and 
upon which sections an accurate check is kept on the wear of material 
in its relation to the number of cars daily used on the road. 

From this practical test, together with our Laboratory research 
work, a very close approximation may be made of the life of the mate­
rial and which will be the basis for determining the value in dollars 
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and ce~ts of a material that.may' be. available for surfacing our high:. 
ways. 

. Saving Is Foreseen 
· The data as obtained from these re~earch ~orks, together with our· 

statistical department data, showing th~ present and estidtated future. 
requirements, should be the basis of · determining when we should go 
from selected local materials for surfacing to paving. If such method; . · 
are followed irnhe future paving of the State, many thousands of dol­
lars will be saved by the proper application of paving sections, or the· 
paving done on the sections where the traffic.• requies a better surf ac­
ing than the local materials. in order to withsta11d the wear, and pa,•­
ing will not .be placed on sections where the .local materials wouldi: 
suffice. · This not only reflects on the construction cost, but will have 
a. great deal of bearing upon the economics of, our future· rnaintenance: 

The Engineering Department also works with the. railroad c?lll.: 
panie~ in the matter of railroad grade separations in co-operation with 
the said companies. : Grade separations are very necessary on the 
through highways where they cross main line railroads, for the safety 
of the public .. The railroads in the past have. shown very marked co-i 
operatio~ with the .State in the elimination of these crossings and the· 
indications .are that the State will. receive very close co-operation for .. 
future separations. The separation' of the grade crossing means a 
great deal to the railroad· companies as well as the .State, as accidents 
at the crossings are expensive tq the rnilroad companies as \Veil as 
disastrous to the, public. . The State 9f Arizona is very fortunate in. 
that its main roads have practically all been laid out in the last feW: 
years, and a great deal of attention has been given to. railroad cross­
ings and where it was practical to, prevent crossing th~m by location· 
of the highways, that condition was taken advantage of. The .results 
are that the State has rnmparatively few railroad crnssings of its main 
highways with main line. railroa.ds'. 
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LOCATION STANDARDS 

BY c. c. SMALL, Chief Location Engineer 

TANDARDs are, perhaps, of less use iti location than in many 
· branches of engineering; 
· Topograph govems location to such an extent that stand­
ards applicable to open or slightly rolling topography would 

be .impractical. in rough, mountain country; at least from a financial 
standpoint. 

As there IS no marked line between the various classes of 
topogr~phy; location .sta~dards must necessarily 'be govei-ned more 

· or less by the judgment of the. locator. · 

However, fro~ the ~bove it i~ not to be inferred that the locations 
made by the . Arizo~a: Highway Department follow in' each location 
tbe. ideas . of. the individual' locator, nor th.at no effort is made to 

obtain ·uniformity in the locations . over country of somewhat similar 
topography, 6~ over routes where the traffic is, or is estimated will 
be, of like vol_urue. . 

Any attempt.to .note·the standards of the year. 1926 ~ay be.obso­
lete in 1927, so rapidly do the demands of the traffic increase, and 
any location.made today should not only consider the present traffic 
but must consider the ·increase · in the traffic likely to occur within 
the next several. years; so far, at least, as our finances will allow 
us to anticipate the .future. · 

Good Alignment Necessary 
It 'is self-evident to anyone who drives an. automobile that a high­

way laid out with :long radius curves; both horizontal and vertical, 
will accommodate, with safety and comfort,• a much greater volume 
of traffic than a road of similar width of roadbed where short radius 
curves are num~rous. This being so, money is well invested in ob-
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taining good alignment, as· such not. only is equivalent to a wider 
roadbed on a more tortuous line, but· als_o provides a_ structure oq 

. which future ir_np_rQvements can _be -111ade without.a ... change of location; 

To criticise a location made in .. the past is generally unfair to the 
locator by whom. the route was surveyed·, .unless cine is conversant 
with the. 'instructions ·under. which the locator· was ;working; '~nd wi_th 
the financial problems of his superior. · · · 

However, from my observations during the past eight years. ~itli 
the Arizona Highway Department, whenever an improvement in ._a_ 
route is ·contemplated,·. a new location on a higher , standard •'than 
the old .is necessary. This -applies to nearly all highways 'foc'ated 
prior to eight years .ago, and to too many located since. that. time; 
This may denote progress, but it also enta_ils a great expense. ,Will 
it not be well then to anticipate o~r 'future necessities .in _our high-, 
way locations a little further in advance than was' done b:Y our pre:':' ' ' 
decessors? ' . 

Financing a road program will always be a prnblem · in a State 
situated as is Arizona, and it may <1;ppear that the result of a highe~. 
standard of location will result in fewer niiles of improved road built 
each year. This will undoubtedly be true for the fi~st few. years, . 
but the period will not be long before the res.tilts . are the reverse. 

Higher Standards Necessary 

It is believed that. higher. standards_ are _now. advisable, and this 
being so, the following so-called, but elastic, standards have been 
adopted by. the_ Arizona Highway Department: · 

I~ all cases, excepting mountain location or wpography. equally, 
difficult, a minimum curve radius of 955 feet is, used. However, 'a 
minimum radius of 1,910 feet, is maintained where possible without 

· increased cost of construction. About.· the only 'exception to the 
above is when right angle .turns at section lines · ar~ made through 
agricultural lands, and ·near towns and. cities, where :lands: are valu-. 
able and right-of-way difficult _to obta,in. In these places we e'nd-~avo_r 
to obtain a minimum r_adiu~ of 300 feet.· · 

I 

.! 

The locations through the mountains varj/ do greatly ~ith -the char-' < 



STATE HrcnwAY DEPARTMENT 49 r·- ··\:,:,,- ·- .. :·,--:_ -·: -_- -- - - ·-- --- ... -- .... ,_•:,,:·•: 
a_cter of the topography that ,standards can ~ardly be s.air to be 
attefopted. The best alignment that,ou( finances will permit is our 
objective, _and with an absolute minimum of 200-foot radius ;OU out~ 
sidC: curves arid : 100-fciot ·radius on inside curves .. These- figures 
are \fixed by the Bureau of Public Roads' o~ Feder.al Aid 'Nork, but 
the; Arizona Highway Department has · so_._ endeavored· td/improve 

f ' '' ' .. '. . . ' ' ·' ' ,.:-·· 
thiststandard that .1 can, for several years past, recall no'.. p~~ce where 
thes'e minimum values h·ave been used that they· have not 1heen ap-
pro;ed by the bureau's engineers. . . - -., ... 

::·• ·. ·, • :,. . '(:4"i\.j! 

U~ing, a higher standard of location arid, as we: hop'~,\mticipating 
the ;traffic years, ahead, we expect. fewer changes iri_ our locations in 
the _future than there have been in the past. But who knows? An­
other decad~ _ may show that we are no 'wiser in anticipating the 
future traffic '. and necessities of · highway location than were the 
engineers of the past. , · 

One must remember, however, that a balance must -be. struck 
bet'i,i,een the anticipated needs of the future and the· financial ability 
of the present. Our present standa~ds may not be sµffic,icnt for 
the former, but-they certa_inly come very near to the )atter) 



Apache Trail Highway 
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PR0JECTS .LOOA TED SINCE 
JUNEl~ 1924 

APACHE COUNTY 
St. Johns-Concho. Highway 

Federal Aid Projects Nos. 78-A and C 
. ~ ' . , 

Lengths 8.8 and 5.9. Miles 
,.,. ', '. ' , 

. Located During April, 1925 

51 

Relocati~n ~f these projects reduced the _distance betwe·en St. )ohns 
and Concho 2.5 miles and liminated some bad grades .and objectional 
curvature. A .few curves of 477.5 radius. were used to avoid extremely 
heavy work; however, the ma~imum radius of 955 was seldom exceed­
ed. · Section "A" ha·s been constructed. The construction of Section 
"C''. will follow as so~n as funds are available.. Earl Parker and J. 
M. Shephe~d were the locating engineers. · · · 

· Holbrook Lupton Highway 
Length 55 ~iles Federal Aid ProjectNo. 83 

Located June to November, 1924. 
. . 

I The survey of this s~ction was a continuation of the same nroject 
iri Navajo County and most of the remarks pertaining to the r~ute in 
o~e c;ounty apply to the other. However, in Apache County, the ·route 
deviates more frorn the present road. Between Sanders and Allen­
town, the route in lieu of making two crossings of. the Puerco River 
and two crossings of the Santa Fe railroad follows to the north of · 
both. . This change calls for heavier work which• i~ sor~ewhat _com­
pensat~d by the e\imination of the two railroad crossings. It is 
furthermore desirable from the. facts that the two bridges across the 
Puerco are now up. to Federal Aid Standards and reduced distance 
and curvature. · 
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A question that arose in connection with this location was between 
routes one via Adamana and the other via the Painted Desert. The 
former would bring the road near the railroad and materially reduce 
the haul on gravel .and other surfacing materials. · The latter gives 
an excellent view of the Painted Desert. • It was concluded that the 
Painted Desert was too important an asset to .be ignored and the 
latter route chosen. These surveys were made by Locating Engineer 
Percy Jones, Jr. 

I. 

COCHISE COUNTY 

Benson-Douglas Highway I 
. r-· 

Length.24.2 Miles Federal Aid Project No. 79-D 
· Survey Made January-April, 1925 . \ 

I 

A resurvey as made of the Benson-Tombstone Highway. Tl\e 
. route was shortened 1.5 miles and two. railroad crossings w'e1re 

' eliminated. The same high standard of location was maintained ·is 
on other recent surveys. 1 

Included in the above dates a relocation of 2.1 miles was made irr1-
mediately east of the paved section of the highway between Toml.:J-
stone and Bisbee. · / 

The grades were reduced to six per cent and the alignment ma1(e­
rially improved. This project, Federal Aid Project No. 79-B, 2'. l 
miles in length was constructed in 1925. ) 

Percy Jones, Jr. was the Locating ·Engineer on both projects. I ·· 
. . . . . I 

After the flood of Septemb:er 1926, when every bridge or 'thfir 
approaches were washed out, a resurvey was made of the .first ~i.1 
mils from Benson towards Tombstone. The object of the survey ~las 
to so locate the line that ·one bridge. would serve for both the wre~k­
ed St. David's bridge and the wrecked county bridge east of BensQn. 

Nearly a mile of road is eliminated by this survey and a better 
crossing of the San Pedro River secured. There is, however, sor~e 
difficult drainage to handle and soil conditions are unfavorable over 
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some distance; A comparison of \his survey and the old route is now 
· being investigated. · . 

This location was made by Percy Jones, Jr. · 

North and South Highway 
Length 5.1 Miles Survey Made May, 1926 

' ' I , , 

A. few changes were .made in this location by W. R. Stevens. This 
· line was constructed this past summer. A reconnoissance was made 

over a section of the North and South Highway from Co'chise, four· 
miles. east. Survey has not yet been made. 

COCONINO COUNTY 
· Flagstaff-Williams Highw~y 

Underpass and Paving-Federal Aid. Project No. 89-A 
Length 8.75 Miles · Located in December, 1925 

This survey, was made to obtain, the data for paving the' Old Trails 
Highway through .the town of Williams and to eliminate an ·objection­
~ble grade-crossing. An underpass will do away with this. crossmg. 
R. E. Allison made the final survey. 

• 

GILA COUNTY 
Globe-Safford Highway 

Federal Aid Project No .. 87 
Total Length 57.5 Miles~25.5 Miles in Gila County 

Survey Made April, 1925 to July 1926 
: The contemplated construction· of the. Coolidge Dam made neces­

sary a relocation of the Globe-:Safford Highway from a point approxi­
mately six miles cast of Globe to a point one mile east· of By las. The 
s:urvey of this route was across the drainage for practically all . the 
distance. The counry traversed is badly eroded by deep gulches _and 
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; .the drainage is heavy. It is the most difficult piece of location ever 
undertaken by the Arizona Highway Department .. A high standard 
of .location was maintained throughout, although for. a. distance of t.wo 
miles near the \:oolidge '.Dam mountain standards were used. 

This highway will cross the Gila River over the proposed dam now 
under contract. Work will sta,rt .on this project in the spring .of 1927. 

' ' I• ,- ' • ,I 

Following .this survey a resurvey was made from the city limits. of 
G.lob.e to the west end of the above survey, a d.istance of 5.7 rdiles. 

:· ' " , ' : ' ; 

· The present highway is 11arrow and has much objectionable align­
ment. While the new route divated but .little from the old, material 
improvement was made in the alignment. This improvement will call 
for two permanent bridges. in lieu of wooden trestles where the high­
.way passes under the Southern Pacific :railrnad. 

These surveys were inade by Locating Engineer Percy Jones, Jr. 

,.,.1 

GRAHAM COUNTY. · 

Safford-Duncan Highway 
Le~gt~ 7.? Miles. Fe.deral Aid. Project No. 88-A 

Survey Made May, 1925 
- This project was located and has been built to Federal Aid Stand­

ards. The road before. the recent construction was built five or six 
years ago by Graham County, bu~ for absolute lack of maintenance 

·. was fast reaching a condition .where. it \vas less:tolerable than the old 
desert over the same route. . . . 

The relocation did not. differ materially from the county road, al-
though •several curves were eli~inated and .the alignment improved. 

Globe~Safford :Highway . 
Length 26.2 Miles in Graham County 

F~deralAid Project No. S7 ... 
· This. highw.ay is .described urider suhreys of Gila County. 
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GREENLEE COUNTY 
Safforp-State Line Highway \ 

·. Federal Aid Proejct. No. ·88~B .and C . 
Lengths 1L7 and 6.9 Miles . 

·. Survey June to October, 1925 

.55 

These projects were located as one but.were later sub~divided for. 
·· the purpose of contsruction. . The route deviates but little from the 

present county road but by. taking heavier work, a decided improve­
ment was made in the alignment· and grades. Eexcepting through 
he towri of Duncan,· a high standard of location was maintained; Rox 
White was the locating engineer. 

MARICOPA COUNTY 
Phoenix-Yuma· Highway 

· Length 1.6 Miles · Federal Aid Proect No. 64-B 
Survey May; 1925 

This yroject connects ·Federal Aid Projects Nos. 64-A and 53. It 
includes· the bridge across the Gila River below the Gillespie Da.m. 
This work is now under contract. 

Apache Trial :Highway 
' ' ' ',') 

Length 10 Miles 
Survey Made October~Deceinber, 1924 ... 

• ' ' ! , 

This location was. made necessary by the construction of the Horse 
Mesa Dam of the Salt River Valley Water Users' As;ociation. 'The 
topography is extremely difficult· and as the. commercial. travel is light 
no .. attempt was· made tQ maintain the standards used on the federal.' 
Aid Syst.em or othe_r main routes. Grades up o 10 per cent were .used 
and the. alignment is not up to. a high standard, This route was, 
lo.cated by Roy White. 
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MOHAVE COUNTY· 
·Ash·Fork-Kingtnan Highway 

Length 4.4 Miles Federal Aid Project No. 8-E 
Survey Made March'■May, 1926 

The old county rciad neaf Hackberry'was relocated with .the object 
of bringing this section of the. Old Trails Highway up to Federal .Aid 
Standards .. Two, 

0

grade crossings are eliminated by this change,• the 
dist~~ce· reduced. 4000 feet .and the alignment materially improved. 
This project. is on the program for construction during 1927. 

, , 1 .\ ,· ',, ' i ' 

:Another location•of 3.9 miles was made in the vicinity of Valentine. 

R. E. Allison was in charge of these. locations. · 

Kingman~ Topock Highway 
,, i, , ., . I , ,•• 

Federal Aid ProjectNo.·85 

·. L~ngt~ 32 .Miles .From Kingman to Boundary Cone 
Survey Made November, 1924 to.January, 1925 

't 1',, ' . ' ' 

This section of the Old Trails Highway was relocated. As part ?f 
the work'is extremely heavy, a further study may be necessary be-. 
fore any construction 'isundertaken. The survey was made by Earl. 
Parker. . · 

' ;, • • ' •: ' I 

NAVAJO COUNTY 
! ' ) ,., 

. . Holbrook-St. Joh~s Highway 
Length 5:9 Miies · Fed~ral Aid Project No. 78-B 

,'\. (: ' ', • ,.1' , , . ,; , l . : 

. . , .. J:;,ocated During Dec~mber, 1925 and J3:nuary, 1926 · 
' ' 

• 'fhe location of this road covers a section' of the Old Trails High:. 
~ay' from Holbrook to Federal. Aid Project No.' 42: Thenew mute 
shortens the distance 'over the old 'road and. eliminates several sharp 
2urves.' One c\irv; immediately west of· the Little.' Color'ado River 
Bridge whi2h was particularly objectionable will;, be replaced• by a 
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curve of 1432 radius. •The location was made by A. E. Allison; .,locat..: 
. - . mg·engmeer; 

The new line':will cill for a steel bridge across the Little''Coloraclo 
Rive~ 'in the Town of Holbrook; The 'concretd I arch thit spans; 'the 
Little Colorado five miles ea~t' of'the town will be utilized. : ' ' 

This project is on th_CPf?gra~ for construction in 1927. 

Holbrook-Lupton Highway : ,. 
' ' J ' ' ' • ' ' ', ' " • • ' .~ ' 

Length 21 · Miles . Federal Aid Project No. , 83. 
~ ', c I < ' .: ' ,', ,• ' •, • '• >' r, 

Located June•to November, 1924. 
A rcl~caticm of this section 'of the Old Trails Highway follows ~lose2 1. 

ly the present road in Navajo County':: :Although ho atternpt 'wai .. 
made to utilize the present grade, wpich, is only a grader section, it 
was estimated that' this grad~ 'would be of ~ore value as a detour 
than as a part of the reC()Irntruction_. . ' 

The gr'.adi~g is, ligh! and but .fo~ .l~rne stru~.t,ures w,ill_ ?e required 
but the problem' of securing suitable surfacii1g· 'material is 'a serious 
one. Surfacing the Toad will 'call for a greater' expe'nditure tha'n'.>the 
grading and structures combine_d. Unless some now iunknown sotirce . 
o £gravel or caliche is developcd,·this material\may: have to'be:hauled 
froll?-_ a_ co~s,i,de~a.bl~ .. dis_tance, by: train ... 'l~he Jo~afism ~~s pia,de ::by 
Percy Jones,' Jr: · · · 

... PIMA:COUNTY; 1 

. .. Jucson-Nog:il~~ Hig~way .·•. • · . . 
Length 13.7 Miles' · · ·. FedetaI Aid p·~~ject l'lo. 86-A 

,. . Survey.Made·A~gus·t~Septeiliber, 1924 
• , .. • ," '. ,, ' ~ ;. ., .t ', : , '':, ; • • I "': '' '). , ,. -. . , .'. ~ • ,t . ' , ,., :. , } ' ,'. , ~ , '. ' : ,, i;" . 
. This change of route eliminates much curvature' and: reduces· the 

distance: by, 1;5 'miles.: Thi.s project has beeri 1constr'ucted. 

' y " 

., Tucsoh;Benson High~ay: 
·· Length 2L1Mil~; . . F~d~~di A}d Project No. 90 · 

' .•\ ' ' , ,· !'" ,, ,· ' . , ' ., ,' ·, it): ' 
,Survey Made Octoo,er,:1925 to~•Jariuary,'11926''· 

This •.route :was surveyed with the obj~ct of shortening· the present· 



58 ' STATE HIGHWAY DEPARTMENT 

traveled mute and o obtain data for the construction of this Project tq 
Federal Aid Standards. One and one-half miles . of distance was 
diminated and only one railroad crossing .made in Ecu of the three 
grade crossings • on the present route. · The work is light and the 
alignment largely tangent. Roy White. located this project. 

PINAL COUNTY 
Chandler-Casa· Grande Highway 

A section of this road from San Tan to the Gila River bridge (Saca:.. 
ton) was relocated to avoid complications with the new main line of 
the Southern Pacific railroad and conform with certain requirements 
of. the .United States Indian Service. 

Sacaton-Pichacho Highway 

Length 31.9 Miles• 
Survey Made August to November, 1926 

/This section of the Chandler-Tucson Highway was located by R. E. 
Allison and F. A. Berg; As the party was called in before the work 
was completed, some work yet remains to be done. 

5.8 miles of the Globe~Safford Highway noted under Gila County is 
in Pinal County. · 

YAVAPAI COUNTY 
Ash Fork-Kingman Highway 

Fr~m Yavapai County Line. East of Ash' Fork to East 
End of Federal. Aid Project No. 57 and from the West 

, End of Federal. Aid Project No. 57 to the.East Bounq­
ary. of the Hualpai Indian .R~servation. 

Lengths 8.6 Miles and 37.3 Miles 
.Survey Made December,1924 to February, 1925 

This survey was undertaken with the obj~ct of securing data for 
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Federal Aid Projects and to, eliminate a few curves of short radius. 
The present road .was followed for a greater part •of the diwmce. 
However, material changes were made in several sections. East of 
Ash Fork a change was made to eliminate the grade crossing of the 
Prescott-Phoenix Branch of the Santa Fe railroad. The railroad has 
since. locat.ed a new line ~ntering Ash Fork from the west, so this, 
survey will be abandoned and a· new survey made. The change in 
the location of the railroad will probably be to the aqvantage of the 
high"".ay .as the elimination of the crossing will be less expensive on ' 
the west of the town than the proposed elimination on the east. 

';J.!J ;.. ' ' ' 
At .Pan Draw, east of Seligman, a change was made eliminating 

considerable sharp curvature and some distance. Soine heavy rock 
work ~nd fill will benecessa1'y but the new line is a decided improve­
ment over the old. 

Nea.r the west end of Federal Aid Project Nci. 57 a minor change 
was made that will eliminate a grade crossing with the 1~ain line of 
the Santa Fe. 

Immediately west of Seligman . a li.ne change was made which 
eliminates tw6 crossings of the Santa Fe. 

\Yest of Pica,: a line change was ~ade that reduces the distance 
over the p'fesent traveled road by a quarter of a mile. Other. rriinor 
changes ·were.·made .. This relocation was made by Percy Jories, Jr: 

:I>rescott-J erome Highway 
Federal Aid Projects Nos 19 and 36, Relocated 

· L~ngths 1.8 Mile and 4.4 Miles 
',s, .{' 

Survey Made November and December, 1925 
', ,_ ,,._ \ 

· A resurvey 'Yas made oft.his part of. the Prescott-Ash Fork Route. 
While the present highway was followed for a greater part· of the 
dist;ance some material changes were made to reduce sharp curvature. 
The· present road is ~o be widened and the roa.dbed made -ready for 
'paying. The.:reconstruction is now in progress. R. E.: Allison ·was in 
charge of the location. 

\ 

' . 
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Phoenix-Prescott Highway.. ·· 1 ., 

Length lq.O Miles Federal Aid Pr~je:ct No, 84~C 
, , ', ,,,, , ' ; ,· . .'l .,' , :' , ',, , "'l 

Survey Made May to August, 1926 
.· Fr~quent wash,outs of parts of 

I 
this rbute made <lesirabl~\: change 

of'location. The' presenthighway was' b'uilt during. 1923: by Yavapai 
Co.unty. ''•,:•.· :.· i ·•·. • .... ,, ·· .. : · ". ',. · ·,,., .. · · 

; A, satisfactory line .was obtained and :parts of this pr~ject will b~ 
undertaken: as soon as ,funds are aavilable. 
' ~ 

. , Following this survey a location .was ma.de to connect Federal Aid 
Projects Nos; 59:and. 76 .. This change in location eliminates a grade 
cr6?sing ,n~ar the Hot Springs Jct.. depot;: ,The.length ,of this, project 
is 1.5 miles. R. E. Allison was in charge of .these. surveys. 1, 

YUMA.'COUNTY . 

. Well ton Overpass 
Length .8 Mile .Federai'Aid Project. No. 55, reopened 

The 'construction of the new ·main !in~ of'the Southern· Pacific Rail­
road developed ,an objectionaLgrade ,crossing east of Wellton. With 
the elimination of this :crossing in view a•relocation1 was· made. · This 
work will be undertaken when funds are available. 

,.,. ·:· •.:': ·; , '"'"\' '.;,: T :.,· , , 

Phoe'nix-Yuma · Highway 
FJderal 1Aicl Proje6t:,No. 82~B 1

arid' C'' 
.. terigth i4.7 Miles.. . 

) ''.\ '.' >, f ,, , t ;,, , ', c ,>c''",!' y ,,, ,', , ,, .' \ " ,
1 

, ., . " ( l ",, ,'. •1: '," 

St;trvey Made No'vemher;' 1923 'to January, 1924 
This sectiori of' the Phoeriix~Yuma Highway was located with the 

·object iri view of eliminating a long swing in the' present road in i:he 
vicinity of Dome arid to 'place the location above :the high-water 'mar·k 
bf the Gila River: . The di~ta'nce 6ver the present ~oad was reduce~l 
6.7' miles ~r{d b~ttef location for an over.pass over 'the So~therrt, Paci­
fic railroad was secured. The construction·· 'oh this :,:~'e2tion '.\viii 
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eliminate the last section .of. unimproved· highway between Phoenix 
a11d Yuma; The work is ~ow under contract. · 

An. additi_onal distance of 3.0 miles £;.om the. end of .this project to­
wards Wellton has been located b{1t JS not' a part of the present 
project .. 

\\ ',' 

RECONNAISSANCE ·REPORTS· 
Reconnaiss~nce ·reports. were made covermg the following_' p~oje~ts 

on which no survey has been rriade: 

Globe-Springerville' 
· At th~ request of p~rties inter~sted in'the as best~~ mines along the 

Salt River a reconnaissance, was made from Showlow to· Globe and a 
summary of this report is ~s follows: 

The distance from Showlow to Globe' is estimated· as 88 · miles . 

.The distance from Globe. to McNary and Springerville is the .same 
as by. the present Rice-Springerville Road-that is, from Globe to . 
Showlow, thence to McNary and Springerville by the .present road be:­
tween Showlow, McNary_and. Springervil]e. 

_The highest elevations _crossed are considerably less than .the corres­
ponding points on the Rice-Springerville· Road and the high points 
crossed are narrow ridges as com.pared with broad flat, mesas at 
gr_eater elevations on the Rice.:Springerville Road. · These · Lctors 
would 111;ake the work of. keeping .. t:he, Showiow road open the year 
round much less than that on the presen\ Rice-Sprtngerville Road. 
Making a connection between Sh9wlow: and Concho this project 
would connect with the Fede_ral _Aid. System and furnish .a through 
route from the So_vth Central, part of the stat_e to St. J ohns;-G~llup, 
New Mexico, and _the.nee east. It would be much shorter, than .. other 
existing routes, 

The material for road building, particularly surfacing, is ~uch 
better ~n the Showlow Route than on the Rice-Springerville Route; 
/at least 20 miles is through granite arid the remainder of th~ distan~e 
indications for 'surfacing materials are more favorable. It would ·be . 
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a material aid in developing the extensive asbestos deposit near or 
through which the line passes and it would be a much more scemc 
route than the Ric~-Springerville. 

A reconnaissance estimate of the cost of constructing this road is 
$1,800,000. An estimate made ye~rs ago for the Rice-Springerville 
Route (Rice to McNary) was $1,400,000. The estimate of the Show­
low Route was made with a higher standard of location in .view than 
that made years ago over the Rice.:.Springerville. It is probable that 
when the Rice-Springerville is estimated to the same standard that 
the two estimates will' be equal. 

United States Route 91 
Utah-Nevada State Line Highway 

This route-;-a part of the Arrowhead Trail-:-crosses the northwest 
corner of the State for a distance of 19.0 miles_. · 

This· r.oad is of but little .interest to local state traffic; however, i1 
is a part of the seven per cent System and ultimately must be con­
structed. In its present condition-narrow, crooked and rough.,-it 
is as effective an adverse advertisement for the Arizona Highway 
System as can be im~gined. All travel on tlie Arrowhead Trail sees 
this part of .our highway system and no other .. 

The estimated cost of bringing this route up to Federal Aid Stand:­
ards is $300,000. A sizable bridge across Beaver Dam Creek is in-• . 

· eluded .in this estimate. 

U. S. Route 89 
Flagstaff-Lee's Ferry-Fredonia· 

Nowhere· in North America and in very few localities in the world 
are there any such barriers to road building as ,the Grand tanyon 
of the Colorado. Practically cutting the State from east to west, 
the canyon offers only two or three crossings feasible from a finan~ial 
standpoint. Two of'. these possible crossings are in the vicinity of 
this. very involved situation is cleared, these sites .cannot be con­
sidered; furthermore, they arc too far west to be any any value to 
the· numerous proposed dam sites on the Colorado River and until 
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the State as a whole. Eliminating these for the· reasons stated above, 
it leaves but one feasible crossing of the Colorado River for. a north 
and south highway. This site is located about six miles down · the 
river 'from Le.e's Ferry; the canyon is comparatively narrow at this 
point and can be crossed by a span of 600 feet. A reconnoissa~ce 
was made from Flagstaff to this site of the proposed bridge, thence 
to ·Fredonia via the north end of the Buckskin Mountains. The 
work, excepting 20 to 25 miles of a total of 182 miles, is light and 
the 20 to 25 miles above noted are only moderately heavy. 

' An estimate of the cost of constructing this route is $1,212,000. 

This above does not include the Lee's Ferry bridge. It is probable 
that an improved highway built over · this route would bring to the 
State more new traffic than any one other improvement that can 
be made. The traffic between the north and south rims of the 

. canyon would, in the sur:nmer .at least, be a ·considerable item and 
it is natural to suppose that it would b~ as important a route of 
travel as our othe·r main highways. At least alternate routes either 
east or west_ for a distance of 500 miles will not divert the traffic 
from this road as there arc none and the prospects are good that 
there will be none for many years to come. 
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Underpass on Presc~tt-Jero:ne Highway 



~-~ 
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·,BRIDGE DEPARTMENT 

R. A. HOFFMAN, Bridge Engineer . 

INCE the inauguration of the Federal : Aid System, a neecl 
for standardiza.tion of specifications fo~. design and con­
struction of, highways and highway' structures has been felt 
by the various' States and by the bureau of public foads, 

m · order to arrive at a' basis of understanding for the. p_reparati6n 
of plans by the. States and the checking of those· plans by the 
bureau. Much has' been done along this line in the past two or 
three years by the American Association of State Highway Officials, 
cooperating with the bureau .of public roads. · Although these aims 
have not yet been accomplished .to the. satisfaction of all, many 

· rec~mmendations of the Com~ittee on Bridges have been unofficially 
adopted and are now in . use by the Department., 

\Ve have received two sets of specifications ori bridges; the first 
dealing with the design. and fabrication . of structural · steel bridges, 
and the second, a set of general specifications covering the design 
and construction' of concrete and steel bridges. Of these two sets, 
the former has been adopted, with some minor revisions, ., by .the 
bureau of public roads and published in the Department of Agri­
.culture Bulletin Ne>.' 1259, but has nbt been officially adopted by the 
State, although many of the features .of design included are now in 
use. The other set is still under. consideration, both by the State 
and the bureau of public roads, and it is beli~ved that some revisions 
will be necessary before. adoption by eithec Such specifications of 
course must be general and will have to be reduced to more specific 
form to fit locaf conditions iri each State. · · · · 

At present we are in more of a. quandary than before the _advent 
of these riew. specifications 'as regards to certain· points of desi~n . 

. such as disfribution''of loads, ·moment 'factors, etc. We are using 
parts ·of the two new sets of specifications for design· as well as. part . . ' 
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of the old bureau requirements. This Department is now prepanng 
a comprehensive set of formulas for use in the design of structures 1 

which will give the men working on design a ready reference on 
points now covered in three sets of specifications. 

Force Employed 

It has been necessary to increase the force of the Bridge Depart­
ment by the addition of an Assistant Designer and one draftsman, 
making a total force ~f five. There are two outstanding reasons for 
this increase: one being the new standards of design mentioned above, 
which, combined with the new manufacturers' sta.ndatds of steel 
bars, voicls practically all of the present standard plans for bridges 

,and culverts; and the other being the advanced standards of location 
which precludes the use of standard plans, except for, minor struc­
tures, and requires more and more special details. 

For example, the old practice of using excessive curvature in the 
road in order to make a right angle crossing on a stream, or to fit 
a particular bridge site, has, for the sake of safety and future econ­
omy, been abandoned, and, whereas, it was a former practice to 
fit the road to the bridge, we now build the bridge to fit the road 
and stream regardles·s. of the angle. All these things increase the 
volume of work in the office and even with the increased force the 
Department is barely able to keep up with the schedule. 

In addition to design, there are many other duties performed by 
this Department, including: Inspection of new sites; checking orders 
for additional work. on the construction, and making field inspections 
on these; making up. orders •for steel, cement· and other material 
furnished by the State; checking construction reports for quanties 
on each structure built. 

In ;u, 205 designs and detail plans have been turned out for special 
structures. · Estimating .two full size sheets of details per structure 
would give a total of 410 t~acings during this biennium. for special 
structures, besides many sheets of layouts for bridges using s.tandard 
plans. Construction reports for all culverts, dips ~nd bridges .are 
ch.ecked and approved, and from these the final estimate to thn 
contractor is checked by this Department. Each item receives a 
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double check, and errors are minimized both in design and computa­
tion of quantities. 

The cost of operation of the department in salaries, during the 30 
months' period covered by this report has been $24,53 .5:48, : and the 
estimated cost of the structures over 20~foot spans built from plans 
prepared by this department was $766,500. · Plans are completed for 
$150,000 .more. These figures do not include small culverts and 
structures less than 20-foot clear span and are for those structures 
on Federal Aid Projects only. 

Important Structures 
' \, 

Important structures of any considerable size require special detail­
ing and are not readily adaptable to standard plans. For structures 
in this class it has been proven repeatedly that standard .. plans'are 
not economical,. even though there were such plans inade available 
for coriditioris · existing in. wliat Illay. be·· termed maj~r . struc.tures. :, 

One of the most important structures yet constructed by the High­
way Department is the Gillespie Dam Bridge, · located just below 
the dam of the same name .. The. first estimated cost of: this. project, 
for the b~idge alone, was $300,000. · On account of the. magnitude 
of this undertaking a consulting engineer .vas employed to assist the 
bridge engineer in making a thorough study of the site and a'n ~nalysis 
of the proper and most economical design ... 

' , ,> ,' ' ',. 

Borings were taken up and down the river below the dam to select 
the most logical site from the standpoint of depth of foundations, and, 
after making , a preliminary layout, two holes were drilled on each 
pier location, and samples taken from bed rock and, foundation 
material encountered .. h was found, that most. of the foundatior.s 
could be placed on solid bedrock at" a~ average dept o(abo~t,_25 
feet, and the rest ,on a hard, firmcaliche at from 30 to 40 ,foet; ¥(l1icp 
is not a difficult deprh for working. . . ·.: 1 .• , 

The through camel back truss type of 
1

steel bridge on· concrete 
piers and studments was .. selected after, careful study, and the final 
· layout consisted of . nine spans; five'' 200-foot spans over the main 
channel, with two 160-foot spans on each · end, where· the shallow 
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bedrock made short spans more economical. The total. length of 
the bridge from end to end of the U abut~ent is 1,7oi' fee,t six inches, 
with a roadway width of 21 feet four inches clear between trusses. 
The deepest pier is 43 feet below river bed and 16 feet ·above; or 
a to.ta! height of 59 feet over all. The final plans called for 1,175 1 tons 
of structural steel, 4,081 cubic yards of class "A" concrete, 179,740 
pounds of reinforcing steel and 5,600 cubic yards of structural exca-

76-Foot Bridge on Winslow-Holbrooli Highway 

vation. A total of. 54 sets of plans were sent out to contractors and 
inquiries received from many others from• ·California to New. York. 
Ele:ven, bids. were received, the high bid being ;$399,247.4L 

. : 

B_ids were opened January 18, 1920, and t,he contract:, awarded to 
the low bidd.er, the Lee Moor Construction Company, ori)anuary 21, 
1926, for the sum of $292,i67, including all materials, which, with 
the 10 per· cent allowance for engineering arid extras, brings the 
total to about $320,000. · 

Construction Starts 
Coristrui::tion was started February 2, 1926, and will: probably .be 
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finished in April or May of 1927. Some delay was experienced, but 
the work, is showing fair progress at the present time. , 

,Foundations are proving even more s.itisfactory than the results 
of the borings would indicate. The caliche in some cases being 
practically a solid lime rock, and there is little or no indications of 
scour · below 20 to 25,: feet; · 

,, I ) 

The department was fortunate fo securing R. E. Perkins, an engi­
neer of wide experience and sound judgment, for the residency on 
this project, , and t.he State will be assured of one of the finest and 
most up-to;.datc. bridges of its kind in the West. This structure, 
when complete, should be .well· advertised, as it is on one of the 
main arte~ies 'of .East and West travel, and replaces a crossing which 
is known from coast to <;oast for its hazards and tieups. 

Other steel' bridges which should also receive special note are:. 
Th~ San Si~on bridge near Safford, a 105~foot >pony span, and the 
Wil,low Creek, , on the Mormon 'Flats section of the Apache Trail, 
a 160-foot through truss, both of :which have been completed during· 
this period. Plans are. also completea for a steel bridge over the 
Little Colorad~. at Holbrook, consisting of four pony spans of 87 ¼ 
feet with ,a ·20-foot road,yay '.and two 4¼-foot sidewalks. 

· ,. Sp_ecial Concrete · Bridges 
Three b~idges of theco~crete pile ·tr~stle type have been com plete<l 

in this period; one near Joseph City; one near Congress Junction, 
and the other near Continental. This type of bridge has proven 
economical for certain locations where foundation conditions. were of 
such a nature that no satisfactory material could be obtained at a 

. reasonable depth, and the ground water was of such depth that 
timber piles could , not be protected from rot. This type has beer. 
used quite extensively in Eastern States, but these three bridges are, 
the .first to be built in this State. · 

Grade Separations 
, ,· . The· railro~ds are cooperating·. with the State to eliminate,, as rap­
idly as possible, the dangerous crossings in this, State as well as in 
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other States. Many devices have been tried for safeguarding the 
public at railroad crossings,. but none so far haye. the absolute positive 
safety of the complete separation of grades. Two types have been 
elllploycd for such separation of gracles;' th~ overpass and the under­
pass. 

Three of the latter have been built and placed in service, and one 
of the overpass type recently opened to traffic near Drake over the 
Phoenix branch of the Santa Fe. 

Bridge on 'Apache Trnil 

· The overpass near Drake is an example of economical construc­
tion, for this .type of separation. ·. It consists of three 34-foot R. C. 
Girde.r decks on column piers, giving a clear distance from top of 
rail of the railroad to the roadway of 26 fee( 

The department now has plans completed and accepted for two 
· more crossings similar to the Drake overcrossing, and has in prepara­
tion plans for two additional.. overcrossings, which, instead of being 
for two tracks like the ab~ve, a;·e for th;ee~track layouts. Plans 
arc -also under way for foyr additional. underpasses .. The underpass 
has a slight advantage .in cost· over the overhead type due to. the 
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difference in clearance requirements; that is, the clearance between 
highway grade and railroad grade is 19 feet to 20 feet for an under­
pass, whereas the clear distance between, grades for an . overpass is 
about 26 feet. Offsettirtg this difference in elevations is the difficulty 
of draining the underpass, and the more massive construction re­
quired for a railroad structme as against a highway structure. 

Other concrete bridges worthy of note are shown in Table I 
accompanying this report. Some of the more important are: Kirk-. 
land Creek, four 38-foot R. C. Girder spans; San Tan Canal, near 
the Sacaton Diversion Dam; the Twin Arch over Pine Creek on the 
Apache Trail, and ··Manilla ·and Tanner Wash bridges near .Joseph 
City on the Northern Route. 

State Force Construction 

Excellent work'. has been done on several State Force jobs under 
Mr .. Hasler and Mr. Taylor, foremen. Three bridges on the Apache 
Trail-:--Willow Creek steel truss bridge; Pine Creek twin arch, and 
a small .timber bridge on concrete foundation, and also the three-span 
R. C. Girder bridge over the San Tan Canal near Sacato~-were 
built · under the direction of Mr. Hasler at a very .low unit cost, 
considering the location and the long haul on materials. A two-span 
R. C. Girder_ bridge north of Douglas on the Safford-Douglas high­
way, constructed under the direction of Mr. Taylor, also was built 
at a low uriit cos.t for material in place. 

Other State Force work consists of two pile trestle extensions, one 
at Wickenburg bridge and one at Winslow, and also a new pile 
trestle, 180 feet in length, to replace the bridge at St. David, washed 
out by floods of September, 1926. The work at Winslow also included 
about 400 lineal feet of steel rail and wire bank protection. 

Special_·Repair Work 

Concret~ bridges are usually considered more permanent than steel, 
but when improperly constructed from the standpoint of expansion 
provisions, are apt to prove very short "lived, due fo the destru:ctive 
action of .the extreme temperatures. • Such was 'the case with some 
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of our older concrete girder bridges, namely, New River i1ear Mari~ 
nette and Granite Creek near \Vhipple Barracks, Prescott. 

In these bridges steel expansion plates were used which !{ad become 
fro:ien together ,from corrosion. A roller nest corrnisting of four 
rollers~th_ree rollers for Granite Creek-and a pin joint was designed 
and fabricated. These were placed as units under one end of each 
girder,. the concrete of. the -pier or abutment .being. chipped out to 
make room for the new shoe. The spans were raised by· means 
of false-work timbers and oak wedges and lowered back on the ne,v 
shoes. These spans are now moving\ in a. satisfactory manner, and 
saJe from• further destruction. by ~emperature stresses. 

In many cases the cracks which had developed ii1 the girders and 
piers closed up after installation of the shoes. These shoes were 
placed a.t.a cost of about $250 per shoe, whereas the same shoe placed 
during the construction of the bridge would have cost less than $70, 
but the expenditure at. this time saved many thousands of dollars had 
the spans been left as they were built. Twelve of these shoes were 
placed at New River. and nine at Granite Creek. The cost at New 
River being $500 per, span on a span worth $4,000 to replace. 

On the Tempe bridge considerable. work was .. necessary to make 
it. safe and prevent further disintegration. The bridge is designed 
for light traffic only and that feature combined with the stresses 
produced by the failure and settlement of one of the piers has .been 
the cause of the partial failure of many members, especially the spans 
adjacent .to the pier on which the settlement occurred. 

The work of repairing this bridge was started in January, 1925, 
and consisted of placing new expansion plates in the roadway slab 
and rebuilding several columns. and beams by means of gunite 
concrete. 

Steel expansion plates were not provided in the original construc­
tion and angle irons place at th.ese joints during the repairs in 1920 
were a complete failure, leaving large holes in the floor and causing 
enormous stresses in the structu-re du~ to the impact of'heavy loads., It 
was seen that in order to save the bridge from complete destruction 

. by these forces that these joints would need. immediate replacement. 
The old joint and part. of the concrete slab was cut out and a joint 
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consisting of angles and .a heavy plate was securely anchored in place 
and backfilled with concrete placed with a cement gun. This method 
of pl~cing of concrete was used on account of its great strerigth and 
the bond which could be secured between the new and the old 
concrete. Plans were rdady for this work in December, 1924, but 
owing to the necessity of closing the bridge for the major portion 
of the work, operations were delayed until after the holiday season 
and the work was done in January, 1925. 

The bridge now has a smooth. riding surface and is in a better 
condition structuraHy than after the repairs of 1920, but is still too, 
light for present day traffic conditions. The ultimate solution is a 
'new bridge to which heavy traffic can be diverted, thus leaving the/, 
old bridge for light cars and local traffic. 

Standard Plans 

As stated before, the present standard plans are virtually all out 
of date on account of recent changes in loading specifications and 
manufacturers' specification for reinforcing bars. It would have 1 been 
useless to change these plans until these specificatiohs were satisfac­
torily completed. 

The revision · of these standard plans will take many weeks of 
tedious work and the dep~rtriient is mc1;king plans for immediate 
revisio_n of those standards most frequently' used. Those which will 
come first in the list will be: box culverts, abutments and decks for 
slab and, girder bridge. 

As has been stated before, the value of Handard plans has been 
considerably reduced by advanced type of location, but nevertheless 
their use ·greatly reduces the ·labor and time requireci' for the prepara:­
tion of highway plans and are also valuable and necessary to the locat­
ing engineer in selecting the proper type and size of structure for ,a. 
particular !?cation. 

Along with the revision of old standards wiH be several .new ones 
such as double boxes, four-girder spans from 22 feet to ·44· feet, three- , 
girder spans from 44 fe'ef to 60 feet, and a group of standard U~ 
abutments, many of which have· been t1sed on special structures· iti 
the past two or three years .. 



74 STATE HrGHWAY DEPARTMENT 

Conditions·· of Bridges 
: The Te,mpe bridge, m_entioned above, is one of the important 

strnctu.res . needing most serious cons.ideration in the near future. 
The lS~foof. road~ay. is altogether too narrow to •. accom~odate the 
traffic, which 'averages more. than 4,000 cars per day, .and it, is .almost 

. impossible for a light car .to pass the heavy, slow moving trucks. 
The bridge, as has already been stated, is ~f t.oo · light type for the • 
·heavy traffic. A new bridge, with a roadway of 36 feet to accom­
modate four traffic lanes and designed for modern traffic conditions, 
is needed at . or near• the location· of the old bridge . 

. Some. preliminary _work h.as already been done at . this . site in 
preparation for'such a bridge. Surveys have been made and a com­
plete set of borings taken on one location. · These borings consisted 
of 22 holes, varying from 20 feet to 75 feet in depth. Samples were 
taken from materials pasica' through a~d also from· bedrock where 
encount~red ... It was found by these tests that. most of the founda­

•tions could,be placed on,solid rock at .a depth of 18 feet to 25 feet 
and the rest ,on a ·good caliche. at a depth varying from 30 feet to 
40 feet below stream bed ... It will be necessary . to make a . few more 
soundings to accurately determine the most economical location and 
type of structure. 

Agua Fria Bridge 
Another bridge of considerable importance and which is·. now in 

very poor condition is the Agua Fria· bridge at Coldwater on the 
. Buckeye Road. The original bridge, a concrete gi~der type on column 

piers, was founded on pile pedestals. Two sections of the bridge and 
part. of the approaches wer~ washed out during the floods of 1919 
and 1920. These sections were replaced by timber pile trfstle· in 
1921 'and additional length added at the same. time. The pile trestle 
part is Jess than six years old and. is in such a state of decay that 
any appreciable flood in the ~hannel will take out the major portion 
of the structure, thus tying up. traffic .on this important route for a 
considerable ,length of. tim.e. . ' 

·. Thousands of. dollars :have· been expended in repairs to this make­
shift, temporary structure. This wcirk has had to be done piecemeal, 
as weakness shows up in any part of the trestle · it is necessary to 
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send a special' bridge crew- out to replace the , parts affected and 
this occurs every few weeks. Many of the piles are partially or 
entirely rotted off at the gr,ound and to repair these to a satisfactory• 
state would require in the neighborhood of. $25,000 and then the. 
life of the structure could not'. be extended more than four or, five 
years. The rgadway is narrow and a dangerous railway crossing 
exists at one. end of the bridge on the new Southern Pacific main 
line. A new structure here will cost about $250,000, with additional 
amounts for appro~ches and relocation of the highway at both .ends. 

The Hassayampa River bridge on the same highway is in a similar 
condition as regards the pile trestle. as the Agua Fria bridge. Two 
additional steel spans are required here to replace the pile trestle, 
making a total of four 90-foot steel spans. Plans are already com­
plete for this work. 

: Wickenburg Bridge 

The problen1s of' the Hassayampa River crossing at Wickenburg 
have been intensified by r~cent washouts in the earth fill approaches 
to this three-span steel bridge. Extensive protection work will be 
necessary and possibly an additional 100-foot span, as will be deter-
mined by surveys. 

In the Globe-Miami District are several small structures which 
need immediate r~construction. One of these, a timber trestle on the 
Roosevelt-Globe; one a timber bridge on the Superior-Miami, and 
two on the Miami-Globe highway. 

On the Northern Route between Holbrook and Winslow are four 
large structures in need of immediate consideration. _For one of these,· 
the Little Colorado, at Holbrook, plans have been completed for a 

· modern steel highway bridge to replace an old dilapidated steel bridge 
now in use. Theother three consist of steel spans, narrow of road 
way, but still .fairly good serviceable structures, joined at the end~ 
by pile trestles which have b.een added from time to time as required 

' to replace washouts. in the approaches. The piles in these trestles 
are in .a serious state of decay and some provision should be qi.ade 
for immediate replacement with permanent structures. 

These structllres mentioned are all major structures, the loss of 
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any of which, owing to the .difficulty:in fording,the streams everi in 
low water, would mean -a complete tieup of that route for many 

_ weeks and a great. monetary loss to, the State as a, whole;· The past 
few years of tourist travel through the . State has,; seeri an ever­
increasing business prosperity, along tf1e, main arteries of travel and 
to .allow such hazards as temporary and unsafe• str'uctures fo stand 
merely from the lack of prope'r and auequate financial.' investment; 
is sufficient• to drive these tourists from out Stater ,Highways and 
paralyze this• new business; 
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F.A. 
No. 

19-B 
36-B 
40-Reo 
40-2nd Reo 
40-2nd Reo 
62-B 
67 
68-B 

'72-A 
72-B 

74 
74 
75 
77-Ext. 

· 86-A 
72-B 
Non 

'Non 
Non 

Non 
Non 
Non 
Non 
Non 
Non 

TABLE ·1-· · BRIDGE DEPARTMENT 
Spans . Over, . 20 .· F ~et 

Name of 
Bridge 

Underpass 
Underpass 
Joseph City 
Tannei: Wash 
Manilla Wash · 
Drake Overhead · 
San Simon 
Springerville 
Kirkland Creek 
Martinez Creek 

Tuckers Flat 
Burro · Canvon · 
Continentai No. 2 

Moffet Wash 
Little Gila Canal 
San Tan 

• Willow Creek-
Pine Creek . 
Brush Corral· Creek 
Amado 
Ashurst 
Bruners Wash 

A-· SpeciaLDesigns 
' ' , • > 

Name· of Highway 

Prescott-Jerome 
Prescott-Jerome 
Holbrook-\Vinslow 
Holbrook~Winslow 
Holbrook-Winslow 
Presco~t-Ash Fork 
Gernnirno-Solomonvi!le 
St. Johns-Springerville 
Prescott-Phoenix 
Prescott-Phoenix 

Winslow-Flagstaff 
Winslow-Flagstaff 
Tucson-Nogales· 
Solomon ville-Duncan 
Tucson-Nogales 
Prescott-Phoenix 
Douglas-Safford 
Chandler-Casa Grande 
Chandler-Casa Grande · 

Apache Trail-Mor~on Flat Sec. 
Apache Trail-Horse Mesa Sec. 
Apache Trail-Horse Mesa Sec. 

Geronimo-Solomonville 
Phoenix-Yuma 

Description 
Type, Spans, Etc. 

3-34' R. C. Girder Spans 
2-35½' R. ·c. Virder Spans 
2.35½' R. C. Girder Spans 
3-32' R. C. Girder Spans 
105' Pony Truss 
2-30' R. C. Girder. Spans 

: 4-38'- R .. C. Girder Spans 
(2-32' R.· C. Girder Spans ) 
(2-36' ) 

. 2-30' R. C. Girder. Spans 
1-30' R. C. Girder Spans 
4-30'. R. C. Girder Spans 
1-30' R. C. Girder. Spans 
3-30' R: C. Girder Spans 
2-14' R. C. Slab 
2-28' R. C. Girder Spans 
Triple 8'x7'x26' · Boi 
( 2-29' R. C. Girder Spans ) 
{J-37' R.·C.'Girder Spans ) 
1-160' Steel Trus Spans 
2-48' R. C. Arch Spans 
3-19' Timber Deck 
7-19' Timber Decks 
2~11½' Concrete Rail Top 
Triple 10'x5½' Concrete . Culvert 

Over:;!t 
Lengt'i 

108'0 " 
76'-0 :·" 
76'-0 · !' • 

102(..:0 " 
. 109'-0 " 

64'-0 " 
160'-0 " 
168'-0 . " 

64'-0 · ., 
32'-0' " 

128'-0 · " 
32'-0 " 
96'-0 " 
32'-0 " 
60'-0 " 
28'-0 " 

104'-0 " 

180'-6 " 
132'-0 " 
'58'-0 " 
134'-0 " 
25'-4¼" 
33'-4 " 
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F.A. 
No. 

36-A Reo 
64-B 

88-B -

88-B 
88-B 

55-Reo 
78-B 
78-B 
78-B 
80-B 
82-C 

89-B 

89-B 
64-C 
91-A 
91-A 

. 

TABLE-·1-• BRIDGE···oEPARTMENT 

Name of. 
Bridge 

Government Draw 
Gillespie Dam Bridge 

Welton-Overhead. 
Holbrook Bridge . 
Crookton Overhead 

. Ligurta . Overhead 

Ash Fork Overhead 

Arlington Extension 
l\fiami Wash . 
Miami Wish 

. . 

Spans Over 20 . Feet 
A-· .. Special Designs 

Name of Highway 

Prescott:Jerome 
Phoenix-Yuma 

Safford-State Line 
Safford-State Line 
Safford-State Line 

Yuma-Phoenix 
Holbrook-St. Johns 
Holbrook-St. Johns 
Holbrook-St. Johns 
Ash Fork-Kingman 
Yuma-Gila Bend 

Ash- Fork-Flagstaff 

Ash Fork-Flagstaff 
Phoenix-Yuma 
Miami-Globe 
Miami-Globe 

1-30' R•c C. Girder Sapn 
(4-160' Steel Spans 
( 5-200' Steel Spans 
4-20 R. C. Slab Spans 
2-34' R. C. Girder Spans 
2-34' R. C. Girder Spans 

3-42' R. C. Girder Spilns 
4-87½' Steel Truss Spans 
1-24' R, Ci Girder Span 
2-30' Steel Girder Spans 
3-38' R. C. Girder Spans 
(2-38' R. C. Girder Spans 
(1-51' R. C. Girder Spans 
(4-36' R. · C. Girder Spans 
(2-32' R. C. Girder Spans 
Double 12'x6' R .. C. Culvert 
2-90' Steel Truss Spans 
4-24' R. C. Girder 
3-24' R. C. Girder 

32'-0 " 
) 1701'-6 " 
) 

90'-0 " 
72'-0 " 
72'-0 " 

132'-0 
,, 

397'-0 
,, 

26'-0 
,, 

64'-0 
,, 

120'-0 
,, 

?- · 133'-6 
,, 

I 

) 268'-0 
) 

27'-0 
,, 

183'-6 " 
108'-0 

,, 
81'-0 

,, 
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TABLE. !'-BRIDGE ·-DEPARTMENT 

Spans Over . 20 Feet 
' ,, ,/ ,i , 

, B-. Bridges from Standard Plans 

. 79 

II 
F.A. 
No. I 

Name of 
Highway I Description I Overall 

Type.Spans, Etc Length 

72-A Prescott-Phoenix 2-20' Slabs 45'-0" 
72-A Prescott~Phocuix ' 3-20' Slabs . 67'-6'' 
72-B PrescottaPhocnix : 2-14' Slabs 33'-0" 
86-A Tucson~Nogalcs 2-16' Slab~ 37'-0" 
86-A 'I'ucsonaNogales 2-16' Slabs 37'-0" 
86-A Tucson-Nogales 3-16' Slabs 55'-6" 
86-A .· ; Tucson-Nogales.,· ,. :. 2-16' Slabs 37'-0'' 
86-A Tucson-Nogales 3-16' Slabs 55'-6" 
86-A Tucson-Nogales 2-16' Slabs 37'-0" . 
86-A Tucson-Nogales 2-16' Slabs 37'-0" 
Non F. A. V ail-Sonoi ta 4-10' Slabs 48'-0" 
Non F. A. Vail-Sonoita 3-14' Slabs 49'-6" 
Non F. A. Vail-Sonoita · ' 2-16' Slabs 37'-0" 
Non F. A. Chandler-Casa Grande ' 3-18' Slabs 61'-6" 
82-B Yuma-Gila Bend 2-20' Slabs 45'-0" 
82-B Yuma-Gila Bend 3-16' Slabs 55'-6" 
82-B Yuma-Gila· Bend ·2-12' Slabs 28'-0"-
82-B Yuma-Gila Bend ., 3-16' Slabs 55'-6" 
88-B Safford-State Line 

., 
3-20' Slabs 67'-6" 

88-B Safford-State Line 4-20' Slabs 90'-0" 
78-B Holbrook-St. Johns· 2-16' Slabs 37'-0" · 
8()..B Ash fork-Kingman , '. 

I 
3-16' Slabs 55'-6" 

Ash . ForkcJGngman · 4-16' Slabs 74'-0" 
89-B Ash fork-Flagstaff 3-12' Slabs 42'-0" 
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TABLE 11.-BRIDGE DEPARTMENT 
Bri~ges 20 Feet and Less 

A-. Built From Special Pla.ns 
Completed: 

8-Concrete Slab Bridges 
65-Concrete Boxes 
57-Miscellaneous Structures 

Under Construction: 
3-Concrete Slab Bridges 
3-Concrete Boxes 
5-Miscelaneous Structures 

B-Built From Standard Plans 
Co~pleted: 

34-Concrete Slab Bridges 
117-Concrete Box Culverts 
91-Grav~l Fords 
6-48" C. M. P. Culverst 
2-42" C. M. P. Culverts 

100-36" C. M. P. Culverts 
88-30" C .. M. P. Culverts 

260-24" C. M; P. Culverts 
15-18" C. M. P. Culverts 

Under Construction: 
4-Concrete Slab Bridges 

36-Concrete Box Culverts 
18-Gravel Fords 
67-36" C. M. P. Culverts 
17-30" C. M. P. Culverts 
85-24" C. M. P. Culverts 
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DEPARTMENT OF PLANS 

· E. V. MILLER, Engineer of Plans 

HE process of preparing · plans for State · arid Federal Aid 
· Highway ·projects within Arizona has not been changed 
in the last three years. and reference to the. last Biennial 

-· Report (1922-1924) will give the procedure from the survey. 
period. to _the acceptance of the final plans; however, a brief outline 
of work required in· preparing these plans is given: · 

· The locating engineer is required to submit to· this offi~e ·a· de.tail 
map -of located _ line showing all alternate locations and drainage 
areas. A profile with grade line, classification of material, structure 
sizes and all other notations_ necessary in the estimati~g· and designing 
of the highway, together 'with all field notes: 

All field data is checked in the·_ office, cross sections · plotted, tem­
plets laid and ·roadway quantities' figured. These quantities 'are bal­
anced against the grade line, and ,grade changes made where· ncessary. 
Tracings a~e made of line and pr'ofi!e with· grade line,· and structures 
shown . in pencil. . These ·preliminary plans are then checked in the 
field by the chief location engineer and on Federal. Aid ,vork by· 
the Bureau of Public Roads, and returned with its. recommendations, 
if any. The plans arc then completed and submitted for final 
approval. 

Evolution Apparent 

The evolution . of our standards is apparent and we are now 
using a much higher standard in: road location and design then even 
two years ago. Our road design today carries the word "Safety"· 
in many details which were overlooked , or thought . unnecessary in 
earlier road bu.ilding. : Radii -of· certical 'curves as well as horizontal . 
curves have been l~ngthened; super:elevation . increased,' the use of 
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more and better guard fence and the proper display of signs all help 
toward "Safety." 

The general rule used for length of vertical .. curves is: Length in 
stations equals .½ algebraic difference in ·grades. This gives ample 
sight distance, and although has no theoretical reference to varied 
speeds, is in actual practice proving adeq11ate .in practically all con-
ditions; · · • · · 

Super-devation of curves is arrived at by consulting a chart which 
gives varied super~elevation per fo?t width 9f roadway for each 
degree or redius of curve.. This .chart was worked uµ fo)m t.he 
~ombination of several accepted theories and. a simple conclusion 
arrived at by increasing the super-elevation per foo.t .width of road­
way, by .01 for each degree of. curve up to 7 degree: curve, and thence 
on a varied super until the.maximum of .125 per foot width is reached 
at 28 degree curve. · · · · 

. Two types of guard fence are used. •o~e being of the woven .wire 
type and the other the .cable. The general rule followed. is to use 
guard fence on.all fills over five feet high, on i:he outside of all curves 
when not in cut and at apprnaches to. all .bridges which. are narrower 
than the total width ·of the highway. · 

Our profiles show that 1,752 tracings, including cr~ss-:sections, have 
been made ,by this department .since July 1, 1924, comprising 318 
miles of standard road work. 'The'.cost of preparing these plans, 
including estimate, was $54.25 per· mile, or one-half of 1 per cent. 
of the total. cost of projects involved. 

Approximately. 250 miscellaneous m~ps · and tracings and 10,000: 
blue prints also .were made.' 

There are now in the office 15 projects to be completed involving 
115 miles of standard . construction. Plan~ · on nine cif these projects 
are more than 75 per cent ,complete . 

. Personnel 
The personnel of this department for the last two years has 

averaged . four computers and two draftsmen; besides. a blue · print 
boy, file clerk and engineer of. plans. · 
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We are· now installing a .new filing system, ·using the Kardex file 
for index. Every project will have its separate card, showing maps, 
profiles, notes, tracings· and_ all data from field and· office .. By using 
a system of mimb"ers and color tabs any 'of this data can be readily 
located even though it has been sent to the field, and by referring 
to a small attached ca_rd the date ·sent out and to whom, or the date 
returned can readily be found .. This index system will adequately 
tak<e c;re of all future growth of the department. · 
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.' 'J;; s. MILLS/ EstimatinlEngineer 
I ,' 

,;i;1; :. 

NE reason for the preparation of an estimate is to ascertain 
the probable cost. 

The' Highway Department's aim is twofold; to determine 
such probable cost, and to prepare a brief but complete 

recapitulation of the distribution of all items and phases of the work. 

The department's estimates are used for various purposes.. The 
most important being, (a) for comparison with bids received; (b) for 
record; (c) for the setting up of Federal Aid funds by the Bureau 
of Public Roads. 

How Estimates Are Used 

Estimates are used: 

(a) For comparison. If it is known that a certain piece of work 
is worth a certain sum, allowing a fair percentage for contingencies 
and profit, the Highway Department (no more than the private iridi­
vidual) will not willingly pay one· pe~ny more for that work. A 
glance at the graph accompanying this report will show that the 
High\vay Department has saved the State approximatedly $28,000, 
partly. by the use of these estimates as a "measuring stick." 

(b) · For record. This is treated in detail farther on, but this can 
be said here, that a document, .which shows completely the distribu­
tion of all items and phases of a piece of work, can be other than 
a .valuable record. 

(c) For setting up Federal Aid funds. The estimates are for­
warded, in advance of the opening. of bids, to the local office of the 
bureau of public roads and thence to San Francisco and .Washington. 
In Washington an agreement is prepared, based on these estimates. 



--~ 
;_. : . .cc .-.- ::.- :['" 

.. "":--:---;::c-:-::;--~::--:-:-_:,'---:---'---:-------,,--,c'-...:::.-"-----_:--:--'"'-" -'--~-=--~~__:_.....:.c.:...~J :s· 
- '1 ·,~ 

)_;:_'-----'---'----'--'----'-'----'---'--------'=-~~-----,--'--=----'__:::_~_:.::__-='-_:_~__:_· ;__· ---'-,.-'-___:j 

·'"''-'----~~---------------------'-----_;:_~'---~---=-1 :·. t 

~~~-------------5 J•"°----.,..---'----~---:...C.--
0 
0 
l:J ""--------------'-

~ ""--------------

or 

STATE_ ESTIMATES ___ -'-----~--
sHow1NG RELATION TO ,>" 

HIGH .,.:LoW·BIDS; 
,92,._ . ~- . 1926 

2 
~ -o-o-~~~!~?o 
:;:
6 > --_-STAT£ £STJMAT£"-
I- ..,_ ________________ --_-_-_"_-_·L:coc:w:....::•.:::•o=-..:...-"-------------'---

0-0-0-0-0-

· \:·:T·:;<f•i••·r T 1 ·trf. . ... BJ/ .-
!~ '5B 7lA 19B !951Zfo 15 -~ 6ZB SSA Ji&~.. ~ 81 ~ , ¾Alk i6813 11fxT }tfl 51A 

F [ OER.r-1\L AID Px'O.JECT N UMBf.!?3 

"· 



86 STA'rn H1a11wAv DEPARTMENT 

and returned to the State immediately .. This saves considerable time 
and relieves. the State from awkward financial situations. 

The estimates of cost are prepared from data obtained from two 
main sources-field and office. 

The field data, cpnsisting of the classification of excavation; locci .. 
tion of nature's construction materials, shipping points, etc., are sent 
to the Ph.oenix office by locators and are sometimes supplemented 
by an. inspection of the. site of th.e propo,sed work. 

The office data, consisting of the present market price and gen• 
era!_ trend of man-made construction materials, together with the 
availability of laborers, etc., are taken from our own files, supple­
mented by occasional requests of the. Purchasing. Department for 
quotations on cement. 

Preparation Simplified 
The preparation of the detailed preliminary estimates has been 

greatly simplified by the use of prepared tables of quantities, printed 
forms used in preparing data for .the recapitulation sheet and a cha~ge 
iri the handling of the data on t_he recapitulation sheet itself. 

The recapitulation · sheet is a brief of the, whole job and shows 
among other things: . , 

(a) The location of all structures by stations; (b) the size_ and 
design number; (c). excavation to be done; (d) the cubic yards of 
concrete in each structure; (e) the amount of cement, sand and 
g~avel 'required; (f) the M. B. M. of lumber required for forms; 
(g) wh.ere the items in (e) and (f) are to be procured and the length 

· of haur' to their destination in the structures. 

The items for . all structures, from the smallest ·pipe culvert or 
piece of guard fenc~ to the largest steel or concrete bridge, can be: 
handled in detail, with the same degree of precision, on the recapitu­
lation sheet. On .the reverse 'side of the sheet is drawn the surfacini.; 
chart, whi~h is in reality a miniature roadway. · · 

The chart shows: -(a) The location of all tested and approved 
surfacing pits, with the _p;obable amount of m_aterial available in 
each; (b) the portions of the road .to oe surfaced; '(c) the location 
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of all bridges . either in use now or to be co1:1structed; ( d) the centers 
of gravity of haul; (e) a cross-section of the ~oadway, showing wi.dth 
and depth· of · surfacing; (£) a tabulation ~f · the required amount 
of. surfacing, with. the length of haul for each portion. · 

The recapitulation sheet is a complete record of the distribution 
of the various items and is constantly referred to in checking the 
construction reports. 

· . Estimates Prepared 

Since· July, 1924, estimates have been prepared for 33 Federal 
Aid projects. involving $3,800,000 for the construction of 185 miles 
of gravel surfaced .highway~; 36 miles of graded and · drained roads; 
17.7 miles of asphaltic concrete pavement; 16.3 miles of cement con­
crete pavement; two underpasses; four overpasses and. seven lar~c 
span special bridges. 

There have al~o been prepared estimates on six non-Federal A.id 
projects involving $180,000 for the const~uction of 24 miles of gravel • 
surfaced highways; 36 miles of graded and drained. roads; th~ee 
miles of cement concrete pavement; bne mile of asphaltic pavement 
and 10 rriiles of flush coating. 

Total amount of estimates prepared Federal Aid and non-Federal 
Aid, $3.,980,000. 

The percentage of accJracy based upon the. lowest bids is 15 . per 
cent. In other words, the State estimates on Federal Aid work have 
averaged 15 per cent higher than the lowest bid received. 

Prices Paid 

The average prices paid for the various items for the period from 
July, 1924, to December, 1926: .. 

Excavatio~ Excavation Gravel Surfacing' Cement Concrete 
Roadway Borrow Surfacing Overhaul Pavement 

(Unclassified) (Unclassified) Per. 'Sq. Yd. 
Per Cu. Yd. Per Cu. Yd: Per Cu. Yd. PerC.Y.Mi. 6" Thick 

$ .77 $ .38 $ .64 $ .40 $1.65* 
*Exclusive of 

cement. 
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Asphaltic. . "A'.' Concrete "B" Concrete ''C" 1 Concrete 
1 Concrete ··'Exclusive of Exclusive of · Exclusive· of 
Pavement ,Cement Cemen\;. Cement 

Per Sq. Yd. 
/ PerCu.Yd. 1 3" Thick , . Per Cu.Yd. PerCu:Yd: 

. '''$1.15 / $19.50 $17.45 $17.09 

• Cement Rubble Rip Rap Excavation ·, Haul and Place, .Haul and P!ac·e 
Masonry . for Structures 24" C.M.P. 30" C.M.P. 

Exclusive of (Unclas:sified '1 
Cement 

Per Cu. Yd. PerCu.,Yd. 
1·,1PeiCu,Yd, · ','. Pe'r Lin. Ft. Per Lin. Ft. 

, $10.89 $2.51. $1J0 
,. 

$ .93. $ .93 ,, 

Ha~!, Bend 
,· 

Ditching Haul and Place. and. 
36" C.M.P. · Place 

·Rein, Steel 
Per Lin. Ft. Per Lb. ,Per Cu, Yd. 

$1.29 $ .036 $ .49 

. STRUCTURES OVER 20'
1 

CLEAR SPAN 

Excavation 'structures 
(Unclassified)' 
Per ,_Cu,:'Yd. 

$1.38 

/• 

Haul, Bend and Place 
Rein. Steel 

, , .Per Lb, 

. $ .035, 

· "A". Concre~e Oxclusivc · i: 
of Cement 

.Per Cu. Yd. 

$19,50 

.... 

''·B'' CoI1crctc Exclusive 
or Cement 

Per Cu; Yd.· 

$14.27 

. ' 
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TESTING LABORATORY 

BY J. w~ PowERS, Testing Engineer 

m: increasing demand for better and better ma'terials and 
results in the .construction of .roadways and their appur­
tenances, . has lead to the establishment of testing labora · 
tories throughout the. count~y to pick the .''wheat. from the 

chaff" in construction ~aterials; · · • · 

With the law passed by Congress granting Federal Aid for high­
way development, to the several States of the . Unio~, it was· made 
mandatory that each State maintain a· laboritory or de~ignate :t· 
commercial laboratory to do the work. Arizona, being in r<\ther .• ari 
isolated position with regard to the location of commercial·· testing 
laboratories, chose to set up its own. · In addition to this 'reason, 
there are several others which should be mentioned, such as: 

1. High freight and express rates. 

2. Commercial. labora~ory fees. 

3. •Time element; 

· 4 .. Lack of personal responsibility and supervision. 
Of 'these J)robably the most' important is· the· time element. The 

State "does not allow' the ·use of materials until · after completion of 
tests~except in case ,of cement-and so' it' is necessary 'that· some 
test's be rushed.. This could not be done in commercial laboratories . 
,vhere each test would have to waif its turn. Such delay me.ans 
exVinse and inconvenience in the case of both contractor I and State. 

·. Testing Equipment Purchased· 
Because of the above know1i conditions and for. the several reasons 

the State purcha~ed_testing equipment for its own testinglabo~atory. 
With this equipment the. laboratory is now in .a position to :give 

. ' 
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complete physical tests on sand, gravel, crushed rock, asphalt, cement, 
steel, surfacing, gasoline, kerose11e and lubricating oils. 

. ·• 1 • ' , 1 ' ' 

To get a c~mp;rative ~ati~g on the· laboratories. tluoughout the 
United States which -test for Federal Aid work, E. F. ·Kelley, chief 
of the divisio!1, ?t ~es,ts, U. S: Bur~au of Public Roads, has inaugu­
rated cooperative tests. This laboratory has participated in tests, 
for such comparative rating, on asphalt, steel and crushed rock with 
excellent results. · 

}, ,. 

The work of conducting these tests .is vested in a testing engineer 
and' three assistants: : The 'actual work of performing the tests is 
done· by .the three assistants and interpreted and reported by the 
testing engineer. From the observation of results under actual con­
ditions, and ,profiting by,.the results, the laboratory is. continuously 
benefiting. and helping _in the selection of better and better materials. 
The resul_t has .been _that: specifications governing road building mate­
rials. have .. been or are being raised.• At the last meeting of the 
American ,Society fo~ Testing Materials the requirements for cement 
~ere raised; hence better concrete is to be expected. 

Cost of Tests 
' , 

Based on a price for each test, agreed to by the Bureau of Public 
Roads, the cost of testing all construction material per project range£ 
from 0.2 per cent to 1.5 per cent of the total amount expended for 
the building of the project. 

' ·, ,. 

, The .smaller. percentage represents the proportion of the total cpst 
that may be expected on ptojects on which only surfacing and con­
crete. structures are to be built; On such a project; after all pre­
liminary· tests • have been made, an occasional sample, other than 
ce~ent, need. only be submitted to check predetermined grading and 
quality.' The larger percentage may be expected to apply on asphaltic 
concrete. projects. On such a project it is nec~ssary to -check the 
mix for asphaltic • content: 'and .. grading. every day. On these two 
factors, plus the compaction of _the finished pavement, depends its 
life,· and ,stability... It is also necessary to take a sample frotn the 
com'pacted pav~ment to checkasphaltic ~ontent, grading and I specific 
gravity.:.___a'n. ind~x to compaction and stability. . . 
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Aids All Departments·· 
Not only does the laboratory make all· routine· tests, but it strives 

to be of service to all departments. To the district engineers -who 
have charge of maintenance, the laborato~y serves in giving' analysis 
on sµrfacing materials. From such analysis they then may know 

~imilar materials found in other places under almost identical 
conditions should then give the results that were observed on that " 
materi~l which has been actually tried out. 

While not specifically making any research tests (as such) all the 
data· collected on routine testing, serves ·that purpose. Being a 
member of ,the American Concrete Institute and the American Society 
for Testing Materials, such investigations as they make are · taken 
cognizance of. 

In addition to routine tests on material used in state construction, 
the laboratory has some reven,!le from tests made on material for 
outside organizations. 

Amount of Work 

The amount of work that is conducted by the labonitory might 
,veil be shown by some figures. 

In the period from July, 1924, to December, 1926, there have been 
submitted to the laboratory approximately 4,650 samples, as follows: . . 
2 I 77 Cement concrete test specimens. 

528 Sand samples. 

438 Rock samples. 

402 Surfacing samples. 

351 Cement samples. 

218 Steel reinforcing bars. 

137 Asphalt mixture samples. 

129 Sand, silt and gravel samples (for screen analysis' only) 

92 Corrugated me6'.I pipe samples. 

• 
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STATISTICAL DEPARTMENT 

H. C. HATCHER, Statistician 

URING the last two years there has not been many changes 
made in this department, and the work now being dorie 
_is practically the same as that outlined in the sixth biennial 
report of the State En6ineer. But due to the many requests 

for information of such varied character 'which have been received 
daily, we have, gone into details in corr:ipiling our charts and records 
in order to be able to furnish this desired information. 

ln the past year we have worked out a card· system in a Kardex 
file that shows in detail the construction projects, and particularly 
those that have or are to receive Federal Aid. This system shows 
every phase of a project, from the date of submission of the Project"' 
Statement to the date of completion and acceptance of construction, 
as to name, number, route, length, type, Federal Aid assigned, Fed­
eral Aid received, contr~ctor, bondsman, sub-contractor, . percentage 

· work co~pleted, amount paid contractor, _da_te started, date com­
pleted and other. useful information. Beginning . with Federal Aid 
Project No. 1, we have brought this file up to date, including Project 
No. 9L , A,lthough this system was installed to give us this informa-' 
tion in a quick and compact form, the progress charts and detail 
records of· each project are also being comp.ilcd from the weekly 
construction reports submitted by the Resident Engineer, and gives 
us information that we do not have in the Kardex file. 

Federal Aid 

As smce its ongm this department's most important work is that 
concerning the Federal Aid. A record of appropriation by fiscal 
years· is made showing· each project and amount allotted to these 
funds, thereby , showing at all times the balance . of Federal Aid 
that has not been allotted. The Highway Department in its opera-
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tions depends to a certain extent o_n the money we receive as· Federal 
Aid, so it _is very important that the routine by which this money 
is to be received: be· done expediently and correctly. Vouchers m 
five copies, showing· all quantities .and prices in detail of construction 
with the pro rata share of the Government, are submitted montllly 
to the local office ofcthe Bureau of Public Roads. That office checks 
and approves these vouchers and forwards them to Washington for 
payment. It usually takes from 20 to 30 days from time vouch_ers 
are submitted• to receive payment. Ori other pages we have com­
piled' the status· of the Fecleral Aid projects _and funds. 

' \ ; ' ' ' 

. Besid.~s the_ af()reme~tion~d, other duties . of this department will 
be .pr,i~fly outlined'. Since beginning the publication of the "Arizona 
Highwayf; _in April, _1925, :this, department. has .· written monthly for 
the publicatiorrn ·the ,condition. ·of all _roads on the Arizona Highway 
System by Routes. Also the progress and conditions of the roads 
under donstruction in each of the five districts. . ' 

' . 

' ' 
·_A ,mo!]-thly personnel :report. is. made of the Highway Department 

a,nd·,Contractors'. Forces,:working. on highway contracts; 

A G~s· Tax an,d Mqtor Vel~icle Fees Chart is compiled each month 
showing the total amounts and' the percentage available· to each 
county, al~o the amounts available foi. construction and maintenance 
from these taxes. : • · . . · ·. ' 

. ' .· 
A Traffic Census, is. taken monthly by the maintenance foreman 

O\;er: _the, :entire system, and· from_ this. census, charts and records arc 
compiled which .show by projects and routes, number of cars, number 
of 1trncks, native or foreign, and the ·percentage of increase or decrease 
over, these projects or rout.es. (Traffic chart is shown on another 
page.) 

Since the introduction of the "A, F. E.". (authority for expediture) 
by the Chief Engineer, this· depattinent, working under and ln con­
junction with the Chief Engineer, . compiles the budget and makes 
and submits the requ'est for "A .. F. E." · · 

; i ' '. ' ' .' /' 

·,A complete ahd authentic record is kept of all roads of the State 
Highway System.· This chart'. shows the status in miles of the seven 
per· cent system and State system' by cou~ties, projects, types and 
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when; constructed. A .status of the State and seven per cent system 
will be foun~ elsewhere in this report. 

As > requests for unusual information ,are received by the office 
we have tried to change or add to our records to take care of those 
certain phases, but nevertheless . WC receive many requests for infor­
mation which. require considerable time. But 90 per .cent of the 
information requested by States, automobile - clubs, magazines and 
individuals, regarding the. Arizona. Highway System, is now available 
with little trouble. 
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-'RIGH_T-OF~WAY·DEPARTMENT 

BY IRA·W.WAGNON, Right-of-Way Agent 

HE right-o(-way department has jurisdiction .over all affairs 
pertaiping _to the. right-of-way of the State highways, and 
_works· in. conjunction, with the engineering department. It 
.is also. the duty ()f this departmentto. acquire for the St..tte, 

rights or. tit_les to land to be used as a source of sand, gravel, and 
other surfacing materials, _as well . as sites for camps of the highway 
caretakers. ' 

' Rights-of-:way for highways to be constructed by, or under authority 
of the Arizona Highway Department are secured either by appropria­
tion of public. domain, declaration. of the Boards of.. Supervisors,- con­
demnation, dedication,:. grants of easement, and. other instruments 
of conveyance. / 

The statutes make, no specific prov1s10ns for the acquisition of · 
• rights-of-way .for the .State acting through•. the Arizona Highway 
Department or the State Engineer. 'As a consequence,. in procuring 
rights-of..,way; the State is obliged to purchase it direct from the 
owners, accept donations of · land, or . have,. it .transfered : from the · 
various counties, whenever the State _takes over a county road. 

The establishing of public high~ays in' this State is a function 
peculiar to •the counties acting through, their .Boards of Supervisors, 
under the provisions of paragraph 5057 .of the Revis.ed Statutes. of 
1913, which invests the Boards of Supervisors with power and juris-

·diction·_to sit ·as• a special tribunal to· condemn: and appropriate private 
··and public;.property.for highway purposes. Until a highway·has been 
duly established in the mariner ·prescribed· by this. statute, it does 
not have _the status of a: legal: highway . 

. _ Seri~us Probh;ms Arise 
Th_e legal rigl)t, the requisite funds, the necessary equipment · for 
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the construction of a road are of but little use and avail to the State 
until it has th·e necessary land, or right-of-way, upon which to b·uild 
the highway: Owing to' the inadeguate provisicms of the law and 
the failu;e t~ ·prescrib~ the manner in which the State is to obtain 
its rights-of-way, this department is confronted with the serious 
pr9blem of. securing the required land the bes_t way it can, and often 
meets with many perplexing problems which a~e obstacles to timely 
and efficient road construction. · - · 

Ir! spite of these· very serious handicaps, this department; with 
1 the cooperation of the vari6µs county officials, .has secured' the 
;·ights-of-way for all highways constructed. by the State during .. the 
last two years, as .. well as settling . many claims and controversies 
regarding' rights~of-way for roads previously constrncted. The secur­
ing of rights'-of-way for the construction of new highways is only a 
very small part of the duties 9f the right-of~way agent. Protecting 
_the highways against encroach~ents by service: stations and other 
small business adventurers is becoming a task of enormous _size. 
Howeyer, no signs, advertising matter, obstructions, or any business 
of a commercial nature is permitted on _the right~of-way of. the State 
Highway System. 

In all business transactions. this department is governed by I the 
principles of, equity and justice. It does not ask for more acreage 
than is actually required for the construction· of the · proposed road, 
and where property is taken or damaged, the owner, in all cases, is 
adequateiy compensated. 

Right-of-Way Maps 
In order to serve the public best and to keep an accurate record 

I 

'this department has made up detailed right-of-way maps of the more 
· important highways, and intends to extend this :work to cover the 
entire State· Highway System. These maps are ·used in conjunction 
with and supplemental to the document files, where all legal papers 
and documnts which pertain to right-of-way matters are filed. 

During the period of time covered by this report, the right-of-way 
department has entered . into and executed eleven agreements with 
railroad companies . relative to grade ·crossings and right-of-way en· 
· croachments. 
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The table given below will show the amount of right-of-way which 
the State controls in each· county, together with the number of acres 
obtained during the la~t two years and the· instruments of ~onvey­
ance .. secured .. 

County;,,· 
Acres of New Gravel Pits and Number of 

R '1ght of Way· Camp: Sites. Documents Right-_of-Way · · " - · Acres Acquired ' Acres . Taken'. 

I l~t(:~: :t:::_:: :::tfil1! 
f)'. Gree.nice ·· , ..... : ..... , ............ ,...... 428J4 

Maricopa ..... , ...................... · 2,944.b2 
: Mohave · ... , ........ , ...... ,............ 1,734.65 

· Navajo.·:, .... ),., ........... : ........ ,.. 1,229.84 
Pima ;~;:; .... ,.: .. '. ....... ,.: ........... · 1,797.81 

1,370.25 
1,419.33 

153.40 

111.50 
182.80 

. 355.70 
460.80· 

: .Pinal,._, .. :., ........... : .. , .. :.! ... , ....... 1,941.54'',. 
:.-Santa· 'Cruz' ... :: .......... '. ......... , 665.20 

1,176.60 

. Yavajai ...... :., ......... : ............ :. 2,309.40 
Yuma '. .... :: .... ::..................... 1,002.60 

337.22 
234.49 · 

. TOTAL .................... :. 22,619.91 .· 5,802.29 

80 
400 
380. 
40 
80 
40 

3·30 
80 
90 

105". 
40 
5 

120 
580 

2,370 

12 
10 
14 
2 ' 
4 
9 

44 
2 .. 

11· 
34 · .i 
17 : . 
1 ' 

18 
12 

189 
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Phoe11ix-Y11111a Highway 

To111bsto11e-Bisbee Highway 
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CONSTRUCTION 

HE . construction for the past .biennial has been gradually 
dropping in· volume, due to the .gradual decline in finances 

·for.State Highways. In .previous years, the counties through 
their bond funds contributed very heavily to State Highway 

construction and practically all of .the Federal Aid that .was matched 
came from that source, While the State Highway revenues have. be.en 
gradually increasing, they have not increased as rapidly as. the bond 
funds of the counties have been exhausted.. Du~ing the past ~w.o 
years there has been very little money available from the counties, and 
therefore· the State construction and maintenance. has been carried 0;1 

almost entirely from State .revenues plus what F ederaL Aid those 
funds could earn. · 

The cost of construction of main State Highways is gradually .in­
creasing per mile due to increased standards which involve increased 
width, lighter curvature, both horizontal and vertical, and many safe-

'. ty features. · · · 

Traffic is not only increasing in volume but in weight and speed, 
making this requirement. in. highway construction a vital necessity. 
The State, however, in the past two .years has made. progress in its 
construction, as shown by the tabulations included herewith, and from 
which will also be noted that the wnstruction has been generally dis­
tributed throughout the State. 

It has .been the aim of the Department to construct the most neces; 
sary sections of the highways as money was available so as to get a 
connected system of highways as early as practicable. The Depart­
ment receievs many requests for additional. highways· both from .the 
Boards of Supervisors of the various counties and from the general 
public. · 

Many of these additional routes are very desirable and would be 
great assets to the State were they included. in the State System and 
constructed to State standards. Some of them are interstate in chara-
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cter and many arc intercounty, and which would open and develop 
great resources of the State, which naturally would result in greater 
valuat_ions in the State, and_ morei population through. greater· acces­
sibility. Such construction from the standpoint· of the highways would 
also materially incr.ease the earnings cif the· highways. 

While these are desirable, they are certainly not advisable to, be il).­
cluded in the Highway System unless at the ti1nc they are authorized, · 
to be included in the State System sufficient finances are also provid~ 
eel for their construction. H this is not done, the_ additional mileage 
so added would only detract from the available funds from main State 
Highway System as it is n~w laid out. · 

A re~iew. of the construction as given herein shows the comprehen~ 
sivc construction. program ove_r the past _two years. 



CONSTRUCTION BY CONTRACTS AND STATE FORCES 
July 1st, 1924 to. December llh, 1926 

F.A.No. Length Character Date Date 
Constructed 
Since 7-1-24 

Project i\1iles of Work ContraCtor Started Completed • o/n Miles 

APACHE COU1\11Y 
Concho-St. Johns .. : .... _ ............ 78A 9.65 G.-D. Surf. Udall & Udall 3-5-25 10-31-25 100 9.65 
St J ohns-Spri ngerville ............. 68B 8.83 G.-D. Surf. Uda\l,Tanner-T urley-Hamblin 10-l-25 7-27-26 100 8.83 

COCHISE COUNTY 
Benson-Douglas ......... · ............ 79A 6.19 G.-D. Asp. Pav. Phoenix Tempe Stone Co. 7-13-26 1-16-26 100 6.19 
Benson-Douelas ...................... 79B 2.12 G.-D. Surf. Rogers Bros. 5-11-25 9-11-25 . . -100 2.12 
Bisbee-Tombstone __________________ Non i0.00 Flush Coat Phoenix-Tempe Stone Company 7-30-25 1-12-26 .... ,too 10.00 
Douglas-Rodeo -----.. -----------.-Non 2.60 Re. Surf. State Forces 8-15-26 11-30-26 100 2.60 

· Douglas-Safford ________ . ___________ Non 50.00 G. & D. State Forces 10-15-22 8-14-26 40 20.00 · 
COCONINO COUNTY 

Winslow-Flagstaff .••-·············74 20.35 G. & D. 5tate forces 8-20 24 6-20-25 . 100 20.35 
Winslow-Flagstaff ··················74 Surfacing Tanner-Turiey 7-25-25 8-19-25 100 3.22 
Winslow-Flagstaff .. : .. : .......... 81 12.20 G. & D. \Vhiting Bros.-T anner-Turley 8-10-26 80. 9.76 

GILA COUNTY 
Globe Streets ________________________ Non .97 Concrete Paving Phoenix-Tempe Stone Co. 2-9-26 6-12-26 100 .97 
Globe-Roo 0 eve!t · --------------------Non 24.30 Betterment State Force3 7-1-24 8-30-26 100 24.30 

GRAHAM COUNTY 
Geronimo-SolomonYllle --.......... 63 - 7.46 G.D. Asp. Pav. El Pa~o Bitulithic Company 6-IJ-23 8-31-24 15 1.12 
Geronimo-Solomonville ········67 7.06 G.-D. Cone. Pav. El. Paso Bitulithic Company 2-7-24 4-4-25 92 6.50 
Solomonville-Duncan ············77 14.63 G.-D. Surf. 'State Forces 5-13-24 9-4-25 88 12.87 
Solomonville Duncan ............ 88A 7.87 G.-D. Surf. Geo. w. Orr 1-14-26 6-2-26 100 7.87 

GREENLEE COUNTY 
Solomonville-Duncan ............ 88B 11.68 Grad. Surf. St;te- Forces 6-25-26 40 4.67 
Solomonville:.Duncan ........... 88B Structures Borderland Construction Company 8-17-26 50 

.. Mule Creek ........... ' .............. Nc·1 · 17.5 Betterment State Forces . !1-15-25 2-15-26 100 17.5 ' 
MARICOPA COU1\11Y 

Hassayampa-Gillespie Dam ... .64B-A 1.32 G.-D. Surf. Schmidt & Hitchcock· 10-6-26 35 .46 
Hassayampa-Gillespie, Dam .... 64B-B .32 Bridge -Lee Moor Cont. Company , 2-15-26 32 
Phoenix-Yuma ·················-···69 21.82 G.-D. Surf. State Forces 12-1-23 7-29-24 5 1.09 
Phoenix-Buckeye ................... :71 9.21 G.-D. Cone. Pav. Pacific Construction Co. 5-17-24 3-26-25 95 8.75 
Phoenix-Wickenburg .: ... : ...... 76 7.01 Surfacing A. 4. Ray 10-9-24 2-12-25 100 7.01 
Phoenix-Wickenburg ···-·········84 14.60 G.-D. Surf. State Forces 4-1-24 11-8-24 50 7.30 
Phoenix-Wickenburg. ···-·········84 Structure R. H. 1.1artin 4-19-26 6-26-26 100 
Chandler-Casa Grande ...•. :.Non 5.30 G.-D. Surf State Forces 3-1-25 . 11-7-25 100 5.30 
Apache Trail .-' ............... · ..... Non 8.81 G.-D. Surf. State Forces 2-20-25 87 7.66 
?vlormon Flat Bridges .......... Non Bridges State Forces 11-15-24 2-28-25 100 
Gillespie Dam Bridge ···•···-·Non Test Drilling Cannon & Cannon 3-6-25 4-4-25 100 1000 Ft. 
Tempe -Bridge Test Drilling Cannon & Cannon 9-19-26 10-30-26 100 861 Ft. 

MOHAVE COUNTY-No Construction 



CONSTRUCTION BY CONTRACTS-AND·STATE FORCES 
July 1st, 1924 to December llh, 1926 

F.A.No. Length Character Date Date 
Project Miles of Work Contractor Started Completed 

NAVAJO COUNTY 
Winslow-Coconino Co. Line 22 2.72 .G. & D. Tanner & Turley· 7-28-24 9-18-24 
Winslow-Coconino Co. Line 22 Surfacing Rogers & Larson l0-24-24 1-13-25 · 

· Holbrook-Winsolw : .. ••··-······.40 I st Reo .45 G. Surf. Tanner & Turley 9-20-24 4-28-25 
Holbrook-Winsolw .. , ........ : ... .40 I st Reo Bridge 

App. 
L. C. Lashmet l0-4-24 4-18-25 

Holbrook-Winslow ·····-········.40 2ndReo .47 Bridges and G. w. McMill~n 5-12 26 11-6--26 
PIMA COUNTY 

Tucson-Nogales ···-···············75 .61 Bridges and Apprs. Shumway and L. C. Lashmet 11-270 23 2-28-25 
- Tucson-Nogales ...................... 86A 13.66 G.-D. Surf. Downer & Fredell 5-26-25 3-2-26 

Vail-Sonoita --------------------------Non- 23.60 G. D. Surf. , State Force:; l0-15-25 2-4-26 
PINAL COUNTY 

Chandle:--Casa Grande .......... Non 27.00 G. D. Surf. State Forces 5-5-24 
SAXTA CRUZ COUNTY 

Nogales-Patagonia ________________ Non 21.00 Betterment State Forces 8-1-24 12-15-24 
Amado Bl"'idge ._ ____ -_______________ Non Bridge Lown & Wood l0-12-24 1-8-26 

-Vail-Sonoita Non 4.10 Betterment State FOrces 2-5-26 5-30-26 
YAVAPAI COUNTY. 

Cont~ Prescott-Jerome 19B .27 Underpass Lee Moor Co. 7-31-25 11-21-25 
Prescott-Jerome 19BRco 1.90 Reconstruction Henry. Galbraith 9-8-26 
Prescott-] erome 36A Reo 4.49 Recoz1struction Henry Galbraith 9-11-26 
Prescott-Jerome .......•............. 36B · .. 03 Underpass Coleman & Day 11-4-24 3-3-25 
Prescott-Ash Fork .................. 62B .30 Overpass Henry Galbraith 2"1-26 10-31-26 
Prescott-Phoenix 72A 18.84 G.-D. Surf. Phoenix-Tempe Stone Co. 5-20-24 6-17-25 
Prescott-Phoenix 72B . 9,04 G.-D. Surf. Schmidt & Hitchcock 5-1-25 4-l0-26 
Prescott-] erome ······-·-···········Non 14.00 Re-Surf. State Forces 6-1-25 12-20-25 
Prescott-Phoenix ........ ···-······72A Bridge T. M, Caldwell 3-22-26 6-26-26 

YUMA COUNTY' 'c 

'- Yuma-Phoenix .... .,' .. · ......... _55-2 6.89 G.-D . Surf: State F~~ce~ 4-15-24 7029-24 
Yuma-Phoenix ..................... · .. 82A 4,00 G.-D. Asp. Pav. White & Miller 10-4-26 12-l0-26 

_ Yuma-Phoer.ix ........................ 82B 14.09 G.-D. Surf. Ken Hodgman 4-16-26 
Yuma Streets · ........................ Non . 97 G,-D. Asp . P.iv., _ White·& Miller 1-8-25 2-6-25 

Constructed /. 

Since 7-1-24 
% Miles 

l00 hz 
l00 .45 
l00 -·~47" 100 

58 .35 
l00 13.66 
l00 23.60 

·77 21.00 

. l00 . 21.00 
100 
l00 4.10 

l00 .27 
.94 t.79 

30 1.35 
l00 C .03 
l00 .30 
82 15.45 

l00 9.04 
l00 e 14.00 
100 --------. 

15. 1.03 
100 4.00 
46. 6.48 

.JOO .97 



County. 

Asphalt 
Paving 
Miles 

: Apache -------·----··-·•----- ·-·-·-·­
Cochise ---.. :................ 6.19 
Coconino ·················- ....... . 
Gila ···•·······························-
Graham .................... 1.12 
Greenlee ···············•···- ....... . 
Maricopa ......................... . 
Mohave ··················-· -······· 
Navajo ·············-········ ....... . 
Pima -····•···················-········ 
Pinal ·-··························-··-··· 
Santa · Cruz -····-·--·····-· --·-··· 
Yavapai --··········•··•···· ....... . 
Yuma· ..... : .................. 4.97 

Totals ···•····''··-···12.28 

SUMMARY OF CONSTRUCTION: 

Concrete 
Paving. 
Miles 

.97 
6.50 

8.75 

16.22 

Gravel 
Surface 
Miles 

18.48 

Graded 
&Drained 

Miles 

2.12 20.00 

.20.74 
4.67 

21.87 

3.64 
37.61 
21.00 

25.09 
7.51 ~} 

· 162.73 

· 30.11 

:0.11 

Surfacing 
Only 
Miles 

2.60 
3.22 

7.01 

14.00 

26.83 

Flush 
Coat 
Miles 

10.00 

10.00 

Better­
ment 
Miles 

24.30 

17.50 

*21.00 

25.10 
3.14 

91.04 

Test 
Drilling 
Feet 

1,861 ft. 

1,861 

*Betterment and Reconstruction done by the· Maintenance forces which were increased for. this purpose. 

Underpas, s, 
Overpzs, Bridges 
No« Feet 

3 

3 

.64 
6U 
96 

166 
196 .· 
94::i 

26G 
655 
194 
lH 
537 
85 

3,395 
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STATE J-IIGIIWAY DEl'ARTMENT 

DISTRICT NO. 1 

W. R. HUTCHINS, District Engineer 

ISTRICT No. 1 was divided in October, 1925, creating District 
No. 5 and leaving District No .. 1 sufficiently small for eco­
nomical supervision bY on'e bi~trict Engineer, 

District No. 1 starts at the north city limits of Prescott 
and extends north to Ash Fork, with a branch starting six miles north 
of Prescott and extending to the town of Jerome. That portion run­
ning from Prescott to Ash Fork is on U. S. Route No. 89 and is also 
on the Feder~! Aid or Seven Per ,Cent System. That p~rtion running 
into Jerome, although built largely with Federal Aid under the old 
provisions extending.Federal Aid to the States, has been taken from 
the Federal Aid System and is now known as State Rout.c No. 79 .. 

The balance ~f District No. 1 is all on .the Fe'deral Aid or Seven 
Per Cent System,: extending from Topock on·. the. Colorado River 
th'rough Kingman, SeJigman, Ash Fork, Williams .to the ,vcstern city 

. limits. of Flagstaff .. tThis entire length has for . yc;irs .• been known 
as' the Nati0nal Old Trails Highway, .. but· under the recent national 
rulings regarding' the Federal numbering ,of highways IS now known 
as United States Route No. 66. 

District Office 
>J I ' '\, 

· All work in the district is in charge, of the District Engineer for 
, that district; _and the district is_ divided into five subdivisions: 

(1) The District Transitman, who acts during the· absence of the 
District Engi~eer and who is 'in charge of all office work. 

(2) The Shop Foreman,· who is in charge of the shops and yards 
for the district. employing the necessary mechanics, blacksmiths and 
laborers, as well as night watchman, who sleeps upon the premises. 

(3) The R:~sid~nt Ehgineers, 'who have active. charge of any con.:. 
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struction, whether it be contract. or State force work, employing the 
neces.sa..tY transitman,. ro_dmen, chainmen and inspectors. 

(4) The Construction Foremen, all in active charge_ of all constr'uc.:. 
tion work being done by State forces or' day labor, employing the 
necessary sub-foremen, cashiern, timekeepers; mechanics, · teamsters, 
laborers, etc. 

, (5) The Caretake~s, who are in active charge of ea~h maintenance 
iection, employing the necessary tru~k drivers, laborers, etc. • 

The orga~ization as outlined shows the organization of the district. 
·and. is used for the most economical supervision and construction . 

.. • 
All .documents and correspondence must pass through the District. 

Transitman, for it is he ·who is responsible for the material aod 
supplies that are sent out to the various camps m the district.· 

Shops and Yards· 
The shops and yards are located a·t Ash Fork upon property leased 

· from the Santa Fe railway. These yards were built ·during 1922 and 
have been added to and patched, with the usual result that no gen­
eral scheme has been followed so as to procure the best results · for 
shop an_d yard operation. 

Th.e shop consists of a series. of sheds open in front with practically 
no machinery to work wi~h. It is in a ba_d state of repair, the entire. 
roof, surfacingJeaking badly in case of wet weather. 

• The men working in these shops in the condition as described arc 
ilcccssarily exposed to all the weather conditions, which at times arc 
very severe. Frequently the temperature goes below zero, and under 
these conditions cannot and should not be expected to work, for they 
are .practically working out in the open. ' . . 

Although the cost would be somewhat higher to construct a ware~ 
house and yards in this district,. owing to lack of local material, than 
they were in· District No. 5, the approximate cost of the_ layout in 
District No. 5, located' at Holbrook; is given below, and these figures 
will. be an. approximate. estimate of the money necessary to construct 
the same in .District No. L 
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· The acre of ground procured in Holbrook cost- the State' Highway 
Department $2,500. The fencing _around· the , entire property-the 
cydone type .of burglar-proof .fence, eight feet high-cost approxi­
mately $1,700 in. place. The building proper cost approximately 
$8,000, with an. estimated expenditure of $5,000 for. a complete line 
of shop equipment, which will allow these shops as units to perform 
ariy type of work that 1s necessary to keep all equipment in first-· 
class order. · · 

The shop and yards are run as a branch of the mam shop and 
yards at Phoenix. 

A new warehouse and yards in District No. 1 may seem to be 
extr~vagant or unncc·essary, but it would be· cheaper arid more satis­
factory'. than trying to patch the old sheds· that go to make up the'· 
present shop. 

i 

U.S. Route 89 
Prescott-A~h Fork Highway 
Length 4.52 Miles . , 

y avapai •·county; 

· F. A. 36-A Reopened 
. _R. E. ALLISON, Resident Engineer. 

The grading on Federal Aid Project No. 36-A was completed 
und_er th~• old Federal Aid. and State_ Standards in January, l 923, 
but owing to the greatly· increased traffic and to the fact that both 
the Federal Aid and State Standards have been greatly improved 
as, regards _every feature of construction, this project was reopened 
and a contract was awarded to Henry Galbraith of Jerome dur­
ing 1926 for the reconstruction of this entire section up to the 

. full Federal Aid and State Standards for a gravel surfaced road 
There was no call for surfacing, as it is anticipated that this entire 
section will be paved .just as, soon as complete settlement takes place. 

, ·But· those places that will not make . a good riding surface will be 
surfaced with enough selected material to bring this road up. to first­
class condition, until such time as a pav_ement is laid. 

A one-span girder type bridge 32 feet long is being_ constructed 
under this contract over Government Draw, made necessary by the 

I 
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elimination of a series of very dangerous curves near the south end 
of the . project. ·. 

The location of Federal Aid Project No. 36-A Reopened was made 
to fit a three-span girder type b:-id::;e 144' feet Jong and 20 feet wide 
over Granite Creek; This bridge was constructed prior to 1923 and 

Drake Overhead_:_Pr.escott-Ash Fork Highway 

the pr;per provisions were not made for expansion. The department 
recently, with State forces,. has placed nine roll~rs in nests of .three 
under this bridge, so as t() take care completely of the expansion and 
contraction. 

The contract calls for the completion of this pr~ject April, · 1927. 

U.S. Route 89 
Prescott-Ash Fork Highway 
Length 150 Feet 

Y,avapai County 
Federal Aid 36-B 

D. L; BUNDY, Resident Engineer . - . 
·Federal, Aid Project No. 36-B is a 34-foot class "BB''. 65 degree 
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skew underpass, eliminating a grade crossing with the .Santa Fe rail­
way, with a clearance of 14 feet. Work was started upon. this struc­
_ture by the contractors, Colenia:n · & Day, November 4, 1924., and was 
completed on May 12, 1925. · 

The Santa Fe participated to the extent of driving all falsework 
and the construction of the deck of the structure. 

U.S. Route 89 
Prescott-Ash Fork Highway Yavapai County 
Length 1.8 Miles Federal Aid 19-B Reopened 

, • i 

R. E .. ALLISON, Resident Engineer 
Federal Aid Project No. 19-B begins at the north end of Federal 

Aid 36-A and exten4s 1.8 miles to· the Jerome Junction on United 
States Route No .. 89and 2.18 mile~ towa_rd Jerome on State Route 
No: 79. . 

The porti~n of 1.8 miles ~£ Federal Aid Project No. 19-B was con- · 
sti:ucted, as was Federal ,Aid Project No. 36:-A, under the old stand­
ards, prior to '1923, and owing to the greatly increased t:raffic and 
higher standards, this section was reop~ned ani.l was contracted to 
Henry .Galbraith of· Jerome during 1926 · for reconstruction to full 
Federa! Aid. and State Standards .. It will be completed early in 1927. 

Ther_e are two rather un\is_ual or new features upon this project. 
The first ·is a cattle guard, serving not only the purpose of a cattle 
guard but also as a box culvert. The supporting walls for the _cattle 
guard were carried down with the necessary wings · placed on e_1ch 
end properly to support the fill, which allows the flood waters to run. 
under the cattle guard proper, thus savi'ng the installation of an· extra 
QOX culvert. 

The greater part of Federal Aid Project No.' 19-B is· through what 
is. knovvn as. Granite Dells and. the granite bluff ,walls rise abruptly 
from th~ edges ~f the roadbed on either side, allowing only eno11gh 
space for the 28-foot roadbe~. · 

To' care properly for the surface drainage on this section by· drain 
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ditches, outside the roadbed proper would have entailed, moving:an 
· enormous amount of solid rock, .and as this rnad is to be paved.just 

as soon as proper settlement has taken place, it was decided· to, put 
in a :curb and gutter section on either side of this roadbed through 
the Granite DcUs section. : This will aUow\h'e ~1.irface water; thro'ugh 
this section to be cahied riway by the ·concrete gutters: This type 'of 
construction is virtually the· sam~ as used on city. streets.· ' :· ·· 

'. ' . , 

(J.'S. Rout~ 89 
\ ' ' 

Prescott-Ash Fork Highway . . 
,' J ' ,1 • +i:, 

Yavapai County 

Length 0.26_ l\1iles 
Federal Aid 62-B-·A.·F.·• E.· 21~590 
GEo .. L. ·BURNS, l?esident En~i~eer·. 

,' ,.,, .· ,,' ,: ' ' ' 

' A contract was_ let January 5, 1926, to Henry Galbraith oL Jerome 
for d:i'e construction of the overpass o;er the Santa Fe railroad n'.ear 
Drake under Federal Aid Project No:• 62-B and. wds corripleted. Oc:~ 
tober 31, 1926. ·. · · · · · · · · 

The_ road and railroad being on the same level, this, project necessi­
tated the building of two appnfach fill~ 23 feet high at their 'highesl 
part, rising frorri the t'oad. proper on a six per cent grade, with. the 
entire distance protected on both sides by a 'two~strandthree-fmi'rths 
inch .cable. guard_ fence, . str"!}ng' ,on. 6-inch by. 6-inch ·•posts. ~paced _ io~ 
foot centers. The railroad crossing proper is'-' 'a three-span r~inforced 
concrete str_ucture with a total clearance of 22.7 feet above the rails. 

State Route 79 
'' \ ' . ; ~' ' " " ',' '_: ,' ' ' ' 

Prescott-Je;~~~ Highw~y. · · · 

Length 0.27 Miles 
Yavapai County 

Fe_deral Aid 19-B 

' ' < ' ~ • ' '.' ••, \ ,'' • • ': ' • ' e >• ',• ,"" '~ < ' ! \ '~ .'' ti 

'Federal.:..Aid 'Project· No. 19-B consists of 0.27' miles of· g,rad1ng , 
and -surfacing to F'ederal Aid ·standa_rds, oi;ie 6:-foot by 3-foot standard 

I 
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reinforced concrete box culvert, two standard cattle guards and one 
24-foot span underpass structure with 14-foot clearance, reflecting 
a separation of grades between the·highway •and the Santa Fe railroad. _ 

_ The roadway and s_tructures a~e aH o!'ap,proved standard ty_pe and 
drainage is .well under_ control. · Contract was awarded to Lee Moor 
Contracting Company ~f El Paso, Texas. Work began July 31, 1925, 
_and the project was completed on November 21, 1925. -

The Santa Fe railroad participated in this construction to the extent 
of driving all falsework and th~ -~onstruction of the deck. 

State Route 79 
Prescott-Jerome Highway· 
Length 17:0 'Miles 

Yavapai County 
State Forces 

:o.-H .. KLEIN.MAN;Foreman · 
Work wa~ started May 1; 1925, on resurfacing'the Precott:..Jeromc 

Highway by State forces directed by_ D. H. Kleinman, foreman. Start­
i1:g at a point near the southwest end of Federal, Aid Project No. 19-A 
and extending acr_oss. Lonesome Valley, and. parts of the rciad over 
Mingus Mountain'. · 

' ' 

_This road was first scarified, reshaped, and. widened from 16 · feet 
i:o, 24 feet and resurfaced; . In addition to the resurfacing many storm 
ditches we~e put in to take care of the drainage; 
· The_work on this_ project was completrd on November 30, 192.,. 

DISTRICT NO. 2 

' GEORGE B. SHAFFER; Distr,ict Engineer 

U.S. Route 80 
Phoenix-Yuma Highway:, ·Yuma County 
Length 0.97 Miles Yuma· Streets Paving 

GEORGE-L. BURNS, Resident Engineer 
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ms work was· contracted with White & Miller of Yuma, 
Arizona, and was started. on January 6, 1925, and com­
pleted on February 6, 1925. ·. The project consisted of-the 
State participation in city paving in Yuma. First Street. 

was paved from Second Avenue to Fourth Aven~e, a width of ·30 
feet without curb or gutter. The State participated in _the center 
18-foot strip. Pavement continued on Fourth Avenue from First 

' Street to Eighth Street, width 40 feet, with 6-inch by· 18-inch concrete 
· curb. The total length of the project was 5,144 lineal feet, or 10,288 
square yards. 

, The sub-grade was decidedly sandy and the method used was to 
saturate at night so that it would be dry enough to lay pavement 
on in the morning. The pavement consisted of 3 ¼-inch bituminous 
base, 1 ¼-inch asphaltic concrete surface and coat. The rock and sand 
were obtained from the White & Miller quarry. and pit on Tenth 
Street, Yuma. The specific gravity of the rock was 2.66 and sand 
was 2.413. Asphalt was obtained from the El Segundo, Calif .. , plant 
of the Standard Oil Company. Penetration was 40-45. . 

One 14-ton three.~wheel roller, one tandem ~ith 300-pou~d com­
pression per square inch and one tandem with. 250 pounds per square 
inch were used. 

No time was lost due to ·mechanical trouble or weather. 

U. S. Route 80 
, Ph~enix-Yuma Highway 
Length 4 Miles 

Yuma County 
FederalAid Pro1ect 82-A 

H. H. BROWN, Resident Engineer 
This project consists of four miles of two-course asphaltic conc/ete, 

six inches in thickness _and 18 feet wide, beginning a_t the city limits 
of Yu~~ and extending three miles s'outh, thence. one mile east. 

The contract was let to .White & Miller of Yuma June ·7, 1926, 
work to begin at the end of the hot weather season .and to be finished 
by Dece~ber 1, 1926. ' · 

This project was surfaced with six inches of crushed rock m 1921'." 
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1922, but due to action of fast-moving vehicles and strong winds 
fine material had all. blown away, leaving a rough and jagged sm­
face, which was very injurious .to tires.· 

In preparation for the pavement, this surface was plowed up and 
ali low places filled wi.th crushed rock or. gra~el to give an easy riding 
and graceful grade line. Then .t9e grade was rolled and partially . 
shaped. Four- by six-inch planks were laid to grade for headers 
and the grade rerolled and checked with a template cut, to true crown 
to assure the correct thickne~s of pavement at all points.· Two- by 
four-inch timbers were nailed to the base headers for surface course 
headers. One three-wheel roller and two tandems were used through­
out the job _on surface and base. At the point where the pavement 
turns east, a curve of one thousand foot radius was used, with a widm 
'of pavement of 19 feet. and a super-elevation of nine and one-half 
inches: The roadway, for the entire length of the curve, was sur­
faced· with six inches of gravel, then wet and rolled with a 12-ton 
roller before the header-boards were set. 

The contract on .this project called for completion by December I. 
1926, but the contractors were. allowed a~ extension of 10 days on· 
account of heavy rains filling their asphalt tanks. T,he project w::is 
completed by December 10, 1926. 

U. S. Route 80 
Pho.enix-Yuma Highway 
Length 14.1 Miles 

Yuma County 
Federal Aid Project 82-B 

F .. N. GRA1'fT, Residenl Engineer 
This project is 14 .. 1 miles in length and lies along an entirely new 

route from the present road. It leaves the old State Highway about 
· ten miles_ east of Yuma, a~d runs almost due east, through Telegraph 
Pass, a low pass in the Gila Mountain range; to connect again with 
the old road near Ligurta, about nine miles west of WeHton. 

When completed, this road will reduce the distance from.Wellton to 
Yuma by 6.7 miles, eliminating the big swing around the point of the 
mountains by way of. Dome as 'the present road goes. 
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The contract was awarded in April, 1926 to Ken Hodgeman .of 
Oakland, California, whose bid was the .lowest of four received, and 
work was begun on April 17, 1926. The work. consists. of grading, 
surfacing in part, and building drainage str,uctures anc,l. retaining walls. 
Of the grading, ten miles is fairly light .team work. The 

1
other four 

is heavy mountain work and is being done with a gasoli~e shovel. . 

Prescott-Phoenix Highway · 

The team work is being done by Hodgeman and is 95 per cent 
·completed. The shovel work was sub.:let · to Kreider-Chase Construc­
tio~ Co. of Los, Angeles, and was 45 per cent. complete Decemb.~r 
11,· 1926. . . · 

Surfacing is being done by Hodgeman. The material used is crush­
ed gravel, containing sand, some lime ,and caliche: .The· first seven 
miles of the project crosses a desert of fine sand, and the sub-grade of 
this sand requires a thorough wetting to secure compaction before the 
surfacing is put on. This is done ju;t ahead of the surfacing. 

The surfacing is put on in two courses; a three-inch base course and 

! 
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a four-inch top course. Each i:o~rse is thoroughly wet .to get compac­
tion. This work is now in progress, and is 25 per cent complete. · . 
. The construction of drainage structures is being done by sub-con-

·tractors. Fritz & ·Fields of Yuma. This work consists of building pipe 
he~dwalls, gravel fords, concrett! box and arch culverts, and five small 
concrete bridges. · This ·work is 45 · per cent complete. Fritz & Fields 
also had the sub-contract to build the two retaining walls, one of 

·• which is completed. ' · 

The State will build the guard fences on this proje~t. Due to exces­
sive heat, all work was suspended for two months in the summer of 
1926. The time for completion is March 15, 1927. The entire. project 
was 45 per cent complete, December 1. 

U. S. Route 80 
I 

Phoenix-Yuma Highway Maricopa 'Countv 

Fede~al Aid Project 69 Length' 21.8 Miles 
F. B. JACOBS, Resident Engineer 

w~ Q. Moss, F~reman 
Due to a loose. sal).dy s~b,~grade

1 
at a point beginning 3 miles .w.est 

~f Sentinel to Stan.wix 3 ¼ mil.es an additional '6 .inches of surfacing 
was allowed. This work was done .with State Forces. Trucks were 
used for hauling and fresnos and trap for loading. Selected surface 
being used. There w~s an over-haul of 9,500 feet. 

U.S .. Route 80 
Phoenix-Yuma Highway ·Maricopa· County 

Length, 1,702 Lineal Feet 
Federal Aid 64-B Schedule "B" 

R. E. PERKINs,.Resident Engineer 
The Gillespie 'Dam Bridge now under construction across · the Gila 

River at a point just below the Gillespie Dam will eliminate the pres-
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ent necessity of crossing this river. on the apron of the dam. This 
structure, a through camel-back truss· type, of steel on concrete piers 
and abutments, will consist of nine sp?.ns totaling some 1,700 .feet 
long when completed. The tallest pier is 59 feet high, 43 feet of this . 
being required below streambed. · · 

Phoenix-Prescott /ligh11Jay 

The contract was awarded to the· Lee Moor Contracting Co. of. El 
Paso. Construction was started February 12, 1926 and December 1 
was 31 per cent completed. 

Of the 10 piers, four are. on bed-rock and six are on caliche, The 
bed-rock in piers 1, 2, 3 i~ a hard seamy malpais, the surface being 
very rough and .:full of deep holes, which made the finest kind :of a 
seal . or. dowel • betwe.en be.cl-rock. and concrete. 

On piers 1, 2, 3 Wakefield pjling. were used and were very success­
ful down to a ·depth of approximately 25 feet. On piers 4 and 5 a 
crib consisting of 2-inch sheeting 'nailed to a heavy crib of. whalings 
was used. The crib has· a batter of about 3 inches per foot at both · 
ends and sides. Brush was cut in large quantities and laid in layers 
crisscrossed. This was dOJ?.C so the crib was free to go down at an 
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times and driving was not necessary in many cases to put the crib 
down to caliche. As the caliche was very rough and uneven, a false 
set of .sheet piling was driven on the neat lines of footings, thus giving 
approximately 18. inches of water way around the footings into _the 
sump. 

On pier No. 6, which. is one of the deepest, Lackawanna s_teel piling 
was used and was very successful.· The pumping equipment on this 
job consists of both steam and electricity, the electric power proving 
both the cheaper and the better. 

, · Very dose inspe.ction has been given on this job to all materials 
used in concrete; A small portable screening and washing plant of 
about 100 cubic yards per day capacity is being used. The rock· and 

· sand are .as good concrete m_aterials as can be obtained. The one 
drawback is small iayer~ ofad~be mud sometimes not six inches thick 
and from ·that up -to 18 inches. When .thisadobe is encountered all 
m_aterial must be thrown away as the adobe. cannot be washed. out_, 
and one load is sufficient to .ruin a large pile of'good c_lean material. 

)·, ' . \ -- . ' ' . ' ,. ' ~ 

. The rock grades weH up to the 2:½-inch standard as allow_ed by the 
:ipecifications for mass concrete. The sand is well washed arid all fines 
taken .out leaying only the larger and coarser grains. Two test 
Jylinders (6 inches by 12 inches) are taken from each· pour of 
concrete . 

.Test cylinders taken and broken· in compression tests show an aver­
age of approximately 4,000 pounds per square inch. 

U. S. Route 80 
Phoenix-Yuma Highway . Maricopa. County 
Length 1.64 Miles Federal Aid 64-B Schedule "A'' 

R. E. PERKINS, Reside~-t Eiiginee~ 
. ' ' . .,, ' ' ",'' ". 

This project consists of grading' and installing nec_essary" drainage 
structures on 1.64 miles adjacent to and including ·both approaches _to 
the Gillespie Dam Bridge., The major portioh. of 'the· grading. is 
through solid rock. - - . ,· 
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The contract was awarded to Schmidt & Hitchcock. Work started 
October 4, 1926 and December 11, 1926 was 37 per cent completed. · 

The equipment includes on.e gasoline shovel, one air co!llpressor, ,two 
jackhammers, dump trucks, mules a.nd fres~os .. 

U.S. Route 80 
Phoenix-Yuma Highway Maricopa County. 
Length 9.2 Miles· Federal· Aid Project 7 f 

GEO. L. BURNS, Resident Engineer · · 
Construction on the above mentioned project was .started May 17, 

1924 by the Pacific Construction Co. of Phoenix. Work was 5 per 
cent completed July 1, 1924. The ~ntire project was co"mplei:ed March 
26, 1925. . . . . 

The section is 9.2 miles long extending from Buckeye to the Hassay­
ampa River. It consists of a concrete pavement 18 feet wide with 
seven-foot dirt shoulders. Adequate drainage structures were con­
structed to a roadway width of 32 feet. 

Owing to the fact that this section passes th.rough an irrig~ted area 
the grade line was hdd from six inches to one foot above the adjacent 
lands, which proved a decided advantage, The adoption of the 
longitudinal ~enter joint on· this project has. prnved to. be unquestion­
ably a great benefit, due to the fact that the sub-grade is of a dark· 
heavy adobe soil and for the greater portion of the time is in a semi-. 
saturated condition. 

Sand and gravel were obtained from the Gila River 1.5 miles south 
of mile three of the project. 

The pavement was cured in the usual· manner by the ponding 
method, being kept wet from 15 to 17 days and opened to tra Hie iri 
21 days. ---- · 

U.S. Route 80 
Phoenix-Yuma Highway Madcopa Count~ 

, · Brunners Wash Bridge · ·· · · 
N. G. HILL, ResidentEngineer 

M. H. HASLER, Foreman 
· This project covers work done by State Forces in the construti:ion 



120 STATE H1GIIWAY DEPARTMENT 

of three IO-foot box culverts near Palo. Verde on the Phoenix-Yuma 
Highway. 

. . 
Brunners Wash, heading seve_ral miles north of the highway in the 

White Tank .Mountains is ordinarily diverted to the Hassayampa 
River via the Buckeye Canal before reaching the highway. However, 
frequent breaks in th_e south bank of the canal, with a resultant im­
pounding of the water above the highway, and, consequent damage 
to ;adjacept, alfalfa fields, ,together with the loss of approximately 1,000 
lineal feet of _the shoulder on the downstream side of the concrete 
highway, after the water rose above. grade at this point, made it ad­
visable to provide this outlet; 

Recent heavy rains have proved th_is drainage adequate, the high 
water mark being two feet below the center line grade. 

U. S. Route 80 
Prescott-Phoenix Highway Yavapai County 

Federal Aid Projects __ r;>Ios. 72-A and 72~B 
, Length 27.8 M~les 

F. N. GRANT, Resident Engineer 
' ' ' ' 

The past two years have witnessed the building in District No. 2 
of one of the most important and most needed highways in the State, 
when the. new road from Prescott to Congres~ Junction via White 
Spar, was completed in April, 1926. This road, often called .-the 
Hassayampa Trail, was "_built at a cost of approximately $1,000,000, of 
which amount the Government has paid more th~n 75 per cent. ·. It 
has cut.the distance from Prescott to Phoenix from BS_ miles, .as· the 

· old road went, by way, of Skull .Valley, Kirkland, and Hillside, to I 13 .5 
miles, and has eliminated the' tremendous and dangerous. climb over 
th~ mountains betwe~n Prescott and Copp.er B~sin' by going thrciu~h 
some low pases ·to the east ~f the old' Copper Basin route. The dis­
tance now can be covered in less thar1 four hours, and practically all 
in high gear. 

The. construction of the first section of this new road· was by the 
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Government. through· the Prescott National Forest, a distance of 15.5 
miles. Nearly all of this 15.5 miles was heavy mountain work, and 
cost approximately $500,000. It was completed in the faH of 1925. 

At the Forest Boundary, the State took up the work, and divi~ed 
the remaining 27.8 miles into two projects, known as Federal. Aid 
Project No. 72-A and No. 72-B. 1 

Federal Aid Project No. 72-A comprised 18.8 miles through rolling 
and valley country, and ended on top of Yarnell Hill, nine miles from 
Congress Junction. 

The contract for this project was awarded to the Phoenix-Tempe 
Stone Co. of Phoenix, in May, 1924, to b~ completed in January, 1925. 
The work to be done consisted of grading,· surfacing, and building 
drainage structures. 

The Phoenix-Tempe Stone Co. sub-let all of the work. The grading 
was sub-let in two sections, the first 11 miles to Gore & Mays, and the 
other }.8 miles to Willis, Roger, Co!eman & Winsor. No serious dif­
ficulties were encountered in the grading, e,xcept for about one mile 
through malpais rock. The surfacing was also sub-let to_ these con­
tractors, and Gore & Mays in turn sub-let. their part to Farley & 

Osborne, of Cottonwood. Farley & Osborne abandoned their contract 
in December,· 1924 and their part was finished by Phoenix-Tempe 
S~elli . . . 

The. material used for surfacing was· disi~tegrated gr~nite, which 
was found in plentiful quantities, and which niakes an excellent sur­
facing material, and is comparatively easy to maintain. 

The structure work was sub-let to DeWard & Sons, of San Diego, 
Calif.· This consisted of placing corrugated metal pipes and building 
headwalls, building gravel fords, concrete box culverts, two small con­
crete bridges and one large four span concrete bridge across' Kirkland 
Creek . 

. The progress tnade on structure work by DeWard & Sons was very 
i)Oor, due mainly to inadequate equipment,: and dissension among their 
men, and to disagreement between the Phoenix-Tempe Stone Co. and 
DeWard & Sons over payment for foundation work on the Kirkland 
Creek Bridge, By _the end of December, 1924 the structure work was 
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less, than ,60 per cent completed, whereas the grading and surfacing 
were ,95 per cent completed. 

The Phoenix-Tempe Stone Co. took over D~Ward & Sons work in 
Jan:i'iary, 1925, and completed i,t with its own forces. As. a result of 
this and the above mentioned disagreement over pay on foundation 
work, DeWard & Sons brought suit in the Federal Court against the 
Phoenix-Tempe Stone Co . 

. This project was completed in June, 1925. However, in the fall of 
1925, very heavy rains showed the necessity of replacing one of the 
firavel fords with a concrete bridge, and of building another gravel 
ford. T.his work and the· attendant grading comprised Federal Aid 
Project No. 72-A, Contract No .. 2. 

<;ontract No. 2 on Federal Aid Project No. 72-A covered a much 
needed bridge. The. bridge is. a three-span concrete slab type. In­
cluded in this contract were nine hundred feet of surfacing and 4,048 
cubic yads of borrow in order to raise the approacµ to the bri~ge. 

This contract was let on Mach 9, 1926 to Tom Caldwell of Phoenix. 
Construction was started on March 22, 1926 and completed on June 
26, 1926. This work- was supervised by Resident Endineer Geo. L. 
Burns. 

Federal Aid Project N~. 72-B,, nine miles in length, was the last link 
to be built. · It connected Project No. 72-A with the old road at Con­
gress Junction. In this nine-mile section there is some of the heaviest 
and most difficult work in the State. 

The contract was awarded to Schmidt & Hitchcock,· of Phoenix, in 
April. 1925. The work consisted of grading, surfacing, in places and 
building drainage structures, retaining walls and guard fences. 

All of the work was done by Schmidt & -Hitchcock. They began 
construction in April. 1925 a1,1d completed it about one year later. Al­
though the contract was to have been completed in Octpber. 1925. de­
lays caused by floods and the addition of considerable work made it 
impos~ible to .. complete pn time. · 

The: grading- of the four and orie-half miles between the foot cif th.e 
mountain and· Congress Junction was fairly light team work, but the 
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four and one half miles along. the face of the mountain was very 
heavy and slow. This, part was done with two gasoline shovels and 
teams. All of this, was. through granite rock and boulders, some of 
these boulder.s containing as much as 300 cubic yards. 

In this four and one-half mil~ section the. road drops from an eleva­
tion of 4,900 feet on top of Yarnell Hill, to 3,600 feet at the foot. 
There is a ~ontinuous 6 per cent grade for abo.ut three miles, which is 
the maximum grade used on Arizona highways. 

Very little surfacing was required.on this. project, as the road-bed· 
was made of disintegrated granite and granite-sand-clay. Approxi­
mately one and one-half miles of the nine miles required surfacing, 
disintegrated granite being ,the material used. 

The buildin~ of drainage strnit~res and retaining .walls offered dif­
ficulties. Cement r~bble ma~onry retaining walls were built in steep 
gulches to hol.d .the embankment. _One of these walls, c;ntaining.mo;:e 
than 400 cubic yards of masonry, required more than two mo11ths to 
build. In many instances, pipes and box culverts on th~ mountainside 
were placed on skews inst.cad of square across the road, in order. t~ 
s'ave length. · ' · 

The one large bridge on this project is a five span fdncrete bridge 
across Martinez Creek, one and. one-'half miles· out of Congress:. J unc­
tion. It is of the concrete pile type, and is built on a 45 degree skew. 
The original design was a four span bridge, but heavy floods in the 
fall cut back into the north bank, making it advisable to add another 
span on th.at end. Du.e to this change, and to ,over-runs _in excavation 
q1.ian'tities on the mountain, and to time lost from rain's arid floods, the 
contractor was granted _extension of time. · 

Schmidt & Hitchcock completed their contract early in 'April, 1926, 
but had hardly left the work when very heayy rains caused several 
hundred yards of rock slides on the mountain. 

' 1'he State immediately put men, tearris and trucks to work to re­
move these slides and repair· the road .. The cost of this was' par.:. 
ticipated in by the Bureau of Public Roads on the same basis as for 
the regular contract. · · 

. . . . . - . . 
This highway is now one of the scenic drives in Arizona, and a 
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. parking place large enough· to accommodate six or eight cars, was 
built near the ·top of. the mountain,. where the motorists can give their 
cars -a rest, and at the s;me time take in. a wonderful view. 

U. S. Route 89 
Prescott-Phoenix ·Highway 
Length 7 Miles 

Maricopa County 

Federal Aid No. 76 

RoY WHITE, Resident Engineer 
Federal Aid· ProjectNo. 76 from Nadaburg to Hot Springs Junc­

tion, compri9ing seven miles. of dirt road with. adequate concrete drain:. 
age structures, was completed bv contract May 26, 1924. Originally 

.· p;oposed and constructed as a
0 

self surfacing. p~oject, i.t. was later 
deemed ad~isable to surface 4.5 miles with selected material. This 
was _done by contract, the work being let to A. A. Ray, wh() begar1 
operations Octobe1· 8, 1924, an~! completed his contract February_ 12, 
1925. . . . . . . . . . . . · .. 

An overhead crossing of the Santa Fe Railroad near. Hot Springs 
Junction is proposed.·. · 

R.' E. Allison,: location engineer, made a revised. location on this 
situation in August, 1926. 

U. S. Route 89 
Presc9tt-Phoenix Highway 

Length 14.5 Miles 

Maricopa County 
Federal Aid Project 84-A 

RoY WHITE, Resident Engineer 

A. F. RATH, Resident Engineer 
· Construction on this project h;s been carried on over a considerable 

, ' ,., ( ' 

period of time, with lapses due to .lack . of funds. On this desc\rt 
section, 14.5 miles in l~ngth, lying between .the end of the p~ve_ment 
near. Marinette and the town of Nada burg, construction progress July 
1,1924, showed_a grader road over the entire ·project with ea~th. dfps 
providing the 1najor drainage. 
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About this time it was decided to rebuild this section 'to conform to 
a uniform grade and standard 24.:.foot roadbed. E. Ruppers, For.e:­
man; completed this construction with. State Forces in February, 1925. 
A surfacing program has .. been carried o~ ·simultaneously with main-. 
tenance. 

Early.in' 1926 FederalAid was obt~ineci'for the construction of con­
crete drainage structures: > This work was contracted to R. H. Martin 
of Tucson who began operations April 19, .1926. The instaUation of 
permanent waterways on this project completed July 26, 1926, an ex­
ceptio~ally fine stretch of gravel highway. 

State. Route 87 
Phoenix-Casa Grande Highway Maricopa County 

· Length 5.33 Miles 
J: R. VAN HoRN, 'Resident Engineer 

N. G. 'HILL, Resident Engineer · 

This project consistir:g of 5.33 mile.s on the Chandler-Casa Grande 
Highway beginning at the end of the pavement, four miles south of 
Chandler and endYng at Pinal County Line, was built by State Forces. 
Work started on March, 1925 and the grading was completed Novem­
ber 7, '1925; Rough gfading was done with caterpillar and 12-foot 
blade and finished with fresrios. · · 

The roadbed is 26 feet wide and surfaced with selected material. 
Surfacing was hauled with a fleet of trucks over an average distance 
of 5.5 miles. The material used was a mixture of decomposed granite 
and caliche loaded ';Vith fresno and trap. 

' ' 

Approximately twb miles of this project crosses the flood plane of 
the Queen Creek Wash. Being in a cultivated area the drainage could. 
not be concentrated by the angle type of surface ditch and was ac­
cordingly handled by a series of long· easy riding gravel fords. This 
dainage· has proved satisfactory. 
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· State Route 87 
Phoenix~Casa Grande Highway Pinal County 

' Length 18.S~ · Miles · 
J. R. VAN HORN, Resident Engineer 

JESS· B. HEDGPETH, General Fore man 
,· . 

The project covering 18.59 miles of the Chandler-Casa Grande 
Highway,' beginning 'at Pinal County line and ending at the South~rn 
Boundary of the Gila River Indian Reservation, was under construc­
tion. and 9 per cent complete June 30, 1924. On March 30, 1925 work 

· was suspended on this project and the State Forces under Jess B. 
Hedgpeth, general foreman, were moved to that portion of the road 
lying in Maricopa county, this s·ection of the Chandler-Casa Grande 
Highway being more important· construction, pending. the completion 
of the U. S. Indian Service Bridge of 25 spans, each 50 feet in length 
then being constructed in conjunction with the Sacaton diversion dam 
across the Gila River; 

The same forces resumed operations November 9, 1925 with the 
addition of a bridge ·gang under M. H. Hasler, bridge foreman. 

The San Tan Canal was bridged with three spans totaling 104 feet 
of concrete girde~. type designed to conform to tho.,,adjacent Govern­
ment structure across the Gila River. Also at the Little Gila River 
the highway department co-operated with. the U. S. Indian Service in 

'plac;ing three 8-foot box culverts to be further constructed by the addi­
tion of headgates and become a part of the canal system in that 
.vicinity. 

The roadbed is 26 feet .~ide an<l is being surfaced with selected 
material where necessary. As much as possible of the grading has 
ben done with'. Caterpillar, and blade; the remainder. necessary to 
produce a uniform grade being accomplished by the use of fresnos.· 

Required surfacing on the first mile south of the Gila River Bridge 
necessitated an average haud of three miles to procure suitable mate.­
rial. Disintegrated granite and .caliche having a high cementation 
value was used. · .· · 
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Dump body trucks and dump wagons were used for hauling; load,­
ing being accomplished by means of an elevating grader and cater-
pillar tractor. · 

' ' 

Work was again suspended June 1, 1926 pending adjust'ment of 
righFof-way contract. through that portion of the Gila River Indian 
Reservation where the proposed Highway location lay between the 
Southern Pacific railroad and the San Tan Ca,nal. Right-of-~ay dif­
ficulties through this portion have been cleared up., The bridge gang 
resumed operations· in October, 1926, constructing three 18 feet con­
crete spans, bridging a wash at station 789. This bridge should ·be 
completed prior to December 31, 1926. The unbuilt portion ,of this 
section is 5.3 miles long. 

State Route 87 
Casa Grande~ Tucson Highway Pinal County. 

Casa Grande-Pima County Line Section 
Length · 38.5 Miles 

N. G. HILL, Resident Engineer 
In August, 1926 when the. Arizona Highway Department took over 

that section of the Casa Grande-Tucson Highway comprising 38.5 
miles from Casa Gra~de to the Pima County line, a brief description 
would sho_w the first 8.5 miles from. Casa Grande to Toltec to be a 
grader section long neglected and in some places so badly washed. as 
to be virtually impassable. 

The remaining 30 mil~s .showed an improyed highway which had 
been constructed by the Pinal County Highway Department. Grade 
and alignment showed to advantage and drainage had been well pro­
vided for. The poor features were •a narrow roadbed, 18 feet wide, and, 
numerous short abrupt fords. Maintenance had been neglected with 
a consequent sloughing o(the shoulders and rough riding surface. 

The Arizona Highway Department contemplates building the first 
8.5 miles and widening the remainder where necessary to bring the 
entire project to a standard 26-foot roadway. Selected surfacing. mate-
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rial will be used where the nature of the sub-grade shows this require­
ment. Maintenance • over the . entire section· will be carried on 
simultaneously with construction . 

. E,.RU:ppers, foreman, started construction on the section adjacent to 
Caca Grande o.n October 16, 1926 with ·state For~es. Four miles of 
grading had been completed .December 15, 1926; the work .being ac­
complished as much as possible with. a caterpillar tractor and 12-foot 
blade, thus economiz.ing .on the amount of fresno work .. 

Fou'.r Mile Post-Picacho Highway. 
_ Length 31.5 Miles 

Pinal County 
A. F.· E. 701 

F. A. BERG, Resident Engineer 
W. D. Moss, General.Foreman 

From Four-Mile Post, near- Sacatbn on· the Chandler-Casa Grande 
Highway to .Picacho on the Casa Grande Highway,· a distance. of 31.5 
·miles, a· cut-off has been .located which. will materially reduce the mile­
age between Phoenix and Tucson, besides servi1~g the towns of Cool­
idge and Randolph in the;Ca~a Grande Valley. 

Construction on this project started in Sep tern her, 1926 with state 
forces and had just gotteri well under way when the work had to be 
discontinued, november 15, 1926, on account of lack of funds. At the 

. time of closing down the grading was approximately 10 per cent com­
' plete. 

The major portion of this work was done with an elevating grader 
· with a. 10-ton caterpillar for motive power. Teams were used to finish 

to· a uniform grade 26 feet wide. 

DISTRICT NO. 3 

T. S. O'CoN~ELL, District Engineer 

.u. S. Route 180. 
Globe-Safford. Highway. 

Length 1 Mile Globe Streets 
H. H. BROWN, Resident Engineer 
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The Globe paving work was started in February 1926, and com­
pleted in May, 1926. The project is one mile . in length, extending 

·.• from the Court .House· to the County Hospital. It is paved .with 
Portland Cement Concrete, six. inches thick1 and 18 feet wide witll a 
crown of one and one-eighth inches in surface and sub-grade . 

. Expansion joints were placed perpendicular to. cente~line, every 40 
feet. Considerable care was used _in placing the joints to .make an 
absolute separation of each block of concrete from the block adjoining 
it; thereby giving .each blockthe entire thickness of joint in which to 
expand. Car,e was also exercised to get a 'smooth riding joint; a 
straight-edge being used on each joint before the concrete had received~ 
its initial set. 

Burlap was .used to hold the expansion joints down, and 24. gauge 
metal strips bent in the shape of a U were placed over the joints to 
aid in holding th~ joints straight .and rigid; a.lso ,to a·id in. getting a 
neatly finished joint,: After the final belting these strips were pulled 
up flush with the surface of the pavement a,nd a half inch edging tool 
used.· Then .the strips were carefully lifted off and placed on another 
joint ahead of the lay. · 

Due. to the steep hillsides it was necessary to warp the section in 
places ~o fit the existing curbs and intersecting streets. All manholes 
were raised or lowered to be flush with the finished pavement. 

The coarse aggregate for the pavement was obtained from the Clark 
Quarry east of Globe and the. sand was obtained from pihal Wash; 
south of Globe. A washer was .installed in the wash near the Standard· 
Oil Co. plant, and all sand was thoroughly washed before being hauled· 
into the stre.et. .The mixture used was: One part cement, two parts 
sand,· and three and a. half parts crushed rock. 

U. S. Route 180 
Globe~Solomonville • Highway 
Federal Aid.Project No. 63 · 

E. M. WHITWORTH, District Engineer 
This project was reported in previous report as co~pleted July 15, 
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1924. After that date state forces" under Oscar Lyons brought up .· 
, shoulders to· standai;d · 5 feet' width.·.· This work. was completed August 

' I ' < • - •.: • ; 

· 31, 192K 

U: s: Rmite 180 
Globe-Solomonville Highway 

:, .Federal Aid Project No. 67 

This p~oject from Safford ,to .a poinltwo riiiles east of Solomon ville, 
was described in· cl.etail in last report'. It is· a cement concrete road, 
Arizona Type, Standard 18-foot width, with 5-f6ot shoulders. On July 
1, 1924, 'the project was 11 per cent complete; and 100 per cent com-
plete . on April 4, 1925. · 

U; S. Route·l80 
Solomonville-pu~1c~11 ·· State Line High~ay. 

Length 8 Miles , :Federal Aid Project 88-A 
' ' ' ' 

Roy WHITE, Resident Engine~r 
This project connects Federal Aid .Projects No: 67 and FederalAid 

Project No. 77. :Work was s.tarted January lf; 1926, and project was 
completed June 15, .. 1926. The rnad wis designed as a two phase 

· project, the grading and drainage being let first. During construction 
it was found that most of the road would not need surfacing, hue 

:that on portions of the mesa ;that there lacked sufficient 'metal below 
, 1-4. inch, two inches of wash gravel was added to these portions. The 
results were very satisfactory. The project was about eigh.t miles long. 

: -, . ··. 

' · .U. S. Route 180 
Sofomonville7Duncan, St~t:e J;_,ine Highway 

Length 14.5 M,iles·. •. '. · ·. FederaL.\.id 7T'and Extension 
0. 'H; Sir'ANEY;Re,side'nt 'E1tgineer 

,·,Roy WHITE;,Resident Bngineef 
This is· a self surfaced project· approxi~ately H.6 miles m length, 
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built by state forces. It was partially described' in previous' report: ' 
Sections of the road showed an excess .of day,. so wash gravel 'wa.s 

. adde .. · This made a very satisfactory road .. · The project was· com~. 
pleted September 4, ,1925. John Webster was generalJoreman. 

U. S. Route 180 
Solomonville-Duncan State Line Highway 

Graham and Green.le~ Counties 
Length 12 Miles F. A: 88~B 

RoY WHITE, Resident Engineer 
A. 'F. RATtI, Resident Engineer 

' . . 
Borberland Construction Company, ·contractor·s, structures. This 

project of some 12 miles was .let. in two co~tracts. • The State took . 
grading and. the Borderland. Construction Company· the structures .. ' .. 
Work by state forces started June. 25, 1926 under 'General Foreman' 

· John Webster. Due to the lack of funds the work Was 'closed Decerri-
1:ier l, 1926. Three miles of road was constructed. 

The Borderland C.onstruction Company, .commenced work August 
17, 1926, and should be finished about February .1, 1927.: On comple­
tion of this .project the entire road between Mathews Wash a.nd ,Dun~ 
con. will have been brought to .Federal Aid. Standard. · ·· 

Extr~ Gang · · 
No State or Federal Route. Numb~r 

Mule Creek Highway 
J. R. VAN Hom\I, Resid;nt Engine~r 

The Clifton-Mule Creek Section begins at a point 10 miles ·eastiof 
Clifton on the Duncan Road and. extends 17.5 ~il~s: to. the Ne,~· 

·· Mexico' line. The original construction left this road without suitabi~ 
drainage and with narrow dangerous curves. In November; 1925, an' 
agreement was made :,,yith. the Board of Supervisors of Greenlee coun-

.' I, , 

i 
'1 
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ty whereby the highway department would provide necessary drainage 
and widen the dangerous curves, and on the. completion of .this work 

. Gr~enlee county, would .take over the ma.intenance. · ·. 

This work was begun November 15,.1925, and .. completed February 
15, 1926. The work was done by extra gang with John Webster as 
foreman. Greenlee County took over the maintenance of thi9 road 
on February 15, 1926. · 

· State Route . 88 
Apache Trail Highway 
· Willow Creek Bridge 

M.· H. HASLER, General Foreman 
, l ,', , • ! • F ' ' 

In October, 1924 stat~ forces st~rted construction of a steel bridge 
over Willow .Creek. The bridge was completed February 28, 1925. 
The structure as designed by the bridge department is satisfactory for 
a co11cre.te floor, .bui: owing to the lack of funds and the speed with 
which it was necessary to complete the bridge to care. for traffi~ · 
<iround the New Lake, a timber floor was placed.' The steel was al­
,nost entirely erected° and the floor laid under he~vy traffic which was 
necedsary on account of the lower. r,oad being flooded. 

State Route 88 
Apache. Trail Highway· 

Fish Creek-Roosevelt Section-· Non-Federal Aid 
0. H. SWAN~Y,'ResidentEngineer 

·. Hucm McKAY, Gen_eralForeman 
, · ~fhe c0nstniction of the Horse Mesa <lain on the Salt River in Mari­

cop~ County, at a distance of about 20 miles below the Roosevelt dam 
·and.subsequently ,the forming of ~ reservoir. which will rise within ·a 
few feet of. the Roosevelt power house floor at maximum ·filling of. 
the reservoir, necessitated the relocation .and construction of a portion 
of the Apache Trail. 

',) 
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'The construction of this ne~, lirkin .the Apa,che Trail, started by, 
state Forces in Febrn'ary; ,1925, was carried toward completion until 
.:he curtaiiment of state. highway construction in November, J 926'. The 
construction was then temporarily abandoned on . account of l!lck 0i. 
funds. ' · ·• · 

The new constructi~n deviates from the old road at ,a point about 
nine miles below Roosevelt. dam a.nd seeks higher ground, windin.i 
along the steep slopes adjac~nt to Salt River.· A junction is made with 
the old. road at about one mile below the .Roosevelt dam. . . . .. , · : · 

The n~w 'ro,ad is of a minimum width ~f ls f~et, and in ord~~ to 
save on construction costs a, maximum' grade of eight per cent tow;~d 
Roosevelt and 10 per. cent from. that direction waS adapted in the 
location of. the new road: · · · 

The greater part of the project is self surfacing and ~f, exccllen.t 
material. The minor structures arc corrugated metal pipe with' dry 
masonry ·headwalls, built of local r~ck. There ar6 two ,bridges; one a 
smaH tw~ span wooden deck structure and the either.' a two arch 
spandrel filled concrete structure 110 feet in length. , The latter spans 
Pine Creek. 1 

• . · •. · · • 

Where the ~ew highway joins the old rnad at the nor~h· end of the 
project it was necessary to keep traffic under control. This w.0 s 
caused by the proximity of. the two mads for about two miles. It 
was not possible to 'build a detour road because of the rugged nature 
of ,the country. , · , . 

When completed this p~rtic:m of the Apache Trail, aside from beinl! 
necessitated by the formation of the Horse Mesa reservoir, will add 
greatly to the scenic value of the drive and will.be a vast improvement. 
over the one way road that .winds its course along the upper eight .. 
miles of Salt River below Roosevelt dam. · 

State Route 88 
. Apache Trail Highway · 

Globe-1,loosevelt Section-Non:Federal Aid 
HUGH McKAY, General Foreman 

Widening of this road was reported· in the last· report to Novemb~r 
30, 1924. Work was stopped in January, 1925. · 

I 
'I 
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DISTRICT 'NO. 4, 

.E. M. WHITWORTH, 'District Engineer 
~ . . "' ' ' . . ' ' . ; "·,' ' 

,: < -.'.t ' . ,' 

State R~ute .,81. 
· .. Douglas-Saffo;d Highw~y· 

' . . ' . . 
Cochise County 

·:' . 

· · · , Length 15 ·Mjies 

w. R~ STEVENS, Resident Engineer 
ms project was constructed. by State forces. Work began 
March· 23, 1926,, and ended Aligu.st 15, 1926. ·· The project 
b~gi11s at a point two miles ~est ~f Douglas on the Doug­
las-B.is.bee highway, .extends in a northerly direction' 15 

rniles, connecting with .the previously constructed section from McNeil 
to. Pearce; and. passes throu'gh Sulphur Springs Valley, which, prior to 
this constr~ction, was practically impassable in wet weather. Approx-' 
imately 90 per cen?of this .construction was .done with a .caterpillar 
and grader; None of this work was surfaced in the original construc­
tion; Obser;ing · conditions after rains on this project, .extra gang 
force ~as pl~ced on the section to surface objectionable portions. . ) . . . 
This. surfacing will .be completed by January. During the recent un-
precedented rains traffic traveled this section· without diffic'ulty. 

· State Route 81 .. 
' 

Douglas-Safford Highway •. Cochise County 
Length' 5.5 Miles 

W, .R. STEVENS, Resident Engineer 
.. · This work was done• by State forces. Work star~ed January 30, 
· 1926, and ended March 23, 1926. The project ·begins at the Graham 
County line and extends south 5.5 miles, where it connects with the 
Willcox-Bowie highway eight 'miles west of Bowie, The major part 

,. 
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of the work was done with. caterpillar and graderi satisfactory sur­
facing material was encountered th~oughout the projdct. The · road' 
passes through a rolling country with. shallow washes and the· drain­
age is weff cared for.\. This construction el'iininated a very objectio!1-.·. 
able piece of ro_ad and 'makes possible uninterrupted traffic at all 

.· times, which previously was not the ca~e. . . . . ·. . . . ' ' ' , ' ' 

u: S. Route 80. 
· Douglas-Rodeo Highway . Cochise Countv 

. . . . Length 2.6 Miles . . . . . . ' . . . 
W: 'it. STEVENS, Resident Engineer 

This work was done by State forces and .was ,.an irri.proveme~t ~f 
Maintenance Section .466. It consists of grade raise and surfacing 
a total ~ileage of .2.6 iniles. Sa!d work was neeqed due to the over-­
flow of roadway: 

',' ,, 

U.S. Route 80 
Tombstone-Bisbee Highway . Cochise County· .. 
Length 2.1 Miles· . , Federal Aid Project No. 79-B 

0. H. SWANEY, ResidentEngineer ,,, . 
This project commences 1.6. miles out of Tombstone, in the _direction 

of Bisbee. 'It joins onto· the end of Federal Aid Project No:' 79A 
and extends' 2.:t miles 't~ the foot of the Divide. C~nstruction· w~s 
started in, May, 1925, by Rogers Bros.,' ~nd c~mpleted in August, 

. 1925'. ' ·. • . . . . , . . . •. . .. 

The road. is a standard 24-foot roadway, following ·very cl~sely 
/ . . . ·. . . . .. . . . . . ' . . 

the• .location of the old road, except that. its curves are less sharp 
and its maximum grade is 6 per cent. All pipe culverts were length-· 
ened from 22 feet to 26 feet, and headwalls added to retain the fill .. 

U. S .. Route 80 
Tombstone-Bisbee Highway Cochise County . 
Length 10 Miles Non-Federal Aid Project 
0. H; SWANEY AND H. H. BROWN, Resident Engineer.~ 

' ' ' ,, ' ' 

This project was paved .in .1922 and 1923 ._\Vith .2~inch asphaltic 
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concrete,' No flush coat was applied at that time. Subsequently 
failures· occurred at several places, in the pavement: 

I~ July, 192s, the Phoenix-Tempe Stone Co, started work .applying 
the. flush coat and, squegee. This work was "suspended about the 
first of August while the contractor's forces started laying pavement 
on Federal Aid Project No. 79A, and was' resumed on completion of 
this project in January, 1926. Work was also started at this .time 
repairing the failures in the old' pavement. 

In repairing these failures, an asphaltic concrete mixture was used. 
The sizes of aggregate and proportions in the mixture were adjusted 
to suit the particular places to be patched. In some instances the 

Amado 111-idge 

broken pavement was removed and the old subgrade dug out and 
replaced with selected material and tamped in. This built up sub­
grade was covered with new paving mixture. In other places where 
the old pavement .was not broken but settled due to grade failure, 
it was left in plac~, thoroughly cleaned and sprinkled with hot asphalt. 
Then the hot mixture was immediately spread and raked to the grade 
of the adjacent pavement,· and rolled with a ten-ton roller. As soon 
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as the patch was well compacted the flush coat of liquid a~phalt and 
hot squegee was applied. a~d rolled. · 

A total of. 80 tons of mixture wa~ used on the. pat~h work, ata 
cost· of $6 per ton, making a total of $480. There were 105,945 
square yards of flush coat•on the project, costing .18 cents per square 

> yard, making a total of $19,070 .for the cost of the flush coat. 

U. S. Rout~ 80 
Tombstone-Bisbee Highway . Cochise County. 
Length 6 Miles. Federal :Aid Project No. 79-A 
0. I-L SWANEY "AND H; H. BROWN, Resident Engineers 

This project b~gins. ten miles out of Tombstone and extends a 
distance of six' miles towards, .Bisbee. Construction was started bv 
the r.,hoenix-T~mpe Stone Co. in June, 1925, and completed in Jan~.:: 
ary, 1926. This section was constructed of one course asphaltic 
concrete, 16 .feet wide, with 4-foot 'shoulders: The ·thickness. of the 
pavement varied, wit.h a minimum of three inches and a crown of 
one inch. 

This is. the first project under this specification to receive partici-­
pation of the Bureau of Public Roads. This road,. to d;te, has 
received o~e year. of decidedly heavy traffic and shows. no evidence. 
of .failure, and the judgment of. both bureau and State. has been 
justified by the adoption of. this lower cost type of pavement.·· 

The old. grade was usel ;s a foundation; without 'being disturbed, 
except to fill the. depressions wi.th selected materials. These . places. 
were th~n rolled before pavement was laid over them .. 

All drainage pipes were lengthened from 22 . feet to 26 feet· and 
headwalls added. During the summer rains of 1.925 water. overflowed 
the road in sev~ral ·places. To remedy this, .two double 6x3-foot 
box .culverts · were installed, . in addition .to the original drnin.age 
structures. 

The win.g walls of all the existing bridges were raised ~to retain the 
fill of the increased width of roadway. To insure a proper· b0nd 
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between the .new .concrete. and the old, three-quarter inch round• steel 
was • dowelled into the old wall, and then the new wall. poured 

· · ;round it. · 
' ,( : ' \ , 

_ The paving of this section 'eliminated the roughest stretch of road 
between Tombstone and Bisbee, and has also. very niat_erially reduced 
the ~~intenance cost- of this. section of highway .. 

.State: Route 83 
.• ',' •,, r' 

Vail-Sonoita.Highway ; 
· .. · · Length 7._5'.Miles 

Pima. County 

RoY WHITE ANDS. W. WATKINS, Resident Engineers 
. ' 

This project was consfructed with State forces, 'and exterids in .a 
. southerly direction from the end of a previously coristr.ucted 17-mile 
section to the Pima-Santa Cruz County line. Work started Novem::. • 
ber,: 1925, and was completed May, 1926. The section is built to 
Sta_te standards as regards structures,. and should the system _become 
sufficiently important to justify the. impwvement, the constrnction . 

.. would permit of a 24:foot roadway. All drainage on the project was 
either .. bridged or provided for by culverts, with the exception . of 
Gardner Wash Canyon, at· which point a dip was installed. · These 

· struc
1
tures involved . a yardage of i Class "A" concrete of, 622.7; of 

Class "B," 56.2. · 

· This highway passes. th~ough one of the inost scenic s~ctioiis in the 
. southern part of Arizona; rolling hills ·well covered with grass; and 

ranges heavily ~tocked _with cattle. ·./The country's adaptability to 
grazing of cattle develops a condition on this section that is seldom 
found ori State systems, for nine cattle guards are in stalled in this· 
short mileage. · 

. The con~truction of thi_s r,oad makes possible the development of 
mining claims in the Greaterville. district. It is becoming, in addition 
to a valuable road from a busi.ness standpoint, a popular route for 
motorists on week-ends ·making loop trips to Sonoita-Nogales-Tucson. 

' Should one _consult the traffic census of this project, which is devel­
oped monthly, he would be favorably impressed with the practica-
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biiity .of this construction> The roid pas~es throµgh what is, in the 
main, natural road material." Th~~e sections that were ·found;. during 
the period of construction; to be. heavy. in .clay were graveled -oy 'main: . 
tenance force. · · 

\,I'. 

As a result of the October ,flood in the. San Pedro River, and the· 
loss of the St. David bridg~ :on the 'main ~east a'.nd west highway sys­
tem, all through traffic was. detoured over this section' with no d.elay' 
to the necessarily revised . time schedule of the stage Jines." ,'-. . ' 

· State Rohte 83 . . . . 
Vail:Sonoita J-Iig4way · Santa: Cruz· County , 

. Length 4 Miles . · 

' w .. ti. Moss, Gene;al Foreman' 
·· This imprcivement begins ~t' the Pima. Co~nty · line, . extending 

southerly to Sonoita, the improvement being ·made' by 'the. same force, 
and at· the same tin1e that _A. F. E .. 644 'was constructed.-· As but 

· $1,000 _was available for the improvement. of this section, the old road­
way was f6llo1Ned, same being improved by'shaping with a caterpillar 
and blade. Where dr,ainage crossed the Rroject, dips. were installed, 
planks being used as headers.. . 

' 
AMADO BRIDGE 

" ' 

. GEo. L. · BURNS, Resident. E~gineer 

A non-Federal Aid Project 
mile fro mthe Nogales-Tucson 
of Amado. 

' . 

across the Santa Cruz River orie~half 
,\, 

Highway and adjacent to the Station 

The project consisted of a. seven span bridge 134 feet in length.' 
Piers arid abutments a,re of concrete, completed with a wooden deck. 
500 feet'of bank protection was added. · 

' . 
. . The contract was let on Sept. . 11th, .1925 to. Lown & Woods of: 
~ogales. Construction was started on October 12th, 1925, and ~om~. 
pleted ·January 20th, 1926. · · 
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U:S. Route 80. 

Tucson-Nogales Highway ~ima County 
Length 13.7 Miles · Feder~LAid Project No. 86-A 

:F,~ J. BEEGHLY, Resident Engineer ·. 

. This project begins at the south limits of Federal Aid Project· 
No. 29. Actual .worl~ was started May 26, 1925, by the Downer & 
Fredell. Contracting Co., and completed March l, 1926. Section "A" 
was a new ·location, paralleling the Nogales branch 0£ the Southern 
Pa8ific railroad, and· thus eliminate,d two ,old. grade crossings.·. and 
shortened the route.. The contract included the, grading of a. 24-foot 
roadway, construction of reinfo~ced concrete bridges and C. M. P. 
culverts with concrete headwalls, and the placing of a six-inch selected · 
gravel surfacing c~urse fo~ the entire length ,of 13.7 miles. 

Early in. the progress· of . the. construction, .it was : discovered that 
nearly five• i:niles of. this line. was subject to overflows of the Santa 
Cruz River. · This was, remedied by raising the· grade . line of the· 
affected areas 'to·. such: height as would insure · the protection of the 
roadway from flood ·waters . 

. All of the waterways of th~ project were. bridged, thereby eliminat-' 
ing about 30 fords of the old line: The result has been of utmost 
convenience to motorists,. as formerly traffic had been delayed fre­
quently for hours at a time, because of high water in the fords. 

A newer type of surfacing, composed of stone of a maximum size 
of one inch, 'and bound with 30 to ·35 per cent of caliche, sand and 
clay, .was used throughout. 

· Pit material. was made ready for use with a Cedar Rapids portable 
crushing and screening plant. An effort was made at all .times, by 
careful selection and mixing of material in the pits and by regulating 
the spread of· the jaws of the c'rusher, to secure a mix of the greatest 
maximum density. At times when it., was impossible to sct:ure pit 
material which did not carry an excess of stone, ·a man was placed 
by the trap conveyor to remove the larger boulders before they en­
tered the crusher; A great deal of difficulty was encountered · in 
placing the material' to prevent a segregation of the large: · stone, 
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Material was being hauled over the new_ surfacing in four-ton trucks, 
and thus to secure a. true, section as _it compacted, it was necessary 
to keep up constant maintenance. This brought about a sifting action 
which dropped the fine material and caused the larger stone to float · 
to the surface. ' · 

It was fmmd that some segregation was· being brought about in 
the storage bin, as the ma_terial w:is dropped from a belt conveyor; 
resulting in the deposit of. the fine material in the center of the 
trucks, and the coa'rser material at the edges. As hand spreading, was 
being employed, the coarser surfacing was selected from the._piles 
deposited by the trucks .arid placed on ,the subgra~e at ,a depth of·. 
about five inches, and_ then covered with slightly more than one· inch 
oLfines or binder material.. Subsequent traffic .and maintenance ·then 
brought about a very good mixture. This is not considered the best 
practice of preventing segregation of the va-ri?t\s sizes of II;aterials, . 
but in. this one particular instance very good, results "':e,re obtained. 

/ 

.State Ro~te 81 

Douglas~Safford Highway Cochis~ CountY 
Moffat Wash Bridge, Sfa .. 1000 

FLOYD J. BEEGHLY, Resident Engineer 
' •/ ~ '. > I • , I ' 

M. E. TAYLOR, Extra _Gang Forema_n 

Work started
1

April 28, 1926, by State extra gang'force, and com-.· 
pleted June 3, 1926. The work consisted of 50 cubic yards of- Class B . 
and 90. cubic yards of Class_ A reinforced concrete throughout, 200 
cubic yards excavation and the pending and placing of 16;000 pounds 
of reinforcing steel. The bridge is of the_ four girder type, with two 
30-foot decks supported by two 15..:foot abutments with wi~1g.:.walls;. 
and.·one 15-foot pier... . . 

Moff at's _Wash is one_ of. the few well defined channels across the 
Sulphur Springs Valley, and has for many years been a great bin-. 
drance to traffic during the rainy season of the year.· 
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DIS'lRICT NO .. 5 

w~ R. HUTCHINS, District Engineer 

N. October, 1925, Distric~ N;, 1 ha;ing grown too large for 
economical supervision was· divided, and. District No. 5 was 
created. . · 

District No. 5 ,starts at the west' city limits of Flagstaff, then east 
to the Arizona-New. Mexico state line ·at Lupton on the Ho.lbrook­
Gallup route, and from Holbrook 4o the Arizona-New Mexico state 
line via Springer~ille. 

Both of these highways have for years :been known as. the "Old 
TrailsHighway," btitunder the new Federal routing system'the high­
way fro,m Flagstaff via Winslo~ and )fol brook to Lupton is . now 

. known .as Federal .Route No. 66, and, the highway from Holbrook to. 
the Arizona.,.New Mexico state line via .Springerville as Federal Route 
No.JO, both routes being on the seven per tent systm of F~deral Aid 
roads. ·· . · · 

The organization in District No; 5 is the same as in. District No. 1. 

Shops and Yard 
Immediately upon taking over.· District ·No. 5 it was realized th/lt 

-.for an. economical operation of the di.strict it would be necessary to 
establish, a: central distributing point, · as . well as a .centralization of 
major repairs to equipment and housing facilities for supplies, mate­
rials •~nd ,extra equipment. The town of Holbro'ok; .in Navajo Coun­
ty;,was chosen for this purpose, as it was not only in .the center·of the 
,district but. was a nat{1ral distributing. pomt for. the· present ac.t1v1t1es 
of i:he ,district, and also for 'an enlargement of the presentc activities 
of the district. . . . . 

The site for the location of shops and yard was chose'n for\ its 
natural conveniences and freedom from floods. This site comprises 
ninety-six one-hundredths of an acre adjacent to the city .hall of 
Holbrook and at .the junction of the Apache railroad with . the Santa 
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' . ,. · .. , I . .. . . .. 

Fe. It is owned by the town of Holbrook; ·A ninety-nine year leasl! 
was procured upon this prgI?~rty for the sum of $2,500. 

'A burgla·r-proof f~nce eigh~ foet high,. of the cyclone type, '.was' 
· erected ·around the entire plot; with a main entrance for vehicles and 

a small gate adjacent to the' office for the entrance of pedestrians. This 
fence is identical. with the fence enclosing the rriain shop and yards in 

.·Phoenix. · 

A building 92x82 feet.was erected in. the northeast part of the yard, 
housing the office, store-room, watchman's room, oil. room and shop, 

· as well as storage facilities for, a large number of vehic.les. 

The building was erected at '.i cost of less than $8,000, being built 
of native. sandstone, allowmg a wall of 18 inches; Sixteen feet on 
eithe~·. side of this building is taken up by stalls. for car storage, to­
gether with: the office, store room, watchman's room, lavatory and oil 
room, leaving the centraf part of 92x50 feet clear of all obstruction, 
with two 12x13 feet sliding doors at each· end of the building and 
smaller doors into the office and 'other parts of the .. building from the 
inside, for convenience. · One-third of the entire floor .. space is covered 
with a six-inch concrete 'floor; th.e balance by six inches . of selected 

.. gravel material. Four working pits were placed .in 'the cqncrete £loo~; 
these pit~ are concreted throughout. ,. · ' 

The only unusual feature of the construction of the warehouse is 
, the roofing of the 92x50 insi.de space. This was covered by ,~hat is · 

known as the· Lamella .type of' roof and allowed the, department to 
cover this space without the· use of trusses or supporting posts. This. 
type of roof is made up of 1-inch by 8-inch by 9.:f~ot boards, called 
"Lamellas," bolted together an.cl a patented washer used .to prevent 
slipping. The roof takes the form of an arch segment and is. guar­
anteed ,for a total load·. of 102 pounds per square foot. :.This was 
covered by one-:-inch shiplap and· a, vulcanite type of roofing over the 

· shiplap, with six 3x6-foot skylights for ample lighting~ 
' • I 

The machinery and equipment for economical shop' operation has 
been requisitioned; and after' this machinery is set up, all necessary 
work can be done. at the Holbrook shop. The other parts of the build_­
ing are fully equipped. 
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The shop and supply department of th.,e district, headquarters are 
ru~ as a branch of ,the Phoenix pl~nt, using' forms, as sent out by th~ 
fhoenix office. Quick service is the motto of the shop force ... 

'T~e 'dis~rict has standardiz~d on F w D 't/~cks for alt ~1eavy truclc 
\Vork, .and the shop keeps ~ complete engine assembled· in the· ,shop, 
so. thai: if a truck -is brought in .with a b~dly. damaged. engine the . 
transfer is made and the truck put back in c~ndition with very little 
delay. An. extra• truck is kept on hand, and if a. truck is brought in 
badly damaged the extra truck is used until the damaged truck is re-· 
paired.' A mi~or break-down in the field is telephoned or telegraphed· 
to i:he shop and a mechanic 'is dispatched to. the site of the break-· 
down in a Ford car kept for that purpose at the sh~p. 

The shop.is now partly heated by small stoves, but it.is recommend­
ed that steam heat be: installed as soon as· finances are ·available; as 
the temper_ature is frequently helm~ zero. 

U.S. Route 66· 
' ' . . 

Winslow~E'lagstaff· Highway 
Length· 12.18 Miles 

C6conino County 

F. A.. No. 81 
D. L. BUNDY AND 0. H. SWANEY, Resident Engineers 
,Contracts were let to Whiting. Bros. and Tanner &. Turley of. St. 

Johns; Arizona, on August 3, 1926, for the construction of Federal 
Aid· Project 81, extending .from the east boundary•. of the Coconino 

· Forest (just west of Canyon Padre) to'Canyon Diablo. As this is 
what is known· a~ a t~o:st~ge · ptoject, 'this .contract only included 
the grading ,to sub-grade proper, inclusive of the necessary retaining 
walls and drainage, and 'the necessary guard' fence : protection, the 
building of the lower wall on all fords, and the 'construction of a. 
tw6-span, slab type of concrete bridge 33.5 feet long. The location 

·· of this road was made to· fit·a· 147'.8-foot concrete arch bridge in 
place at Cai1yon Padre, and a .146:-foot. concrete· arch bridge in place 

. at Canyon Diablo: · · ., · · · 

. This contract was to be completed in December, 1926, but owing 
to bad weather will not be completed before February, 1927. 
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U. S. Route 66 

Flagstaff-Winslow Highway 
Length 19.95 Miles 

Coconino County 
F. A. No .. 74 

, D. L. BUNDY, Resident Engineer 
This project/ extends fr~m Canyon Diablo to the Coconino-Navajo 

County line, 27 miles west of Winslow. · ·. 
- \ •' 

.... Th~ work of grading and constructing all drainage structures was 
done by sta.te forces, starting construction on August 20, 1924, and 
completing the entire job in its entirety June 20; 1925. A lower 

I 

On Federal Aid Project No. 78-A 

wall was constructed on the lower side of all fords, ,~hich. made pro~ 
vision for paving these fords with a six-inch concrete slab at some 
later date .. ' . ·. . .. . . , . ' 

A 64-foot two.:span reinforced concrete bridge was constructed near 
the center of the pro]ect. Also a grade crossing with the Santa Fe 
railroad was eliminated by reinforcing the abutments of a railroad 
bridge already in place and paving and draining the floor by· a ditch 
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carrying the water away' on the lower side. Although the railroad 
structure only allowed a width of 17 feet 9 inches, dear vision is 
obtained ori approaching this structure from either directitin. 

Before this project was closed a contract was let to T~nner & · 
Turley for the surfacing of 3 .. 28 miles west from the Coconino County 
line. Work was started July 25, 1925, and completed August 19, 
1925, a local surfacing being used by running all material through 
a revolving screen, with a maximum size of 1¾.-inch circular openings. 
This leaves a balance of 16.67 miles upon .this project to be sur_faced 
or paved with the paving of all fords. 

U. S. Route 66 
Flags~aff-Winslow Highway 
Length. 2. 72 Miles 

Navajo County 
F. A. No. 22 

0. L. BUNDY, Resident Engineer 
' federal Aid Project No. 22 exte~ds from the Coconino-Navajo 
Courity·i line to the west city limits. of :win.slow; .. This project was 
constructed in. two stages, .the first inchided grading and aU drainage 
structures,· all of which were fords .or sinaH 'structures. Contractors 
Tanner & Turley .began work on this July 28, 1924,.anci completed 
i.t September 18, J 924. · · · · 
,,_ ', ., ' ' ' 

; A contract for a six;inch •·surfacing,,. using the same. type that was 
11Sed upon the previous project, wa8 .let to Rogers·,& Larson, who 
~tarted work Octobe~ 24, 1924, and completed it ~n January 13, 
1925. . . 

U. S .. Route' 66 

Winslow-Holbrook Highway 
Length 0.45 Miles 

Navajo County 
F. A. No. 40 Reopened 

D. L. BUNDY, Resident Engineer 
Federal Aid Project No. 40, extending from Winslow to Holbrook, 

was constructed prior to 1924, but .the large drainage structures were 
not built at this time. 
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A flood destroyed the old w~oden structure at St. Joseph City 
' during 1924, and two contracts were let to replace this structure, one 
to Tanner & Turley for the construction of the approach fills and· 
the other to L. C. Lashmet for the building' of the structure. Tanner . 
& Turley began work September 20, 1924, and completed the. con­
tract on April 28, 1925. This co.ntract included the surfacing of these 
fills with .six inches .of selected surfacing material. · 

Th~ contract let to L. C. Lashmet for the construction of the 
structure provided for a three-span, reinforced concrete piling girder 
type of bridge, 105 feet long. Mr. Lashmet began work upon this 
structure October 24, 1924, and completed· same on April 18, 1925. 
This structme filled a very bad gap on this U. S. Route No. 66. 

U. S. Route 66 
Winslo~-Holbro~k Highway Navajo County 
Length 0.47 Miles F. A. No.40, Second Reopening 

. 0. L. BUNDY, 'Resident Engineer 
During 1925 floods destroyed the old wooden structure upon 

· Federal Aid Project No. 40 at Manilla over Manilla wash, and the 
old wooden structure over Tanner wash near Holbrook was in very 
bad shape, together with two unpaved fords near Winslow, which 
on accou~t of lack of drainage and· being too low stood full of water 
after each rain. ·· 

· Federal Aid Project No. 40 was reopened for the· second time for 
i:he construction of the above structures and a contrac~ was let to 
G. W. McMillan of El Paso for the four structures,· inclusive of the 
approach fills and surfacing; Mr. McMillan started work upon these • · 
structures May 17, 1926, and completed it on November 6, 1926. 

The Tanner wash structures consisted of a 76-foot two-span girder 
type of reinforced concrete bridge, with the necessary approach fills 
surfaced with six inches of selected surfacing material. 

The Manilla Wash structure consisted of a 76-foot two-span girder 
type of reinforced concrete bridge, with the necessary approach· fills 
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surfaced with six inches of. selected surfacing material, a '.part 
approach fill was rip-,rapped with the standard rip-rap. : 

TheJocation ()fthe Manilla Wash bridge" was subject to w'ash' dur.-' 
ing ,high vvater, and. it \va,s: ·~:ecessary,. to constr,uct Jnder. this. saind 
coritra:ct a rail brush type of jetty, i()O li~e~I .feet near 'the 'bridge', 
and , 120 liheal feet .. farther' up . stream. 'This jetty, was 'constrncted 
by driving 30-foot, 56~pound rails' eight 

I 

feet' apart, leaving eight feet 
above. the .ground line .. , A space of Jive feet' was left between these 
lines. of. rails, which was ,filled with .brush : and rock after hog wire 
had been: placed on th'e rails enclosing this space, and .after the rails 
had been interlaced with ¾-in~h cable .. 

The tw~ f~rd~; near 1Wi~~low......:..o~e• 270 feet long· and: the other 
220 feet long-"-were raised and· paved with a six-inch concrete pave­
ment. 

Th~ entire. length of Federal Aid . Project ,No'. 4,0 :was surfaced 
uncle~ · the '~id specifications, which·· a:llb~Jd ; a rrthxi~uci . of 'two; a11d 
a half .. inch :rock· in the surfacing, .which' necessarily ;makes the, ~aini 
tenance of Federal Aid Project No. 40 a r_ather difficult task. It is 
recommended th1t. t,he'e~tire len~th of· ths project sh~uld be resur­
faced to· put this projct in: first-class shape as to riding qualities. 

U. S. Route 70 
I 

Holbrook-St. Johns Highway 

Length 8.83 Miles · 
·.,;: 

Apache County 

F.\A;Noj78}A. 

, D. L. BUNDY:, .Resident Engineer,. 

This project exten'ds frorr: tl;e r, tow~ of Con~lid' t~warct~· St. Johns' 
for a: distance. 'of. s:s3 'miles·, . and waJ cont~~~ted: to· ITd~ll_:Udall­
Tariner-T~rley & ,Hamlin, who commenced work on October 1, -1925, 
and completed same ·on July 27, 1926. ,: 

This contract included grading,, surfacing and' ~onstructio~ of all 
drainage structures. The largest of these . .was ,;a '10x12 rei·nforcecl 
concrete box, 43 feet .long,: and a 23-foot reinforced. concrpte bridge., 
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These projects were/ made to ·:fit· 'an old 32-foot reinforced concrete 
bridge iri · place near the town of Concho. \ 

Local surfacing; of ex~ellertt quality -~as p:~~~red fiom two. pits 
along the prof ect and run through a revolving screen with 1 %-inch. 
circular openings, none being crushed. All of the project was sur­
faced six. inches ·with the exception of about two and one-half miles, · 
which was surfaced to three inches on account of an excellent sub­
grade. All fords upon this project were paved with six-inch concrete . 
paving. 

The entire project is well protected with the standard wire guard 
fence, placed on 6 by 6 inch posts, spaced eight feet apart, with all 
of the structure above ground painted white. The contract called 
for painting that part of these posts in tlie ground with creosote, but 
owing to lack of p~net~ation procured by this method, a supplemental 
agreement was made ·calling for boiling these posts in half creosote 
for a period of two hours, which produced a penetration of between 
one-si_xteenth and one-eighth inch, and penetrating the seasoning 
cracks, thus increasing the life of the posts at_ least double. . . ' 

U. S. Route 70 

St. J ohos-Springerville High"'.ay 

Length 9.7 Miles 

Apache County 

F. A. No. 68-B 

J. R. SHEPHERD, -Resident Engineer 
Federal Aid. Project No. 68B extends from the east end of Federal 

Aid Project No. 68A into the town of Springerville, and was con­
tracted to Udall & Udall, who started work March 5, 1925, and com­
pleted the project October 31, 19_25. The contract called for grading, 
surf acing and the construction of _all drainage structures. 

The only large drainage structure upon this project was a two-span 
reinforced. concrete bridge across the Llittle ·Colorado River near 
Springerville. ~ 

The surfacing is a six-inch surfacing compacted in place. About 
half the project is surfaced with a gravel procured near Springerville, 
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aU of which was run 'through a revolving .screen with, l¾-inch circular 
openings; the other._ half was surfaced -.with a yellow cind~r treated 
the same as the gravel before placing 1Jpon the ~oa:d. · 

:- , 
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MAINTENANCE 

AINTENANCE of highways is a very greatly debated sub~ 
ject. The word "maintenance" within itself has never been 
accurately defined; It may mean considerable work or it 
may.• mean very little, 

Maintenance as applied by this Department stands for maintaining 
the best riding surface that is. practicable to maintenance with the 

, materials and class of construction of the highways. Primary atten­
tion has been given maintenance by this· Department, and which has 
resulted in wide spread comments. upon the Highways of .Arizona, and 
whi~h has given them the reputation for being, th~ best roads of their · 
kind in the country. ' 

P~actically · every ~ondition exists within the confines of the State 
ranging from snow-capped · forested mountain·. summits to the arid 
deserts of the southern part of the State; from sections of the "State 
where snow· removal is a part of. the. maintenance to sections of the 
State .where snow is never. known. It is. believed that every known, 
material that is found in the United States is encountered in the high­
ways in the territory traversed by them in Arizona. 

This condition means that a standard method of maintenanct' for 
the entire State cannot beused, bGt that practically every section; and 
in. some cases every few miles, different methods , must be resorted to, 
in order to properly and economically maintain the highways. Uni-· 
form methods and standardization may be resorted. to tO' a· certain 
extent but it cannot be used as a standard. in the actu;l workings of , 
the variou9 sections of the highways. · 

Maintenance is a.feature of highway work that was given very little 
attention some years ago in the construction of the highways, which 
resGlted in a great deal of work havi11g . to be done as maintenance 
which really should have be.en done u~der. construction. Therefoie, in . 
the construction of the highw~ys in the present day, maintenance is 
considered from the very start of the location of a road. . . 
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Some of the highways of the State are today carrying a greater flbw 
of traffic than the material which; constitutes the sections of the high-

. ways will withstand'. These s.ections are exsiting today n~t by the 
strength of .the su'rfacing material but by the gerat eforts. and careful 
application of maintenance by the District Engineers and their main­
tenance crews. A great deal of assistance· is being rendered :mainte~ 
nance by the. laboratory. that is maintained by. the Depa~tment; .and 

· which is saving the. State a good deal _of money and will save them Ca 
great deal more in the future by virtue of the laboratory and its ap­
plication to maintenance materials. 

' "· ' . ' ' ' ' ', ; " 

In addition to the traffic, weather plays a great :part in m~intenance ' 
and necessity for. maintenance. Much• of the material that must _be 

· used in this State for highway surfacing is largely dependent upon 
moisture or rains for its stability. Winds are also very. detrimental 
and cause . a very rapid; loss of. the surfacing as the material is 
ground up and loosened by traffic and the winds sweep it away and 
in, some _sections of the State, wher.e _winds are frequent, we find t_his 
a very hard thing to combat with maintenance. 

', ' ' ,, ' ' , 

, Maintenance in .the future is. something. that is going to require a 
great deal• of carefuLattention and study due to the low wear resist­
_ance of much of our· local material and ·the· financial inability d pave 

.. many sections· upon •which the surfacing materials are _inadequate to 
withstand the wear of .the present traffic, . and will naturally very 
rapidly disintegrate und.er the future increased traffic. h seems al- · 
111ost impo~sible to hold some sections of th~ ro1ds· urider p~esent c·on-

. ditions, and fr~~ all calculations they· should be total 'wtecks now, bu·t 
due to the continual and intelligent application of m~intenance,' the~e 
sections are existing from day t~ day: · They cannot hold out· in~ 
definitely and should be paved as early as ,financially possible. 
\· ·" ' ' . ' ' ' ' 

Maintenance has become one of the Jarge expenditures of the De­
partment and many maint<r'.1-ance camps are necessary. , As the, De­
partmenthas ih the past been continually short of funds, the~e camps 
ar~)n , evcrr 

0

Se~s~ ,of the ~ord ·-~~mps." They ar~ sore ipNs '~long 
the' highways ai:id greatly .. affect the .rri.orale. of the ~ainterrnnce crews. 
Evry effort should be nude financially to per~r_rnp.enflY_ locate. these 
camps 'upon State:..owned .land,. and inexp'ensive, 'adequate quarters 

/ .' .',' ',, • " ( I ' ' ' ' ' • • 
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· providede by the State for the housing and protection of State crews, 
equipment and supplies. · In the northern part of the State; particular­
ly where the equipment necessarily sets out in the open during the 
winter season,. it _very often happens that .the motor equipment is .de­
layed several hours in 'getting out, on the jobs in the. mornings due tci 
the. inability to start the equipment by .the maintenance crews. As' ft 
certain amount of work is always demanded upon equipment by the 
maintenance crews in .order to keep them i.n running condition, this · 
now ri::tu~t necessarily be done out, in the open and in all kinds of;-

'. weather-heat and sand storms in the desert-:-zero weather and snows 
in the north. This will not entail a vrey great expense on the part of 
the State and will save the amount E:xpended within a very few yeats 
by the ability to protect the supplies from the traveling public and, • 

· protection to the equipment and morale of the maintenance crews. 

From the detail that follows, a comprehensive ~dea may be obtained . 
. ohhe voh1:me an.cl scope of_rriaintenance which _the Highway Depart­

'• inent niust do. 



STATUS· OF MAINTENANCE DEPARTMENT 
Graded and Gravel Asphalt Concrete · Totar 

. 
Total County Route No. Graded Drained Surfaced Pavement Pavement by Route' by County 

Apache U.S .. 66 ............ : ................. 48.00 6.00 54.00 
Apache U.S. 70 ........... - ................. 15.00 7.17 69.05 91.22 145.22 
Cochise U.S. 80 ........................ · ..... 26.00 69.24 16.49 24.16 135.89 
Cochise State 81 .............................. 51.50 51.50 
Cochise State 82 .............................. 19,50 19.50 206.89 
Coconino U.S. 66 .............................. 40.33 52.17 92.50 92.50 
Gila U.S.180 .............................. 5.00 33.10 38.10 
Gila State 88 ........... - ................. .33.00 33.00 71.l') 
Graham U. S.180 .............................. 27.80 ··----- 42.17 7.46 13.20 90.63 

·Graham State. 81 .............................. 30.00 30.00 
Graham State 71.. ....... · .................... 10.30 10.30 130.93 
Greenlee U. S.180 .............................. 19.50 ·.-------. 19.50 
Greenlee State· 71.. ............................ 23.70 23.70 43.20 .· 
Maricopa U.S. 80 ....... 77.40 8.05 54.95 140.40 
Maricopa. U.S. 89 .......................... · ... 35.70 18.85 

.. 
54.55 

. Maricopa State 87 .............................. 5.30 5.30 
Maricopa State 88 .............................. 41.50 41.50 '241.75 
Mohave U.S. 66 .............................. 18.85 31.15 62.20 112.20 112.20 
Navajo U.S. 66 .............................. 21.87 34.83 56.70 
Navajo u.-s. 70 .............................. 6.60 14.26 20.86 · 77.56 
Pima U.S. 80 .............................. 57.21 3.79 61.00 
Pima U.S. 89 ........ 29.05 8.85 37.90 
Pima State 83 ........................... _. 23.60 23.60 
Pima State 87 .............................. 25.00 25.00 147.50 
Pinal U.S. 80 .............. · ............ 77.76 5.00 .50 · 83.26 
Pinal U. S.180 .............................. 26.00 26.00 
Pinal State 87 .................•............ 39.00 26.54 -···-!'-- •••v••• 65.54 
Pinal State 88. 4.30 · 4.30 . 179.10 
Santa Cruz U.S. 89 ................. · ........... 26.98 2.32 29.30 
Santa Cruz State 82 ......... · ................... 49.00 49.00 
Santa Cruz· State 83 ..... , ........................ .4.00 4.00 82.30 
Yavapai U.S. 66. .. 26.40 25.10 51.50 
Yavapai U.S. 89 .............................. 92.97 .92.97 
Yavapai State 79 ................ ······-····· 26.80 26.80 -171.27 
Yuma U.S. 80 ............. _ ............... 84.00 4.00 88.00 88.00 

192.52 227.65 1201.73 41.00 126.62 1789.52 

'.·-·- ---·-·-~~'""· - -
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DISTRICT NO: 1 

W.R. HUTCHINS, District Engineer 

!STRICT No. 1 is divided into . twelve mamtenance sections 
which not only carry a great variety of types and kinds of 
roads, but a great variety and extremes of climatic conditions, 
the extreme ~est end of the district being at Topock on the 

Colorado River, with an e_levation -of only 500 feet above sea level 
and subject to _no snowfall and very little rain. Through that part of 
the .district near Flagstaff and Jerome the elevation _is 7,000 feet above 
sea !_eve! and the sections are necessarily considered snow removal 
sections and snow plows and tractors are kept' upon th_ese sections 
for ,this purpose. 

Although there is very little of the tot~! .mileage of District No. 1 
constructed to full _Federal Aid _and State Standards, a large pai:t has 
been constructed and surf aced by State forces aµd by the continual 
application of new material by the mainte11ance crews, but there are 
still parts of ;the district in which no definite improvements have been 
made . 

. The ultimate aim of maintenance is to keep .as near a perfect riding 
surface as possible. rhis is easily done tinder the right conditions 
of a surf acing suited to the class of traffic. There are some few sec,­
tions in District No, 1 that have these condition~, but the greater part 
is either unsurfaced or is carrying a traffic entirely too heavy for the 
type _of road that is now being used. · · 

U. S. Route 89-State Route 79 .. 
Prescott-Jerome Highway.· 
Length 19.3 Miles 

Yavapai County 
A; F. E. 317 

w. T. SINGLETON, Caretaker 
This section extends from the city limits of Prescott north six miles 
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, on the Prescott-Ash Fork Highway to the junction_of the Jerome High­
, way and thence 13 J'., ~iles t?w~rds J erori:ie.' Equipment used is an 

F. W. D. truck, one grader, and. drags. -

,That portion of this, section extending from Pr_~_scott six miles to 
the Junction is now under 'construction to full' Federal' Aid and State 

'\ Standards, and will be completed early in 1927. 

During 1925 a part of this section -from the Junction for, a distance 
of 13J miles towards_ Jerome was scarified, reshaped, resurfaced 'and 
drained, and widened from 16 feet to_ 24 feet, a;id is :now ,in first-~l~s~ 
condition. , · · ·· · 

, .The portion of this section from. Prescott to the Junction six, ,miles 
is on ,the Federal Aid or .. , Seven Per, Cent System a_nd U. S.,:Route 
No. 89. The portion from the Junction to Jerome 1s on ,State,,Route 
No. 79. . 

State Route 79 
' ' 

Prescott~Jerome Highway 
Length·· 13.5 Miles ,_ , , · 

', '. ; _: ;· ',·,'; 

A. F. E. 316 
, ' Sm SI1':fPSON, Caretaker 

This section starts, a
1

t th,e end of the prececlin'g section 19.3 'mi1e.s 
' from Prescott and extends to the town of Jerome, a distan,ce of 14.1 
miles. 

The Pi-escott end of \his 'section is in arid , near Lonesome Valley 
and is not subj~~t :to much. more' storrn than, is the territo'ry in and 
around Prescott, buphc mileage'over Mingus Mountain attains ahigl1 
elevation and is subje~t to heavy snows.' It is considei-~d a snow 
removal section, necesitating a sno,; plciw and te~ tbn Caterpillar 
equipment in addition to the F. W .. , D. truck, grader, and drags for 

'\,'• ' ' ': ··, ', . .-t '·, 

regular maintenance work. ' ':' ' . . I ' •' • 

,_ ' . , , . ; . , , ' . , , , ' ; : ,: _. . , , ,. r , 
This section' is fairly well surfaced and drained,' but there is about 

four miles' of. this entire distance that, although built under Federal 
Aid _and State· Standards, was one of the early projects and is entirely: 
too narrow for ~ 'mountain mad '~ith' the n~cessiiry curvature and 
grades. · { 
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U.S. Route 89, 

Prescott-Ash Fork Highway 
Length 22.3 Miles 

' . ' ' . . ' 

157 

Yavapai ·county 

A. F. E. 318 
W. B. WREN, Caretaker 

,. l ~,-, ,, . . \ 

Thissection extends from the Jerome road six mi,les north of Prescott 
t,o,,the· s~uth end of Federal Aid Route No: 62 no~th o( Chino Vailey: 

This section, alth_ough with" a miscelian;!ous type of surfacing of 
gravel, sand and clay' .and disintegrated granite, with five miles re-

Prescott-Ash Fork Highwa; 

surfaced during the ,last two years wi.th ,crushed malpais and cinders, 
is in very good c~ndition as ~o riding qualities. 

The maintenance crew is composed of caretaker and' truck driver, 
with an F. W. D. truck, a 'grader and drags. 

',, ' 1··; ,' ✓ ' 

.' Although this entire. section was built as Federnl Aid Project No. 61, 
the fords were not paved and give considerable trouble during storms: 
The surfacing was, only placed twelve feet, wide on top, feathered to; 
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f purteen feet on the bottom, which mak~s passing very dangerous at 
high speeds. · 

U.S. Route 89 
Prescott-Ash Fork Highway 
Length 23.55 Miles 

Yavapai County 
. A. F. E. 320 

MELVIN HooPES, Caretaker 
This section extends fro~ the north end of Federal Aid Project 

No. 61, or the north end of the previous maintenance section, to the 
east and west highway across the State through Ash Fork to Flagstaff, 
formerly called the National Old Trails Highway, now known as U. S. 
Route 66, connecting with this. highway about one-quarter mile east 
of Ash Fork. 

This section is surfaced with cinders and caliche gravel surfacjng, 
and is fairly easy to maint.ain'. A crew of care.taker and truck driver 

. are kept upon this section with an F; W'. .D. truck; a grader and drags. 

: The worst feature of thi~ section is that although it was constructed 
a; Federal. Aid Project No. 62, the fords were not paved, .which makes 

,,for difficult maintenance, and the surfacing was only placed 12 feet 
~ide, feathered to 18 feet, and is very dangerous for two cars passi~g 
at high speed: 

U.S. Route 66 
. Ash Fork-Flagstaff Highway 
Length 17 .5 IVi;iles 

Coconino County 
A. F. E. 306 

E. NEWBERRY, Caretaker 
· This section begins at the. ,west city limits of Flagstaff and ext~nds 

west for 17.5 miles. · 

Although-15-1 miles of this was built as Federal Aid Project No, 24 
it was one of the early projects and is narrow, with excessive curvature. 
The entire section is very well surfaced with red cinders, which are 
being continually put on by the maintenance crew, and the roadbed 
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has bet:;11 widened in all of the worst places by the maintenance crew. 
This section is a snow removal section .and necessitates . the me of a 
snow plow and t~n ton caterpillar for snow removal, as well. as an 
F. W. D. truck, grader and drags for ordinary .work. .A crew of care-. 
taker and truck driver . are the regular crew, augmented during the 
summer months by a few laborers and teams for extra work. 

· Although the maintenance crew has done excellent work in widening 
this entire section, there are some places, especially some of the rather 
high fills, that need widening b::idly, as these are dangerous during 
wet weather. The rather excessive crown is gradually being worked· 

Snow Removal Section, Ash Fork-Flagstaff Highway 

out of this section, which makes for safer driving. There is one very· 
dangerous grade crossing over th~ double trnck of the Santa Fe railroad. 
upon. this section. . . 

U. S. Route 66 
Ash Fork-Flagstaff Highway 
Length 17.5 Mi.les · 

Coconino County 
A. F. E. 307 

BERT BnowN, Caretaker 
This section extends from the west end of the .previous section west 
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to .the town of Williams, and is of State construction. .It is very well 
surfaced with cinder surfacing and an excellent grade of gravel from 
Chalender,· and although this section is being widened and surfaced 
continually by the maintenance crew, there are still some very narrow 
and crooked places that need work badly. 

This section is a snow removal section and requires a snow plow 
and .ten-ton caterpillar as part of the equipment, besi.des a F. W. 'D. 
truck, -grader ~nd. drags. for ordinary work. ' 

. The crew consists of the caretaker and truck driver. 

U.S. Route 66 
Ash Fork-Flagstaff Highway 

Coconino and Yavapai' Cou~ties 
Length 19.0. Mi1es , A. F. E~ 308~A and B, 

:WILLIAl\1' SMITH, .. •·Caretdker.· 
Thi; section extends from the .west cityiEt~{t~, of William;, Coco~~nb 

County, ,to the postoffice in' Ash ,Fork, Ya;.iapai County,- and ,'is made 
up ohlState constructed mad 8.36 ~iles ~~d,two Fed~ral Aid Pi·djects, 
F. A. No. 37, 2.83 miles in length, -anci·'ti: A: No. ·51, 4.81 mile;;, a 
total of 16 ~iles. ·. 'The last _thr:ee •mi]cs -of -this section,· <)r that from 
the, Coconino.,Ya~apai County line, to:. the postoffice ii1 Ash, Fork; 
is State co~structed. · •. · , · 

Although this section is made up 6£ Federal Aid Projects and State 
construction, it needs widening badly in places, as the Federal Aid 
Projecti{ w~re b~ilt narrow'. There arc two miles 0f dirt road upon 
this section thai: have never been surfa~ecl, but which need surfacing 
badly, especially in wet weather. The balance of this· section' is 
fairly well surfaced with red cinders and is kept in fairly good con­
dition by frequent applications of new surfacing placed by the main-­
teilance . crew; . 
, This. section, is considered a snow removal secti?n ,and a. snow 

plo~ and ten-ton cat~rpillar are part of ~he maintenance. equipm~nt, 
besides an F. W. D. truck,gfader arid·drags for the usual work. The 
crew consists of caretaker and truck driver. , 

) ~ 
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Six thousand yards of crushed cinders•. and malpais have been 
placed on the worst worn sections of this, roa_d during the past year 
1926. A 6O-foot and· a 3O-foot wooden bridge' have been entirely 
repaired. and•. refloored, with the _old .,vooden hand-rail replaced by. 
the wire fence type of hand-rail at a cost of approximately $1,000. 

' ' , 1 

There is· one dangerous grade crossing upo!1 this section just east 
of Ash Fork, crossing the Santa Fe railroad; running into Phoenix 

from Ash Fork. 

U. S .. Route 66 · 
Ash,Fork-Kinginan Highway·, 

Length 25.1 Miles · A. F.' E. 310 r 

J. F. Roc;ERS, Caretaker 
This section extends from the postoffice at Ash Fork to. the town 

ofSeligman. The first six miles going.west from Ash,Fork is an old 
State road, r~ther narrow with some : sharp .curves, bu_t has . boen 
surfaced more or less the entire distance and. is in . fair condition. · 
This. has been surveyed and plans and estimate· rrJade for the, -con~ 
struction of the road to full Federal Aid .and· State Standards _under 
Federal. Aid :Project· No. 8O7C .. 

. The ,next_ 9.35 miles was_ built _under Federal Aid Project No.1_57 
and is surfaced with a red. cinder., which, though fairly go;d, . is not 
entirely satisfactory from an easy maintenance. standpoint. Surfacing 
has been hauled upon a large part of this road by the maintenance 

crew. 

The last 9.7 miles into Seligman is not only narrow and crooked, 
but. is through a material that is very nearly impossible: 'to control 
by maintenance; , There has been some surfacing hauled • upori-:.this 
section, but ,the mileage :is too great for complete improvement :by a 
sm~ll gang. This stretch has been surveyed and plans and estimate 
made for the construction of th_is stretch,· designated Federal Aid 
ProjectNo. 8O-B .. This construction will: eliminate a_ dangernus grad_e 
rn~ssirig with the Santa Fe railroad near Crooktori. · ' · . 

.. The ~aretaker and. truck driver constitute the ;eguldr cre0 upon 
this sectiori,:using an F. 'W: D. truck, a grader and drags; 
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U.S. Route 66 
· Ash Fork-Kingman Highway 

Yavapai, Coconino and Mohave Counties 
Length 38.5 Miles . A. F. E. 311 A. B. C. 

. . ' 

WALTER PECI{, Caretaker 
'l, " : ', ; ' . . '. 

This section extends from Seligman to the Carpenter Hotel at 
Peach Springs, and covers a. miscellaneous cross-section and alignment 
as well as surfacing. Part~ of this section are good in dry weather 
and a large part,is .very bad. during. wet.weather. on account of the 
type of material ·encountered, but it is too large a job of surfacing 

' \,, )·\ "·' . . ' 

f6hl small'crew to do anything with. 

It is ~ecommend~a. \hat 'thi~ entirl section be. reconstructed to 
Federal'. Aid arid -State Standards at the earliest date possible. The 
first: six miles•!west- from Seligman have been surveyed, mapped and 
escirhated under. Federal Aid Project No. 80-D, eliminating as· it does 
twd! very> dangerous: grade crossin.gs on the Santa Fe raiiroad: The 
lasv9:z!miles have been surveyed, mapped and estimated under. Fed­
eral'Aid·Project: No)SO~A and'•is entirely within the Hualpai Indian 
Reservation upon which 100 per cent Federal Aid can. be procured. 

\(The. equipment upon this section consists of a •ten-ton caterpillar 
and 12-foot:'grader, ani F; •W.· D.· truck and eight-foot grader, a one­
to11:• Ford truck' Jnd •drags.' The · regular crew consists· of caretaker 
andi,four1.'rhen/1 • · 

This section in its present state is too long for the best maintenance 
by one, crew, .butcif .it were built to. full standards this would not• be 
the case. , The· present crew keeps this section in very good, condition, 
considering the type of material it has to work with. 

This • section• extends.· ,through three counties: Yavapai, Coconino 
and Mohave. '·, 1

''( -----,- • 

l·:: · ,,., u. s .. Route 66 
Ash'; Fork-Kingm11n ,Highway : . : Mohave County 

' . 

Length .. 52.0. Miles 
.'{· '\,.!:_,, ,·•,f ! ' ,,, . 

A .. F. E. 325 
This sectio.n · exte.nds. from the Carpenter Hotel at Peach· Springs to 
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Kingman. About 15 miles of. this section, west from Peach Springs,· 
is a ~aliche gravel surfacing; the b~lance-of :37 miles ~s. m_ad.e up ot 
disintegrated granite and sandy clay ·surfacing. The gr·eatei: part. ot 
this section· is rather easy of maintenance as .regards .the surfacing. 
with the exception of .the sandy clay stretc.hes, which go to pieces 
rather badly in dry weather with the heavy summer tourist' traffic. 
An application of calcium' chloride upon these stretches may solve' to 
a·· great exte'nt this trouble; as they are excellent when damp. 

The greatest trouble with this en~ire ~·ection is' poor drainage, of 
which proper care has never been taken, _and although , ~he lllain~e-. 
nance crew has done a great deal of extra w_orkto take'. car~· of this 
drainage such as about 2,500 lineal feet of retaining w~lls' sev(!n.:~.o· 
10 feet high along the various washes, the job of taking proper· c:'are 
of the drainage 'over this entire section is too great,' for a ·small·:cr'~w. 

The Santa Fe railroad has. recently built 26, riew. structures -'i;~m 
Hackberry to Kingman ·.with_·,nothing' havin:g.'yet' been, do~~ cm :'thq 
highway to take care of this e'xcessi~e water,' ~nd which du~ing 'tii~ 

, first flood will destr,oy a ·1arge part. -~f. the. pres~tit highway: . B~t 
as this stretch of road is· particularly stra'ight over· easy Jountry:ia:nct 
paralleling the railroad, the new· structures to take''care· of thi~ 'watel' 
could be built, using the present road• until• such: tiine as iiioney' is' 
available to construct the entire project. 

The crew upon this section. consi~ts ,of .a, caretaker and five men, 
using two Wehr graders, one:man , graders,': 91;e-t,on F o~.1 truck, one 
Ford roadster; one' grader and dra·gs, -<Although'.'th:e; ipresent,, mair{i 
tenance. crew keep this section in very good sh_ape,r.it is ;·entirely,,too 
long in its p;~sent condition for one crew .. This ·crew ~ill p.r.ob,~bly 
be split up into two crews during ;the early" pa~t 6f 1927 with the 
establishment of· another maintenance camp. 1 

Approximately the first 10 miles west from Peach; Springs has be'eii, 
s'urveyed . and plans drawn and estimate made· ·under· Federal Aid. 
Project No. 80-A, this being entirely' within 'theHualpai Indian:· Res~ 
ervation and subject to 100 per cent Federal Aid participation?' A 
survey, plans and estimates, have been prepared for four · miles 'of 
thi~ section through Hackberry, eliminating as ,it does .two, dangerous 
grade ,crnssings with: the Santa Fe .. railroad.· .. p Lnu 

\, 
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U. S. Route 66 
Kingrrian~Topock Highway 
,', l 1 \"I ' , I 1 , , ) 

'Mohave County 
"• ' • ' ') ' ' / ; '/ l ,, \ ' ~ . .., ' 

Length 28.8 .. Miles A~ ·F. H .. 314 
' w. J::CUMMINGS, Caretaker 

This section extends f~om Kingman to Oatman, .and is good for 
some two or three ,miles west .from Kingman, ,but the, greater p;rt is 
a . misceHa~~ous type of surfacing; for di~ most part a natural or 
unsurfaced'. The 'two Federal. Aid Projects Nos; '5 and 44 were built 
under' the old specifications, which allowed; a harrow "cross,;.secti011 
arid also a 'maximum size of 'two. and one-half "inch rock' in the s1fr:.' 
facing. ' 

It. is. recomm_ended that, this entire section should be. rebuilt, as it. 
crosses a high divide just, east· of Gold Road, over which the align­
ment is 'crooked and the ,grades ste'ep, with a narrow t'oadbed. This 
section' also h;s a grade crossing of four tracks in· Kingman, ~ith' 
another grade 'crossing about' one mile west of Kingman.' . . , 

, fhe :fegular. cr~w upon thi.s, section consists o( ~aretaker, and _thre_c 
men, ,with one,Wehr.•one~man grader, ,one F., W_. D. ,truck, one •Ford, 
ton truck, one grader and drags. 

U.S. Route 66 
Kingn:i~n~ Topock High-way 
Length 25.0 Miles· 

' ' ' 

,;, \' \ \' ( ' .,;; :',;' 

Mohave :County1 

. A. F. E. 315. 
, : E. M. 's1-10:rMILLEH, 'caretake/ 

This section extends from 'Oatman to the' bridge 'over the Colorado 
River at Topock 16 miles cast of Needles ... It has twomiles .. o{State 
b'uilt ro~d just west ~f ,Oatman. and .about o~e 'i:nile ju~t eas(·of · 
Top?~( : Tpese thr,ee plile~)ave f~r ,the m~~t part never" b~en SU~-, ' 

faced or were surfaced und_er the old specifications, allowing too. much. 
ovrsize,in thesurf~dng., ' ' ' '' ' ,, 

- :The ,22 miles built •under Federal Aid Pr'oje'ct No; 39 were built 
under the old Federal Aid and •State Stalldards;'•which allowed a: 



STATE ·.HIG1·1wAY DEPARTMENT 165 

narrow. roadbed, excessive curvature and too much oversize in the 
surfacing. These ,conditions make this section difficult to maintain· 
to a .smooth riding surface. 

. ' ' ill 

There· are three badly. ,~ash~d , fords .near the Topock and that 
will .be r~pa\red by. an extra gang erripl~yed foi; this .. purpose. · '.{he 
regular crew upon this section consi~ts of caretaker and truck clriyer; 
usir1g one F, W. D: truck, one grader arid drags.· . .r 

'·. 

·• 
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Surfacing Pit at Topack 
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DISTRICT NO. 2 

. ' 

GEORGE B. SHAFFER, District.Engineer 

U.S. Route No. 80 
Phoenix-Yuma Highway 
Length 38.5 Miles 

F. 0. DEBERRY; Caretaker 

Yuma County 
A.:F.·E.;35 

ms sec_tion extends fiom· Yu~a th~o~gh about. 15 miles of, 
·. sand mesa and the remainder . skirts : th,e ,f o~~ 1 c:f, ~h.e, Ill()_~n;­
tains, practically on the banks of the Gila River to Wellton. 

' . '; ~' \ ,: • -;·,: 1' '.' .•'::· ~ ':' ,, : ';'" " ,,; 

Four miles _on the mesa has been paved ·and no mainte-
nance has been applied to date: ·✓ It isc anticipatec.l that very little 
ma_intenance will .be necess~ry dfring t~e ~ext t,w:o :y,eaF:~.•. ,' ,,. 

The next 5S miles is an old macadam road, ·surfaced' with a poor 
material. Wear is .very. apparent as i:he •macadam' 'is 'about, air that 
is left and is in very poor condition. , The source of surfacing''is • very 
remote and this part of the section should be pa5ed 'a~ once:'; · , · : 

The ,next six mile~ known as the Araby-,Bl~isdell ,s·ectiori was},~ilt 
in about the sa'me manner as the last mentioned section but.by rea-: 
sdn of its location has received a much greater tr;rnc; and the mainte~ 
nance has amounted to nothing less than continued light constru'c::ti6n. 
Fortuna Wash is crossed on this section• over ford· crossings ~.vhich 
have given considerable trouble during the rainy seasons. 

The greater part of the road from· Blaisdell to Ligurta., about 14 
miles in length is very poorly constructed, the majority. of it being 
the abandoned grade. of the Southern Pacific Railroad. The mainte- · 
nance of the part of this section has been a struggle from beginning 
to end on account of the narrow grade and bad drainage structures. 
Long hauls· are required ori all surfacing which isriccessary to make' 
repairs on flood damaged ford crossings. Recommendations are of 
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rio interest here owing to the fact that the 14 miles and the previous­
ly mentioned six miles will soon be abandoned and the State Highway 
will follow the new TelegrJp~ Pass Highway now under construction. 

The Ligurta-Wellton stretch, a standard_ built road on sand sub­
grade, has suffered severely through the extremes of weatµer. It is 
difficult to retain the binding material during the long dry spells and 
the ford crossings suffer great damage from the ravaging mountain 
streams during stormy periods owing to the fact that this is a cl~ud 
burst area. Owing to these _two destructive conditions alo11g with the 
ever increasing traffic, this part should. be .improved by resurfacing 
and d~ainage improvements. . 

U. S. Route No. 80 
Phoenix-Yuma Highway 
Length 23. Miles 

Yuma· Cou11ty 

A .. F~ E. 352 
ARTHUR RENNER, Caretaker 

. 
The subgrnde of this• section is

1 
in a greater. part a desert blow 

sand and frequently .crossed by flat sand washes. There is no local 
surfacing m~terial except on the extreme East end .. The. road was 
originally surfaced with this material which proved to be good and 
responded well to traffic and maintenance, but certain conditions, 
namely: .extended dry periods accompanied by dry wip.ds, high speed 
traffic and roadside material tended to destroy the binding and wear­
ing quality of the surfacing . 

This section was resurfaced with about two inches of fair material 
less than a year ago, but the summer drought, which was less severe 
than usual, proved to be the master of conditions, and it is doubtful 
if. there is as much as 10 per ·cent, of this material in place at the 
present time. ' 

This section should be paved in the very n·ear future. There has 
been .some flood damage to this section but not of a serious kind:With 
a few minor changes in improvements, the prese1it drainage structures 
are good except that they should be paved. 
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U. S .. Route No. 80 
Phoenix-Yuma Highway 

. . . 
~ength ;26½. Miles ' 

E. WELDON, Caretaker 

169 

Yuma· County 
·. A.. F.1 E. '368 

. ,, , . 

This s~ction has fo~ its ·subgradea soil very unfavorable to 'natural 
surfacing for the greater. part of its length; inasinuch.1s . it. is unfit to 
be graded on to the road for binding purposes ... It has a d~structive 
effect on the surfacing. . · · · 

As to resurf acin'g, this. section is fortunate 'in having . fairly ,good 
material at each end and contains• some gravel which tends• to aid in 
the process of rriaintenaance. · 

The maintenanc~ of this s~cti~n consists of the use. of two heavy 
trucks, one No. 8 grader with blade extensions, ·and one heavy road 
planer.· The road planer is 

1 
,apparently the most effective equipment 

for this section. Traffic is heavy and th~ dry .spdls are cl .lo.ng dura.­
tion. ·,The surfacing is getting thin but'with careful maintenance the 
road should hold up for ·two more years, but owing to •the characte.r 
of roadside material, extensive droughts and increasing traffic it is no:t 
advisable to attempt to maintain· this section a·s a natural road for. 
very many years. 

With I a small amount 'of protection work, the drainage is good as 
now built. 

U.S. Route No. 80 
Phoenii-Yuma .. Highway: Maricopa County 

Length 21.8. lVlil~s .. A· F. E. 368 
ToM STORY, Caretaker 

,This section was built on ~ rather high grade !in{ through. easy 
rolling country .. The roadside' material is of a varied 'nature, some of 
~vhich makes fairly g6od materiai for rebuilding, and ~et~ining good· 
shoulders. The road was originally surfaced from local pits which 
gave up m§lterial composed of caliche gravel and caliche mud. 'The 
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caliche-gravel ~ade a road very pleasing, to traffic, and responds well 
to maintenanc~, ~howing an even general weaL 

\ 

The caliche-mud set up very hard, furnishing no float., . Some, pot-
. holes have deve)oped which stubbornly resist repairs. The caliche­

mud becomes slick during rainy, periods and, does not respond readily 
tomaintenance, but does resist traffic wear. ,I~ is in no danger of 
hreak:down ,vithin the next two years if. pro,perly maintained. 

~ . . 
Two heavy trucl~s, one po~er planer and one No. 8 grader make up 

the maintenance equipment on this section. 

An abnormal rainfall last summer caused consider~ble damage to 
the shoulders by side washing, but the structures are ample. Some 
protection work is necessary to control. the approaching waters, and 
geta~ays should ,be improved tq make this an ideal section. 

t,,· l 'I l, . • ' ' . ,' : 

U. S: Route-No; 80 
' ' ' 

Ph~enix-Y~ma Highway,• 

Length 24½ .l\1iles. 

Maricopa County 

A. F. E. 353 
, C. S. · HA.RRINOTON, Caretaker 

The west 'five miles of this section, the greater part of which runs 
through an .irrigated district, was svrfaced with, a good grade of de­
composed granite, brought in by train haul from a point on the South­
ern Pacific railroad 29 miles east. There was no suitable material 
near the project and the character· of the subgrade was such that a 

, long wagon haul was prohibitive. This is ,a, dra'w back from the stand-
point of maintenance, as all resurfacing material mus.t be hauled from 
distant points, running the. cost very high. · , 

Resurfacing was done to the extent of about two inches, at a con­
siderable cost, approximately one ·year ago . .It was a good investment, 
however, as .the road was about to be lost and. has been one of the 
~eU kept sections, s,irice resurfacing, but. a paving program is in the 

. foreground for this sectiqn, 1 owing to, the scarity of surfacing, except 
~t. an expensive haul.· .. , . 

' , • • • . I 

··.: The next 10-mile section extending to( Gila Bend has a more favor-

. ' 



'' 
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able outlook, owing to the fact that resurfacing material can be had at 
a reasonable: .. distance. T_he present· surfacing,: .which , was. obtained 
locally, resists .traffic well, but it will, be necessary ,to resurface in.the 
near future .. A.crusher would pay, ~s!most of the1 best: sudacing',con­
tains a high percentage of over.:.size.· 

'At least four streams in this section shouid' b~ tfridgccf. 'fhe sti~c;~ 
tures at these points now are ford crossings which are dry-most 'of the 
year, but being in a cloudburstarea, the sfreams sometimes u.nex~ 
pectedly reach a dangerous depth' and_ r'em~in s~' fot :~e'v

1

eral hi::nid.1. 
This condi.tjon is a great hi~drance both: to t~~ff_ic aria ·mainfonan~e:. 

The _next 9:5 ?1,ile stretch extends, from.Gila Bend.,tc;rwards <3jllespie 
Dam, and with the_ exceptio11 of the first two mile~,, this, parU:>L tpe 
road has suffered about .all of the adversities that maintenance could 
fall heir ~o. It is located. below a supply can~l which b~eaks it ba~k~ 
:i_t prnmiscucrns 'times and' plac~s. ·.' This, unforu~at~ ccmditiory I is, i_ac: 
ce_ntuated by the .fact that the 'highway is bl,!ilt for, the greatei;, ,.part 
of the distance_ on a silty subgrade ,which does not offer :rnuc~ res_ist:­
~nce . to th<: rushing w~ters_ from he canal breaks, whi_ch . ar~ some 
times added to by local rain._ fall. · · · 

This section was ·originally built and surfaced narrow and to a rather 
choppy profile. A great a~ount. of oversize is 'contained in the surfac­
ing which has been a· nuisance to traffic; and. maintenancei has _been a 
continual struggle. It would b_eJar_. fetched to recommend any. mate-:­
rial improvement for- this section until such time, when a complete. and 
thorough investigation of the drainage ,conditions will have been made. 
Two, sometimes three, heavy trucks, two No. 8 graders arid one heavy 
planer is the itguhir maintenance equipment on this. _section.· 

' \ 

u. s. Route No. so 
Phoenix-Yum~ Highway. 
Length 25.2 · Miles 

·· Maricopa County 
A:F.'. E. 364 

' . ,. ~ - ; . 
C. J. MooN, Caretaker 

Abo_ut 14,½ miles of this, se~tion lies b~t~een _Gila Bend and Gilie-. 
spie .Dam •. It is a continuation of the. Piedra-Gi,llespie; Dam Sec\ion 
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and shares in co~mon all of the unfortunate' conditions, havh1g been 
'washed out at several. points by the waters from breaks in· the canal 
above. The menace of canal flood waters i:nakcs it hard to recom~ 
mend for the future, until full knowledge: of all drainage conditions is 
known. It must be remembered that this is a cloudburst area: 

. The Gila River crossing is. made. on the. apron of .the Gillespie Dam, 
· This crossing is probably the most ,widely known, one in. the .south:­

west. During, the greater part of the. year, this crossing adds an. in­
teresting thrill to the trip, but during the. rainy season, tourists anq. 
.business. travelers have had to camp onthe banks of a raging torrent 
for days or continue their journey by some other route.. Watchmen 
are stationed at ~ach end of the crossing du'ring tim,es of high water 
to· warn traffic of the dangerous stage of. the river, and a highway 
truck is' maintained there to ,aid in ime of distress; 

This''condition will soon °be eiirriinaed by the const:ruc.tion 'of~ ~ew 
. highway bridge which is .now under war and will ·be completed dur­

ing the early part of the coming ye~r. Standard roadway ap'proaches 
totaling about one-h;lf mile are being .built ~imultaneously with 

0

the 
bridge which is 1700 feet' i~ length thus conne~ting' with standard 
highway sections on each side of the river. · · · 

The 10 mile section between GiUespie I)am a;d the Hassayampa 
River is a standard well drai.ned highway surfaced with a very good 
material. Heavy local rains have caused some bad side washing and 
some slope ditches should be constructed where easy imdulating grade 
is so exposed to washing. Careful maintenance will hold this section 
for several years if traffic does not increase' too much.'· But additional 
drainage structures must be added. .. 

Two heavy trucks, one No.· 8 grader, ·one powef gi.ader, one 'm'e~ 
dium sized planer are used in maintaining _the Gila Bend-Hassayampa 
section, including the Gila River Cr?ssing. · 

U.S. Route No. 80, 
Phoenix~Y-uma Highway • 
Length 63 Miles 

Maricopa County 
A. F. E. 354 

L. W. STATLER, Foreman 
The Hassayampa River' crossing is composed of ' two 90-foot 
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I 

permanent steel spans over .the main channel and the remainder of the 
flood area is spanned with 190 feet of pi!~ trestle. It is recommneded 
the pile trestle be replaced at once with a permanent structure, mainly 
for the reason that it ,is dangerous .to traffi~ and the cost of maintain~: 
ing is very high, The trestle cannot last much longer. · 

" ' , ' • ; ' ' ' ' ,, ' > .,' ·: ,, ' ; ,t 

'· The highway from Hassa'yampa River to Buckeye is nine, mile's o( 
18~foot' concrete pavement with seven-footdirt ~houlders. Owing' to 
the q\icstionable cha'ract~~ of the subgrade, which passes through a 
more or less flat irrigated country, the grade. line was held a little' 
above the .adjacent fields and a longitudinal center joint was 'used. 1It 
is.a'pparent that the center joint, is a pronounced advantage as.no longi.! 
tudinal cracking has occured. A 5-8-inch expansion was placed .every 
40 feet.· Practically no maintenance. has been found necessary. except 
for the shoulders; Repairs were necessary on. these on account of the I 

careless. di~posal o.f th~ irrigation waste wa.ters. '.This is a cimditipn 
which h,as to be continually fought. . . . . 

The Buckeye-Phoenix road, 35 miles in length, is 16-foo(.concrete .. 
It is for.th~ most.of its length,in an irrigatedcountry.and,.built,on low 
grade line. This high"".ay froin right~of-way to right-of-way serves 
many purposes; :r:ia~ely,. stockgrazing, water gaps, irrigation ditches' 
a~'d sumps for waste waters, making it dangerous .totraffic and caus~' 
ing a conditi~n' und~r which 'no type of highway can survive. ' ' 

F:ailure to provide sufficient space for expansion movemen! makes 
i(neces?ary to, remedy ,this: co'nditio~ whkh is don~ by drilling, a~d; 
this meth.od i? •. prcrv;ing succ,e?sfuL A portable, compressor is 11sed

1 
for., 

the work. A portable asphalt heating plant is used for· refilling the· 
joints ·and allruptures and defects which appear. Although the 'road 
appears:' to; be 'good for · several years,f, some regulations regarding 
drainage;· w'a~te ; water control , arid loose' running stock, would cut 

'down the cost and prcilong thd life' of the, pavement to : a' considerable. 
extent and also make the highway safer for the traveling public:·· 

Th; highway· passes over the Aqua Fria River ' 1.4 miles out 'of 
Pho~nix. - The crossing ·is composed of the remnants. of' a ~oncrete · 
bridge which was 'damaged · by 'a flood some years ago;>' The gaps' 
caused by the flood were replaced with i pile timber type' structures. 
Several times during the last two years, inspection of the timber, struc~ 
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turs have been made ;and .. each time repairs have been found to be 
needed. 1, Several times ,portions. of the bridge have settled consider­
ably, upon examination it w.as found that the. piles had rotted off. The 
.bridge has been jacked up several times and mud sills placed and it 
continues to settle· and hang together. How it remains under heavy 
traffic is remar.kable but its abandonment is inevitable in the near 
fhtufe\ .f ne~ b~i4$e is )~e onlysofo:i~q. p~'e general· rain on the 
Aqua Fna Water shed will reduce this . structure to. a poor detour. 
thrC>ugh the riverbea.: ' . ' · ·. ' . _ , _·' 

:U. 'S. : Route No .. 80 continues easterly otif of Phoenix through 
Tempe. and Mesa. to Desert Wells a distance of about 19 miles and is 
subjected to the highest average• traffic of any road in the State. .As 
dainage,, promiscuous usage. of ,the right-of-way, causes the, same con:. 
dition to prevail as noted .. in the Buckeye-Phoenix section. . 

. The' first three 'miles out ·of Phoenix is' 18-foot asphaltic co~crete 
pav~ment. A small amount of raveling of the edges has occured but 
most of th'e ,maintenance, has been, devoted to shoulders. 

. ' 

The 12 inil~s of concrete' ori this road is in good shape but" the lack' 
of expansion space is. mo~e or l~ss obvious. The proc~ss of relieving 
this condition' is the :same' ai/ on' the Buckeye.:Phoenix section> The 
drainage is fair only: and the: sub-gtade: fair in some places and ex-
cellent in others. ' ' · . . . 

, The' next" foti'r, ·mile? ·is \;f · 16-foot a~phaltic .concrete and· 12x12.;in~h. 
fltish.curbs'.making an 18-foot roadway;; The'•road is holding up well 
and most of the maintenance' has been cop.fined to the shoulders. . 

: Jhi~)9' miles ,is goo{ ;or. several. years, but the ,amount of traffic· 
is ,getting, too heaY;y, for,,the width 1of the highway., . The inadequacy 
in width is strikingly, apparent in the_ case of the Tempe ,Bridge. cross-: 
ing 1_the, Salt, Riv.er ·at,,Tempe,,.which structure. has but 18 feet clear 
roadway.:,'. , 

1, The, repair. to the. bridgefloor in 1920 proved a failure under heavy 
traffic and in order to _save _the struct_ure from complete destructiop., 
expansion joints of. a different type w_ere installed, together _with other, 
necessary,repairs .. This work;entailed the removal of the old joints, 
and .a part ,of the slab.· 
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The bridge is now i~ fair condition for ordinary light traffic,; but a, 
new, up-to-date ._structure is in order· at this ':point. to accommodate 
heavy loads and prnvide adequate roadway for the. ever increasing 
traffic on this section. Present traffic cehsus shows. over 4000 cars 
per day. 

The Buckeye-Phoenix-Desert Wells Section' is . maintained with' one' 
asphalt hot pot,. one compressor and drilling. outfit, on'e heavy tfuck/ 
one No. 8 grader and one Ford runabout.· · · · · ···· · 

U.S. Route.No.· 89 
Prescott-Phoenix· Highway 

Length 20 Miles · 
Maricopa. County 

A. F. E. 354 
L. w. STATL,ER, Foreman 

This section is an· 18-foot • cement • cnocrete 'pavement.: running; 
through an irrigated country. The usual .water menace is present on 
this section and should be controlled. The Phoenix-Glendale section, 
being in the vegetable spipping district, )s subjected to very heavy 
traffic during the shipping season. The shoulders show .considerable 
wear' during· these periods. The remainder of· th~ secti~n has· less: 
traffic bu census shows a steady increase. There;.is no: indication of 
failure and the same maintenance equipment is used ;nd . th~ . ;a~e 
proce~ure is followed · as: oh the' Buckeye~Phoeriix, Phoenix-Desert · 
Wells and Phoenix-Marinette Sections and are car_ed_ for: by: the sarp.e 
foreman. · · 

All str~ams are crossed 'with starid~rd pern:ianent structures. 

" U.S. Route No. 89 · 

Prescott-Phoenix High~ay 
Length 21.6 · MHes 

Ma~icopa ·Count};\ 

.A. E. E. 365 
CHAS· •. CARPENTER,' Caretaker 

The first 14.8, miles from Mari~_~tte. to N~daburg has . bee~ graded.! 
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and the: drainage· structures are standard :but. all the surfacing has 
been applied through the 'process of maintenance w.hich has some­
times ·reached. the• propo'rtion · of an. extra· gang• in order, to keep ahead: 
of: the increasing. traffic. , The battle has been won by the Mainte­
nance crew which is now down to the normal size of one heavy truck, 
one power grader, one No. 8 grader, one heavy planer and the use .of 
one team 'for handling surface at the pit. ' Surfadrig is of' a 'go,ocl 
quality but not' conveniently distributed for use ~n ,1;he road. Apparen\-­
ly the success of this road h~s been that just ei10ugh surfacing has' 
been placed when and where-most needed. The road maintains equal­
ly well through its iength. · 

',) 

The next 6.8 miles was built to standard, i;1cluding surfacing, This, 
section is more fo'runate by having good lo~al ~urfacing material which 
is ,the_greatest·adv<1;ntage a natural road can have: The .eqtire 2~:6-. 
mile_ section is in fair sp.ape. The drainage structures throughout are 
good. The ford crossin'gs ()~ I the Nada burg-Hot Springs Junction sec-
tion .should be paved like those from' Marinette to Nadaburg. · 

: u~ S. Route No. 89 
;./,'(' .j 

' Pres~~tt-Phoeni~ High~ay' ' , , M~rfoopa County' 
i ' ' ' : , ,, 

Length 14 · Miles A. F. E. 361 
J.;R/BARNETT,· Caretaker 

' ' '. , . ', ' . ,, 

The first 11 miles from Hot Springs Junction • to Wickenburg, al:.. 
though a high-class type of highway, has suffered at times from cloud­
bursts, proving ,that one ,or more of the ford crossings are bridge sites. 
Good surfacing materi~'l is co~veni'ent to the road. · Making a· short 
haul for resurfacing. AU flood protection work is functioning success­
fully hut some additional.,wc;irk alo~g ,the samet line must be done on 
this section and the road should be kepi: in good shape for several 
years "at a riOmin~l maintenance cost,'.:. • · '• · , c, > , 

< The three-span steel bridge at Wickenburg has/to contend with a\ 
stubborn partnership affair,.between th.e 1 Hassayampa River and Sols 
Wash. The .two streams ar~ usually on unfriendly terms during flood 
time. • Sols Wash ente.rs th'e 'Hassayampa River a few hundred fet>t 
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above the bridge and during the last flood the water. of Sols Wash 
passed the bridge, bu not under it as was .intended and consequently 
left the bridge high and dry over the main channel of the Hassayampa 
River. . Additional bridge opening and prQtection to turn the water 
of Sols Wash are· necessary to control. the forces of these t~o combat-·. 

' ! ' ' ' '· ',1 · , , 

ing · streams. 

Just above Wickenburg the highway 1s again confronted .with the 
ravaging Sol~ Wash. The current is very swift and deep, .and. at 
tim·es, traffic has been held up from eight to ten hours and at frequent 
intervals. The stream should be bridged.. · 

The remainder of this section is not. up to standard and there is 
more bad drainage to contend with. The section from Wickenburg to 
the county line should be brought up to standard road~ay anl drain-• 
age in the tlear foture. · 

. . ) 

The 14-mil section is maintained with one heavy truck, one light 
truck, one No. 8· grader,. one heavy road· planer and one g'ood road 
drag. · 

\ 

· U.S. Route No. 89 
Prescott~Phoenix Highway 
Length 21.6 ·Miles 

. Yavapai County 
A. F. E. 376 

_A. J. HENDERSON, Caret~ker 
From the Maricopa"'. Yavapai county line to Congress• Junction, a_ 

distance of 12.6 miles is a. grader section without standard structures. 
With two exceptions the location is favorable to very simple drainage 
structures, the drainage .areas being very small and with gradual run~­
off; At le~st two standard drainage structure.s should be placed and 
a relocation of a short stretch should be made. · This 12.6 miles can 
then be maintained as usual .for. several. years. 

The nine· miles from Congress Junction to· Yarnell Hi!i' is a motin­
tain section of a. high-clas_s type, built to standard roadway and drain­
age. , Five miles of this· part of the section is of a semi-self .surfacing 
sub-grade and the remaining four miles is practically self surfacing. of 
decomposed granite. This four miles meanders the mountain side and 
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has suffered some bank slides which have been promptly removed by 
· th maintenance crew. and traffic has been interrupted· only at short 
durations of• tinie. 

Some t,emporary damage to the roadbed. has been ca~sed from ov:er­
flowing of the side ditches,· but this will discontinue when _the bank 
sliding stops,. which condition is· expected in the' near future. 
Revisions or·· further construction· are not in sight. for' his •·nine rnile 
section unless it' be the addition of some guard fence: 

Th~ regular maintenance or equipment for this 21.6-mile section .is 
one five-tone caterpillar, one heavy truck, two N~. 8 graders, one 
seven-foot• rotary fresno and one Ford runabout; 

I • 

U.S. Route No. 89 
Prescott-Phoe~ix. Highway 
Length 18.8 Miles 

Yavapai County 
A. F. E. 372 

_R. L. MITCHELL, Caretaker 
This section built lo standard roadway. and drainage, extends from 

the top' of Yarnell Hill through beautiful Peeples· Valley to the edg~· 
ofthe Prescott National Forest, _16 miles out of Prescott ... Both ends. 
of the section located onthe mountain slopes arc of a decomposed 

· granite or self surf~ci~g mitterial. which i~ holding. up very well. That 
portion passing through the valley .has for sub-grade a dark heavy 
soil which was surfaced with decomposed granite 'and makes an e'{~. 
cellent road. Cloudbursts often occur. in this section and one of the 
ford crossing was- washed out, giving way to the constructiop. of a . new 
bridge. At another place, additional 1:vater area wa~ found necessary 
and a new ford crossing was· provided. Two more· of the ford cross­
i'ngs might have to be converted into bridges if' the present SC(!Uring 
conti_nues. This section. maintains. well and should last several year5 
without-~ resurfacing program on any part of it. 

· The maintenance equipment· is composed of one heavy truck,· one 
light truck, one No. 8 grad~r and one heavy roa~ planer . 
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State Route N; 87 
Chandler•Tucson Highway 
Maricopa & Pinal·. Coµnties 

179 

Length 31.8 Miles . A. F. E. 373-A and B 
H. C. DIXON, Caretaker 

This section beginning 4 miles south of Chandler and extending to 
the county line was put up to a 26-foot standard by .means of a 12-
foot grader and fresnos. The sub-grade is of good material, but can· 
not be classed as self surfacing by any means, but by careful .distribu-

. tion of a thin layer of good surfacing material the maintenance .has 
succeeded in keeping the section in good shape for travel. If traffic 

. continues to increase it will be necessary to. surface this part of the 
· highway or increase the maintenance force. 

The section from the Maricopa:-Pinal county line, to Casa Grande is 
· more. fortunate inasmuch as part of it has been surfaced to standard. 

and the greater part of it passes through self surfacing material. A 
gap of 5.3 miles, has not been constructed and very little maintenance 
has been applied to it. . 

The Gila River is crossed with. a new reinforced concrete bridge, 
built by the United States Government. in connection witli the diver­
sicin dam ne~r Sacafon .. The road froi:n here to' Casa Grande is in. 
excellent. condition but has in the past suffered from side washing, 
this, however, has been remedied by the consruction of wing ditches 
which has helped materially. The .entire 3 ~8-mile section is drained· 
by excellent riding ford crossings with the exception of the Gila River 
crossing heretofore. mentioned. · 

The 5.3-mile section to be built will be rushed to completion as soon 
as finances are available. 

Two heavy trucks, two No. 8 graders, two heavy road planers and 
a Ford runabout constitute the maintenance equipment on this section. 

State Route N. 87 
Chandler-Tucson Highway 
Length 38. Miles 

. Eow. RUPPERS, Fore.man 

PinaLCounty 
A. F. E. 707 

This road has been taken over by the State recently and the major 

.. 
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portion' of the work has , been confined to the eight miles between 
Casa Grand and Toltec. This section has never been graded up to a 
safe elevation above the drainage which cro;ses it and is subject _to 
overflow from time_ to time. The forces now working on this par­
ticular section are ·op~rating on the heavy maintenance scale ~ith an' 

. effort to bring the road up to a: standard 26-foot -width and to a grade 
well above the'ordinary high water. Part of this sectiori.will.have to 
be surfaced following he grading, the a111oun:t being governed bv the 
effect traffic has on it. ' · 

The remaining 30 miles from Toltec to the county line is up to 

grade, but to narrow for heavy traffic. Some of the ford crossings 
have proved to be _too low and some are too small. Through laclc. of 
maintenance the water has be;n allowed i:o side wash he road em~ 
bankment tci a considerable extent. This will all be corrected in a 
prngressive fashion and the: section will be brnught up to standa"i. 
drainage and 26-foot roadway. Maintenance is now beiiig applied r,, 

, the entire 38 mil_es with a marked showing of improvement.> T), 0 

nature of the work being done on this road i;ow rnaJces' it hard T" 

recommend further, but it is the opinion here that this class of heavv 
maintenance will sho_w for itself as the work goes on. · 

-The equipment ,used on this work is one 10-ton caterpillar, four }-_ 
W. I), trucks, t\vo graders and· one F_ord r.unabou_t .. 

• DISTRICT NO. 3 

T. S. O'CONNELL, District Engineer 

URING the l~tter part of November, 1925, the State_ Engineer 
and the Board of Supervisors of, ,Greenlee County entered 
into an agree!llent that the State Highway Department do. 

. . certain work on the Clifton-Mule Creek Highway. On the 
completion of this work Greenlee County took over>the maintenance 
of this road. The State Highway Department. further agreed to 
take over the maintenance of that portion of the Safford-Duncan~ 
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Lordsburg .U. S. Route 180, in Greenlee County. This change 'took 
effect about February 15, 1926: · 

At the same time the State Highway Department took over .the 
maintenance of approximately 12 miles of road in Graham Co~nty, 
from a point about two mile.s east 'of- Solomonville to the foot of 
Peloncita Mountains of th~ Clifton-Solomonville Highway. Eight miles 

' of this section is on U. S. Route 180 and the remaining four miles 
on State Route 71. · ·. 

July 1, 1926, the State Highway Department started maintenan.ce 
on approximately 35 miles of the North and South Road, State Route 
81, from the city limits of Safford in Graham County to the junction 
of Willcox-Bowie Road in Cochise County. 

That portion of the White Rive~ Highway lying between Rice an' 
the White River Indian Agency was turned back to _Gila County 
July 1, 1925, for. maintenance. This road was ·reconstructed jointly 
by Gila Cou"nty and the State Highway Department, the· work being.·· 
done urider county supervision. 

Mesa-Superior Highway 
Maricopa and Pinal Counties 

Length 21.1 Miles A. F. E. 356~A and B 
Apache Junction Section 
FRANK DANA, Care taker 

The first eight-mile section is a wide, natural surfaced highway 
through a granite-sand clay country.· Due to its width and the 
excell'ent material this stretch has withstood the heavy traffic burden 
remarkably, well. The drainage situation, however, is very poor'. The 
numerous washes are crossed by means 'of Class "B" fords. 

A request was made a.nd right-of-way obtained to wing ditch 1 the 
entire project and clean out channels .below the fords, but no money 
has been available to do this work. This should be done as soon as 
possible. The maintenance of this section is done entirely with a 
light power grader, which passes over the road daily, and an occa-
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. sional crew in a light dump truck to fill the fords with suitable mate­
rial after rams. The averag~ daily traffic on this piece of road is 
600 cars. 

The next 13.2 mile stretch .was built as, a gravel surfaced 24-foot 
road. However, due to side. shrinkage. the road in embankments is 
now not more than 20 feet wide. The ·road now is too narrow to take 
care 'of the heavy .traffic and should be widene~l and paved. There 
are numerous cross washes that arc f~rded at present. Some of these 
w·ashes drain a 'considerable area .and run for several hours. Bridges 
should be built over the washes, as tr~ffic is too heavy to be in­
convenienced by waiting for water to subside sufficiently for the 
public to cross. There are-two short stretches of bed alignment that 
also should be corrected. There are also several ·small structu.res that 
are too small for · area drained. In ordei,- to keep this · piece of road · 
in fair shap it is necessary for· the caretaker to cover the entire .road 
daily with heavy 12-foot blader or leveler. The !lveragc daily traffic 
is 450 cars. 

U. S. Route 80 

Mesa-Superior and Florence-Superior Highway 

Florence Junction·. Section Pinal County 
Length 19.8 Miles A. F. E. · 367 

JAMES CARDIN, Caretaker 
The first five miles are surfaced· with two and one-half . inch 

asphaltic concr<:tc. At present this paving is beginning to show signs 
of failure and should be treated with a flush coat as soon as possible. 
The shoulders in several places, notably at the Queen. Creek bridge, 
are too narrow and should be widened. The average daily trdfic 
is 500 cars. 

The remaining 14.8 miles,' extending from Florence Junction .to the 
west end of the Gila River bridge at Florence, are gravel _surfaced. 
With the possible exception of about two miles on each end, this sec­
tion is in excellent condition and should hold up for the next two 
years, The four miles mentioned should be resurfaced. 
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In the fall of 1925 about six _miles were washed out: Additional 
drainage was supplied and thy entire project protected ,by wing 

• ditches, and although ithas since experienced several severe storms, 
no damage has • been _done .. to the road. The average -.traffic on this 
section is about 30Q. cars a_day. 

-- . •. · U .s. Route 80 
Phoenix-Tucson 'Highway Florence Junction Section 

• , ', • ·,•.'t,· ·l , 

.... Etfra Gang 
C; H.LEWIS~ Foreman 

J. R. VAN' HORN, Resident Engineer 
The. recoristn.1ction of the Florence· J un~tion-Flore~ce · se~tion was 

begun Septemb~r 15, 1925, by extra gang under C. H. Lewis, foreman. 
The :road. had been badly damaged by heavy fall; rains· which had 
washed out the should~rs, carrying away the' surfacing and destroying 
some portions of th~ road entirely. 'The roadbed was repaired •and 
resurfaced, 2,345 _cubic yards of surfacing being hauled.: Seven new 
dips were ~onstructed, tw_o feet. deep, and. 200 t_o 300 .-feet long. · The 

· dips 'nave long, easy riding vertical- curve_s with a maximum of -;4- per 
cent grade for the approach~s .. 

. . . . 

.Thirteen thousand,, five hundred -lineal :feet of wing , ditches; · 14 
. · feet . wide and '. 18 .. inch~s deep were cbnstructd to 'concentrate the 

water, preventing the .borrow· ditches from being overloaded. . The 
ditches were dug with an elevating grader at a cost of 14 cents· per 
cubic.yard. 'The work was cbmpleted January 5, 1926. 

Since the con~truction of the additional dips and ditches, this section 
, has not suffered any damage froin the fl~ods during the past year: ' 

u~ s .. ~oute 180 
Florence-Superior Highway Pinal County 

. - Florence Junction: Section;·'. -- ..... 
- .. 

Length 10.8 Mile_s A._ F. E. 36~ _. 
JAMES A. -CARDIN,CCare_taker 

' • , , s I , , : : •• 

This section of road is generally a well constructed gravel road 
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through fairly heavy country, extending from Florence. J un{:tion to 
Queen Creek. bridge, just west of Superior. In some places additional 
urainage should be· placed and storm ditches constructed, but· as a 
rule no great damage is done by floods. This road, together with the 
Florence-Superior section of U .. S. Route. 80 is maintained by means 
of arheavy power grader, which operate; continuously, and a heavy 
truck which alternates pulling . grader and · resurfacing road: At 
intervals an.additional truck is added to equipment to haul surfacing. 
Th~;e a:e about 450 cars daily .over this road. Using the present 

l , , . . ,, ·, , 

., 'type of maintenace the road sh.ou.ld stand the next two years' traffic. 

U.S. Route 180 .. 
· Superior~Miami Highway · . Pinal County 

· · Superior Section 
Length 15.5 Miles · A. F. E. 369 

ToM REED, Caretaker 
From Queen Creek bridge, 4.5 miles west of Superior, into Superior 

the road is becoming too. narrow for the present traffic and should 
be 'widened. The present surfacing is a diabase material and alth?ugh 
it makes an excellent roadbed it is not lasting. This section should 
be paved in the .near future. ·•· . . 

From Superior to the Pinal-Gila Com;ty line the road is of high 
type' mountain construction, though 'ra.ther crooked .for future tratfic.. 
There are. a. few places where curves should be widened to increase 
sight distance. Additional drainage should be put in .th.e vicinity of 
Devils: Canyon and the roadbed widened' on th.e fills near county line. 
About 750 cars a day is the.· average traffic. 

· The caretaker has one. truck and grader. At stated intervals an 
~dditional truck is provided to help haul surfacing. 

. . .· U. S. Route 180 
Sup~rior-Miami Highway Gila County 

· · Miami Section 
Le~gth 9.5 Miles A. F. E. 407 

· JOHN H. DAVIS, Caretaker: 
. '· Extending from· the Pinal-Gila County !in~ to · the city limits·· of ·. 
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Miami this section of road is. in .a .very · good condition, though in 
places rather crooked for present traffic.• The drainage is generally 
good .. The wooden bridge over branch of Bloody 'Tanks wash should 
be replaced· by a standard concrete structure. 

One Liberty truck, one graderand a leveler are th~ standa~d main­
tenance equipment. .When necessary an, a.dditional truck is sent out. 
for patch work on surfac,e. The average traffic is about· 800, cars 
a .day; The present maintenance method should be adequate .. How-. 
ever, a heavy type of motor patrol should .be added to both this arid 
the Superior section. 

U. S. Route 180. 

Globe-Soloi:nonville Highway 

Rice Section 

· Length 28.6 Miles 

HENRY THOMPSON, Care taker 

Gila County 

-A. F. E.405 

From Globe to a point about three .miles east. of Rice, ,this road 
is surfaced with gravel. containing a large amount of over-size material, 
making it very difficult to maintain .. , As the; new hig~way acrnss 
Coolidge Dam takes off at a point about seven miles east; of Globe, 
the i;oad cast of that point should stand· futur~, traffic with the addi­
tion of a -thin layer of surfacing. However, the first several miles 
should be straightened and resurfaced. The two underpasses 'under 
the Southern Pacific ,·railroad should be ;built as soon as possible, as 
the presen(ones are, very.·dangernus'. 

The last five~mile section 'of this road is temporary: in character, 
but, though slow,. should be left as, it is, provided, the new mad is 
built in the near future. At ,\present th~, entire section is maintained 
by means of one F. W. D. truck .and grader; and one light truck, for 
patching, A heavy power grader should : be added to' maintenance 
equipment. There are at ·present about 400. cars traveling this road 
daily. 
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U. S. Route .180 
.Globe-Solomonvillc Highway. 

Geronimo Section 
Length 32.8 Miles 

Graham . County · 

A. F. E. 404 
J. N. HOLYOAK, Caretaker 

· From the San Carlos River bridge to Bylas, the present road is 
very poorly constructed. .There are several · old wooden structures in 
place now that will not stand heavy loads. The new 'road across 
Coolidge Dam will eliminate this stretch so that no great amount of 
betterment work should be attempted. From Bylas to Geronimo the 
road is of a higher class, although several washes are crossed by fords. 
Bridges should be built across these washes as soon as practical. The 

· surface of the ro~d here should hold up for some years to come'. 

The entire section is being maintained by one F. W. D. truck and 
grader. On account of ,the extreme length of road it is necessary for 
the truck to be used entirely for dragging. A light truck should . be 
added to this equipment. The average daily traffic on .this section 
1s 210 cars. 

U. S. Route 180 
(}lobe~Solomonville _ Highway 

Safford Section 
Length 34.7 Miles 

Graham, County 

A. F. E. 410 
. ' 

JAMEs· H. • FINE, Caretaker 
From Geronimo to Mathe~vs· wash the road is · surfaced with 

decomposed granite. The ,alignment, with the exception of a few 
short sections, is good, but the drainage is very bad'. A survey· should 
be made in the near future and steps made to finance a new project. 
If. it is impossible to finance entire project, drainage structures should 
be built and grade line raised·. in several places. Mathews Wash, 
Black Rock Wash, and Goodman Wash should be bridged. Additional 
rights-of-way should be obt~ined. 
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From Mathews Wash to a point two miles east of Solomonville 
the road is surf<l:ced with standa_rd section asphalt concrete or cement 
concrete paving. Considerable trouble is encountered with the main­
tenance of shoulders and bo~row pits. T,he: highway_ dep'artment has_ 
no regular width of. right-of-way, and this should be obtained. Also 
provisions should be made to re~ove all irrigating canals· from the 
right-of-way. · 

The caretaker has two_ F. W. D. trucks, one grader and _o~e hot pot 
to maintain this section. One F. W. D. truck should _be replaced by . 
. a heavy motor grader. 

The average traffic on this sect.ion of road is 650 cars daily. 

U .. S. Route.180 · 
. So~omonville-Duncan-State Lin". -Highway. 

Clifton Junction Section Graham County 
. . 

Length 18.5 Miles A. F. ·E. 411 
WM. BINGHAM,.Caretaker 

This section is a newly. constructed, well drained, highway, with 
· the exception of bridging. • San Jose W.ash no improvement _should be 

necessary for some years. 

The caretaker has. one F. ·w. D. truck, one grader, one light; truck 
and one long leveler. The light truck should be replaced by a heavy 
m~tor grader _and the F. W, D. used for hauHng surfacing material. 

The average daily traffic is 140 cars a day. . ., ___ _ 
U. S. Route. 180 

Soldmonville~Duncan-State Line Highway . . ' 

Duncan Section Graham. and Greenlee Counties 

Length 24.1 Miles A. F. E. 412-A and B 
s. w:,o'uNEGAN, Caretake~ 

The first 4.6 miles of this section is a well grad~d, . well drained 
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road. The surf ace over most of the road contains too much · clay but 
the caretaker is remedying this by the addition of wash gravel. · 

The next 12.5 miles int,o Duncan is, under construction, and on 
, completion should .be one of the bestbuilt roads in the State. 

From Duncan to the State line is an old county road in exc.ellent 
condition. With the addition of .{ few pipe, some surfacing and the 

· lightening of a sharp curve about five. miles east of Duncan, this road 
· should stan.d several years traffic. These· improvements can be made 

in the regular course of· maintenance. 
Th~ equipment used is one F. ,W. D. truck and one grader. A motor 

grader should be added. ' 
· The average daily traffic is 140 cars. 

u. s. Rout~ 180 
Globe-Safford Highway Rice Section 

Extra Gang 
C. H. LEWIS, Fore man ... 

J. R. VAN l:loRN, Resident Engineer 
w 6rk was begun' January 8,. 1926 by an extra gang 011 two miles of 

de~our beginning about three miles east of Rice on Globe-San. Carlos 
section.·· This detour was made necessary because of the loss of two 

. large wooden bridges, destroyed by floods. Due to the fact that this 
road will be abandoned when the new road around San Carlos dam 
is built it was not worth the. co~i: to construct. new b~idges. The de­
tour .heads the washes w.ith a, ser,ies ot dips, and crosses t.he railroa.d 
two miles east of the original crossing. This crossing is far better 
than the old crossing. The dips are fairly easy riding and the detour 
in general is probably as good as the original mad .. This .work was 
completed February 4, 1926. , 

U. S. Route 180 
Globe-Solomonville. Highway. · Safford Section 

. . . Extra Gang 
JNo. M. WEBSTER, Foreman 

J. R. VAN.HORN, Resident Engineer 
· Work on the 'concrete bridge one mile and a half west of Ashurst 

·' 
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on Gei:onirrio-Safford section was begun April 15, 1926, by an extra 
gang under. John Webster, foreman. This bridge·was built to replace 
a dip that had long been a nuisance, being full of water practica]ly the 
whol.e year. The. bridge was two 10-foot' spans with ,eight-inch slab .. 
reinforced with five-pound railway steel. This. type of structure is . . 

very economical, although not up to Federal Ai.cl standards. 

A woodenbridge designed by the bridge department was also built 
to replace an old structure across canal one mile east of Glen.bar. 
Work on the two bridges was completed May 31, 1926. 

State Route 88 
Apache .Trial Highway Pinal County 

• ·• . · .. I 

Apache Junction Section 
Length 5.2 Miles A. F. E. 356-B 

FRANK DANA, Caretaker 
This is a self~surfaced road passing through a country of wonderful' 

road building material. The construction and align~ent, though qot 
up to the.standard, will suffice for years .to come. An occasional drag.:. 
gin.g is aU that is necessary to keep the mad in condition. 

Average daily traffic is 125 cars a day. 

State Route 88 · 
Apache Trail Highway·. Maricopa County 

- , , , 

Tortilla Flats Section 
Length 20.0_ Miles A; F. E. 359 

·· HENRY MITCHELL, Carefaker 
, This portion of the Ap<l:che Trail, from the Maricopa-Pinal Co~nty 
line. to approximately the. top of )Fish Creek Hill is one of the .hardest 
pieces of road in the district to mai~tai~. In the •[~st two years the 

·roadbed was entirely resurfaced with a thin layer of rather indifferent .. 
I • 
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material and additional drainage added. A few blind curves were 
also widened. 

Due to the heavy trucking, and the poor class of ·material available, 
a truck and sometimes two are needyd to be conustantly hauling sur­
facing. On the whole, the entire section is in far better condition at 
present than it has ever· been. The temporary wooden bridges across ' 
Boulder Creek probably will last two years more,' but .shou!d be 
watched constantly. · 

The equipment used on this project is one Liberty truck, one grader 
and one leveler.· An additional truck is sent to the ~aretaker at inter­
vals to help resurface. The average daily traffic is about 115 cars. 

. . . State Route 88 . . . • . . . 
Apache Trail Highway Maricopa County 

Fish Creek Section 
Length 21.5 Miles A. F. E. 360 

LEON ELLSWORTH, Caretaker 

From the top of Fish Creek Hill to Fish. Creek Bridge considerable 
difficulty is encountered in keeping surfacing material on the road due -
to the excessive grades. From Fish Creek Bridge to the beginning of . 
the new co_nstruction the road bed is built of excell~nt material. .The 
drainage, however, was very bad .. An extra gang was to work remedy­
ing that when state -forces were' shut down in N<;NemtJer, 1926'. A 
months work will put this drainage in excellent shape. On completion 
of the 8.8 miles of new road just west of Roosevelt this section will ·be 
very easily maintained. One truck, a grader and a leveler are used . 
to maintain this section. 

The average traffic is 65 cars daily. 

, State Route 88 
'Apache Trail Highway' . · Gila County 

Globe-Roosevelt Se'ction 
· Length 33.0 Miles A. F. E. 406 

· · JAMES M. SANDERS,_Caretake_r. 

This section IS one' of the most important pieces of road in Giia 
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county. Besides being a ·part of .the famous Apache Trail it is also 
the main artery from Globe and Miami to the northern part of Gila 
Cou~ty, Prescott, Ash Fork, Flagstaff, Winslow and Holbrook: 

The road _bed with the exceptio~ of a short stretch out from Roose­
velt has been widened. The remaining stretch should :be widened as 
soon as possible .. ,The road bed is made for the most part of decom-
posed grainte ,and is easily maintained'., · 

Several washouts occured in the last two years due to lack of suf­
ficient drainage; An extra gang was put on in the summer of 1926 
and the worst places were taken care of. However, considerable more 
drainage should be, put in when money is available. The wooden 

· bridge a_cross Miami Wash should be replaced by a concrete structure 
within the next year. 

One F. W. D. truck, one grader, one leveler, and one Ford truck 
are used for the maintenance of .this section. 

The average daily traffic is 700 cars. 

State Route 88 
Apache Trail Highway Fish Creek Section 

Extra Gang 
C. H. LEWIS, Fore man , 

A .. F. E. 6~4 provided for the rebuilding of retaining walls and road 
bed destroyed by the flood waters of Fish Creek and the construction 
of proper . drainage openings, ditches and dykes and betterment C iri 
alignment from Fish Creek Inn to beginning of new. construction .. The 
retaining walls and road bed were reconstructed, 56 feet of 60-inch, 52 
feet,and 36-inch corrugated metal culvert pipe laid and 1300 feet of 
ditches and dykes constructed when the work was discontinued, due 
to lack of funds. 

There is yet 108 feet of 60-inch, 72 feet of 36-inch, and 132 feet of 
24-inch corrugated metal pipe to be placed. This work should be · 
completed as soon as possible to prevent further damage to the' road. 
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State Route 88 
ApacheTrail Highway' . 'Globe-Roosevelt ·sectio11 

' . ' . ' 

Extra Gang 
· J. R. VAN HORN, Resident.Engineer 

Work on drainage strnctures ori Globe-Roosevelt s·ection was ,begun . 
February 6. 1926, by extra gang under C. H. Lewis, foreman; Six­
fords were c,onstrncted .from 300 to 400 feet long. The ·fords have a 
cement rubble masonry wall on the down stream side with 'a rock 1 

· basket apron. The baskets are constructed by' lacing together two 
sides of 60-inch ·No. 12 hog wire,- filling with rock and then lacing the 
two remaining sides together . forming a continuous sausage Eke · 
structure. 

· This form of apron has proved much more. successful than the con­
cr_ete apron due to its flexib,ility. As the stream scours the, basket 
· drops intothe cavity, thus preclucfing any chance of the retaining wall 
being under-mined. Dykes were built in the form of a '"V" from each 
dip. These dykes should be rip-rapped in the near future. 

Sixty feet of 48~inch; 160 feet of 36-inch; and 146 feet of 24-inch 
corrugated metal pip~ was laid.', Headwalls f~r these culverts .were of 
cement rubble .. masonry '.construction. 

Seventeen hundred and forty feet of bank protection was construct­
ed along Pinal. Creek and its tributaries. These were constructed by 
driving two-inch iron pipe five feet apart in two rows with six feet 
between rows.· Forty-eight-inch hog. wire was then. fastened to posts 
and the ·space between the two rows filled with rock and brush. The 

' work on }his sectio~ was completed September 3, 1926. 

' State .Route 71 
Clifton-Solomonville ~Iighway Graham County 

Clifton Junction Section 
· Length 4.0 Miles A. F. E. 411 

WM. BINGHAM, Caretaker 
The maintenance of' this stretch of, road. extending from Clifton 
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Junction to the foot .of- the Pcloncita mountains, was taken over :from 
Graham:. County in 1926. County forces regraded and resurfaced it 

,before the St,ate 'took it over_. The surface is very thin. but due to the 
small amount of traffic should last for sometime. The caretaker drags 
a~d reshapes this stretch with the same equipment he uses on U. S. · 
Route 180. 

State Route 71 
Clifton-Solomonville Highway.· Gila River Section 

Greenlee· and Graham Counties 

Length 30.0 Miles A. F. E. 402-A and B 

CHAS. PERRY, .Caretaker 
This stretch of mountain ro.ad is for the most part in excellent 

shape. In the fall of 1926 the curves on that portion just out of Clif­
ton were widened. The surface is in excellent condition in the entire 
length except for the six or seven miles in Gr~ham County. .This 
stretch was surfaced with volcanic cinders. The surfacing has .worn 
very thin and an extra gang should be sent ciut next• summer to .do. 
light r~surfacing. The small drainage is not very well taken care of. 
on some portions of the road. Additional pipe should be placed on 
these portions. · 

The equipment used consists _of one F. W. D. truck and one grader. 

The average dai~y traffic is 50. cars'. 

State Route 7L 

Solomonville-Clifton Highway · 
. Gila River Section 

CHAS. PERRY, Foreman 

Extra Gang 

J~ R. VAN HORN, Resident Engineer 
Work was begun November 1; 1926 by extra gang under ~has/ 

. Perry, foreman, on the widening of dangerous curves and Smelter Hill. 
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The project extended from city limits of Clifton to the top of Smelter 
Hill. The curves were improved mainly by widening the road-bed on 
inside of curve, but in some cases, due to lack · of funds, the inside' 
bank was merely cut down level. with the drivers eyes thereby length-

. ening the sight distance. Work was completed October 31, 1926. 

State Route 81 
North and South Highway , Artesia Section 

Cochise and Graham Counties 
Length 35.5 Miles A. F. E. 143-A and B 

L. B. SCARLETT, Caretaker 
This sction of the North, and South highway was taken over as a 

State highway in July, 1926. The portion in Graham county from Saf­
ford south to the Graham-Cochise county line was built under the 
direction of Graham County. The remaining stretch was built by 
state forces .. 

For the most part the roads runs through undulating country and 
is self-surfaced. Portions of the first 10 miles south of Safford are 
surfaced with foreign material containing large amount of oversiie. 
The. road as a whole is very poorly drained, but should not cost much 
to be put in condition; There are about 150 cars a clay over the road. 
The extent o'f betterment work next year will depend entireJy .on the 
amoun~ the traffic increases. . · . 

The equipment consists of one F. W. D. truck and one grader. 

DISTRICT NO. 4 
E. M. WHITWORTH, District Engineer 

1 U.S. Route 80 
Tucson~Florence Highway 
Length 22 Miles 

J. B. BOURNE, Caretaker· 

Pinal County 
A. F. E. 453 

ms section begins at the north encl of the Gila River bridge 
and extends to the north city limits of Florence, a distancc 
of one mile. Beginning again at so~th city limits of Florence 
it extends 21 miles in a .southerly direction towards Tucson. 

During the past two years that portion of the project north of Flor­
ence was resurfaced by prison labor. 
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It is recommended the grade line: of this project south of Florence 
be raised practically the entire length arid that necessary drainage 
be pi:ovided. During rainy periods considerable damage . is caull'ed 
due to inadequate waterways and resultant overflow of ·roadway. 
As no. ranches are located throughout length of project, the procuring 
of stock for cleaning out of dips after rains is a problem and often 
results in delay smoothing up dips. The Havelock Maintainer on 
rubber tires is used with F. W. D .. truck for power, and gives good 
service on this section. 

It is desirable that the department acquire title to land in the 
center of project that maintenance camp may b; established. · 

U. S. ROUTE 80 

Tucson-Florence Highway 
Length 21.3 Miles 

H. B.'HALL, Caretaker 

A.·F. E. 452 , 

The section begins 21 miles south of Florence and extends in . a 

southerly direction to junction of :the Oracle Road with this highway. 

This section is maintained with a standard. maintenance force who 

use F. W. D. truck, Havelock maintainer and eight-footgrader. It 

is recommended 'that Brady Wash on this section be bridged, as it 

invariably causes delay to traffic due to high water during rainy 

periods. 

U. S; Route 80 
Tucson-Florence Highway 

Length 3.2 Miles A. F. E. 451-A 
J. W. HORTON, Caretaker 

. 
This section extends from Oracle Junction to the Pinal-Pima 
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County line. A standard. maintenance outfit maintains . this section 
in addition to Project 4 51 ~ B, which adjoins it. 

U. S. Route 80 
Tucson-Rlorence Highway 
Length 20 Miles 

. J. W. HORTON, Caretaker. 

Pima County 
A. F. E. 451-B 

The section begins at the Pinal-Pima County line _and runs r~ 
Tucson. Of this section 16.2 miles· are surfaced roadway and ? u. 

miles are concrete. pavement. Jt is proposed to .cut down high joinm 
i1{ the pavement section when a compressor is available'. · In born 
Pinal and Pima County sections it is recommended that the major 
portion be surfaced, as maintenance treatment is much hindered bv 
the presence of oversize rock, ai:d lo_ng sections lack binder. 

The_ Billito bridge is on this section; examination and recommend 
tion has . been made relative .to flood control. 

U. S~ ,.Route 80 ·. 

Tucson-Benson Highway 
Length 23 Miles 

A. V. LEMMONS, Caretaker· 
A~ F. E. 454 

This section begins at the junction of the .Tucson-Nogales and 
'fucson-Benson Highways, and runs in an easterly direction towards 
Benson to the junction of the Vail-Sonoita Highway. A relocation 
s1uvey of .this road has been made. and the plans are before- the· 
bureau of public .roads for approval. · This new location provides 

•. the elimination ()f three grade crossings; On the basis that this 
improvement . may be made, nothing· but straight .maintenance is 
being given this old section, .which _would have ~een improved by 
grade raises, elimination 9f bad curvature and surfacing had not· 
the new constrnction been contemplated. 
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tJ. S. Route 80 
· Tucson-Benson Highway 

Length 18 Miles /A. F. E. 456-A 

J . .LARCHER, Caretaker 
· This section begins at the , junction of the Vail-Sonoirn Highway 

with _the Tucson-Benson and extends. to the Pima-Cochise County, 
· line. It is maintained with a standard maintenance, force of three• 

men, being well maintained. Consrderable. Page Hi-Way· Guard 
Fence has been' installed on curves of this project; 

U. S. Route 80 
Tucson-Benson Highway ' 
Length 10.1 Miles 

J. I. ARCHER,' Caretaker 

Cochise· County· 

.. A. F. E. 456-B 

This section is maintained by .the above mentioned force. It 
extends_ from _the Cochise-Pima County line to _the city limits ,of 
Benson. Redflex 'flash signals have been installed at all r1ilroad 
grade crossings: on the section: Page Hi-Way guarcl fence has been 
installed on curves. 

U. S. Route 80 
Benson-Tombstone l-Iighway 

Length 22_ Miles A. F. E. 458, 

E. H. TILTON, Caretaker 
This section extends from city limits of Benson to the junction 

with the Tombstone-Nogales Highway, and is maintained with stand­
ard· maintenance force. The recent unprecedented· floods in the San 
Pedro washed out steel truss bridge _on this project at St. David. 
A temporary pile bridge.· is in place. · A survey is being madd to 
determine the practicability of a joint State and County bridge: 
Regardless of the findings,' relocation will be made of a :portion of 
'this project, 
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U.S. Route so· 
Tombstone-Bisbee Highway . 

Length 26.3 Miles A. F. E. 463 
M. H. DULANEY, Caretaker 

This section extends from the city limits of tombstone to the city 
limits of Bisbee; 16.2 miles of this section are paved with asphaltic 
concrete, 6.2. miles of which were commenced June, 1925, and com­
pleted January, 1926. More detailed information regarding this 
section appears elsewhere. The remainder of this section, 10.1 miles 
long, is surfaced highway; of. this portion 2.1 miles have been re­
constructed, work commencing May, 1925, and' completed August, 
1925. It is proposed to widen shoulders; lengthen struct,ures and 
replace structures not .up to F. k -Standards on the _10-mile pavement 
section immediately out of Tombstone.· Authority has been granted 
for this improvement. 

U. S. Route 80 
Bisbee-Douglas Highway 

· Length 24 Miles . A. F. E. 464 
This section. extends from the city limits of Lowell to city limits 

of Douglas. The 'section is paved with 18-foot concrete pavement. 
As this section was not shouldered on original construction and the 
fills are badly scoured, it is imperative that extensive repair to b~th 
pavement and fills be made soon; The maintenance of this pavement, 
such as treatment of cracks and the like,• is cared for by extra gang 
force. · · · 

U.S. Route 80 
Douglas-Rodeo (New Mexico) 

Len th 23 Miles A. F .' E. 465 
Guy DAVIS, Caretaker 

This section extends from th.e city limits of Douglas in an easterly 
direction towards Rodeo, New Mexico. It is recommended that por­
tions of this road should be .resurfaced. Two short projects are con­
templated to· improve the section. One is . a line change at Silver· 
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Creek in a rock cut which will eliminate very bad alignment. The 
second change would eliminate two grade crossings, one of them 
a dangerous one, owing to sight dista.nce of the approaching train 
being short. 

U. S. Route 80 
Douglas-Rodeo (New Mexico) 

Length 25 Miles . A. F. E. 466 
.BERT CLICK, Caretaker 

This section extends from a point 23 .miles from Douglas · to the 
Arizona-New Mexico State line. Two and six-tenths miles of this 
section have been raised and surfaced by State forces under for~­
manship of D. H .. Kleinman. Additional sections of this project arc 
recommended for raising .. and resurfacing. 

State Route 81 
Douglas-Safford Highway 

I:ength 19. Miles A~ F. E. 471 
E. J.' KELLEY, Caretaker 

This section extends from Douglas in a, northerly direction to a . 
points 1.5 miles north of McNeil, and was constructed by State 
forces during this biennial. period. This section passes through the 
Sulphur Springs Valley, which has poor road material. None of 
this section was surfaced under original construction. After com­
pletion of work, heavy rains made it imperative that this section be 

- surfaced and this is being done at present by extra gang force. Su~­
facing will be completed January, 1927. 

State Route 81 
) 

Douglas-Safford Highway 
Length 27 Miles A. F. E. 468 

A. McGEE, Caretaker 
This section adjoins Section 471 and extends to Pearce. It 1s the 
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sctme class of m.at.erial as the aforementioned section. • For this reason 
five .. men are employe4 instead of the. standard maintenance force of · 
th.rec .. Their .work, in addition to the regular. maintenance, has. con~ 
sisted of surfacing such portions of the section that were in need of · 
same. The entire system is .now i.n first-class condition. 

State Route 82 
Tombstone-Nogales Highway 

Length 24 Miles A. F. E. 461 
R. J. CORNELIUS, Caretaker 

This sectton e~tend~ from the west end of the pa~em~nt at Tomb­
stone towards ~ogales to the Cochise-Santa Cruz County line.'·. Dm­
ing the recent floods of the San Pedro in October the approach fill 
to _the Fairbanks end of th.e bridge on this section was washed out. 
A cribbed incline approach was constructed tq the bridge to replace 
the fill, and traffic was passed OVCI: the bridge 24 hours after tre 
receding of the waters. Replacement of ,the fill will. b.e made Jamiary, 
1927. This entire section is well. drained and easily maintained, and 
might be classified as one, of the best surfaced ~oads in the State. 

State Route 82 
Tombstone-Nogales Highway 
Length 27 Miles 

Santa Cruz County 
A. F. E. 462 

W. H. COLLIE, Caretaker. 

This section extends from the Cochise-Santa Cruz. County line to 
Patagonia. It is a well dra_ined, surfaced highway and is comparable 
to the section which precedes it. 

·Th.ere are several dangerous .grade crossings on this sec.tion which 
could be -improved .. · Page Hi-Way guard fence has been installed 
on the . bad curves of this section; also have had Red flex sig~als 
placed at all railroad crossings., 
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State Route 82 
Tombstone-Nogales Highway 

Length 22 Miles A. F.-E.-470 
JESS GATLIN, Caretaker 

,1 , ', I 

This secti.ons extends from ·Patagonia. to the city l_imits of Nogales. 
This maintenance se~tion, reconstructed by · State . fo~~es, is in the 
main thrnugh. hilly country and difficult of maintenance during wet 
seasons on account of the.,nature of the material, which is dav. The, 
worse sections ar'e grndually being . impro;ed by sanding. of. the 
roadbed, the same being done by . a. standard maintenance force. 
Widening of road arid drainage protection work on four miles of 
this · is recommended. · · · 

Length 4 Miles 

State Route 83 
Vail-Sonoita Highway 

L. S.· OGLE, Caretaker 

A. F. E. 472-B 

This section extends from Sonoita four miles north to the Pima­
Santa Crnuz County line. It is practiqlly a grader · section road. 
Local material. is unsatisfactory for the roadbed. Surfacing and the 
installation of drainage str~ctures recommended. 

State Route 83 
Vail-Sonoita Highway 
Length .. 24.5 Miles 

L. S. OGLE, Caretaker 

· Pima County 
A. F. E. 472-A 

This section extends from_ the Pi~a-Sa~ta Cruz County line to 
the junction of·. the Tucson-Benson Highway, of . which adjoining 
:Project 472-B is a minor section. A portion of. this. section was 
constr~cted by State forces under the supervision 6f W. D. Moss'. 
It is a well drained, fast and scenic highway. 
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Construction of this section opened up the Sonoita country with 
the county seat of Pima, making practicable the development of 
mining claims in the Greaterville District. Considerable Hi-Way 
fence should be installed on this section. 

U.S. Route 89 
Tucson-Nogales Highway 
Length 29.3 Miles 

- Santa Cruz County 
A. F. E. 459-B 

WM. LOWE, Car'etaker 
This section extends from the .city limits of Nogales northerly to 

the Santa Cruz-Pima. County line. It consists of 2.3 miles of 18-foot 
concrete pavement out of Nogales and 27 miles of dirt road. The 
entire dirt road should be reconstructed, portion of the present line 
bein abandoned and relocated to eliminate very bad and dangerous 
curves. The section was never surfaced and treatment by main-• 
tenance forces• develops much oversize rock with resultant pot-holes 
in dry weather. 

This section was not located with a 'thought of the high speed motor 
traffic which· has since developed, and follows the route of the old 
horse-drawn stage. · · 

The pavement section is in excellent .condition and necessary main- . 
tenance is given by extra gang force. · · 

Three miles north of Nogales recent heavy. rains have damaged 
the roadway where wash parallels it. Immediate protection work 
should be done before recurrent rainy seasori, as the .wash is encroach­
ing upon the roadway. This protection should be in the nature of 
a retaining wall. The structure bridging this wash is also in need 
of repair, foundation of same having. been undermined by said floods. 
Should it be impossible to relocate and reconstruct this section, addi­
tional drainage structures ~hould be installed and consid

0

erable mileage 
surf aced. - --,---- · 

U.S. Route 89 
Tucson-Nogales Highway 
Length 8.9 Miles 

Pima County 
A. F. E. 455 

. This section begins at the city limits of Tucson and extends 8.9 
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miles s~uth towards Nogales. It. is .an 18-foot c..oncrete pavement in 
first-class condition, Necessary maintenance, such as treatment . of 
cracks, is done by extra gang forces. Work sho~ld be done on the 
shoulders of this section .. 

U. S. Route 89 
Tucson-Nogales Highway 

Length 29 Miles A. F. E~ 469 
D; 0. MUMFORD, Caretaker 

This section extends. from the · south end of the pavement afore­
mentioned, Project 455, towards Nogales to the Pima-Santa Cruz 
County line; 13.6 miles of this section,which is known as Federal Aid 
Project 86A, was ·constructed· during this period by contractors 
Downer & Fredell. A more detailed description of this project is 
noted elsewhere. It is recommended that considerable of the remain­
ing mileage of this sectionbe reconstructed and surfaced. 

. Continental Bridge No. 1: In recent floods the river channel was 
very materially changed and this change endangers the southeast 
abutment of the bridge. Protection work is contemplated south of 
the bridge. A survey of this condition has been made and data 
submitted. 

State Route 87 
Tucson-Casa Grande Highway 

Length 25 Miles A. F. E. 473 
· W. H~ WHITE, Caretaker. 

This section extends from the junction of the Tucson-Florence 
and Casa Grande Highways in a northwesterly direction towards 
Casa Grande to the Pima~Pinal County line. This section was re­
cently taken over by the State for· maintenance from Pima County: 
It is a surfaced, well drained highway throughout. 

' ft is recommended that land be acquired for the establishment 
of a maintenance camp. A standard maintenance force cares for this 
section. 
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Extra Gang Force 

M. E. TAYLOR, Fore man 
Credit is given. the extra gang force under the able foremanship 

of Mr. Taylor. This force is called upon in emergency cases and 
renders most valuable service. During the recent flood conditions, 
when roads and bridges were washed out, the value of this force 
was strongly emphasized when it looked as though, traffic might be 
delayed for several days, especially at the points where the St. David 
bridge on the main east and west highway system was lost and the 
Fairbanks bi:-idge approach fill was washed out. However? im1;Ue­
diately the water receded, traffic was made possible , at the end of 
24 hours through the energetic efforts of this for.cc. During normal 
periods this force supplements the work of the regular mainte­
nance forces. · ' 

DISTRICT NO. 5 

W.R. BuTCHINS, District Engineer 

!STRICT No. 5 is divided into 13 maintenance sections, and 
although at the time District No. 5 was created there were 
four sections ~ithout maintenance, now the entire mileage 
in the district is being maintained by the. State Highway 

Department, with the exception of the Flagstaff-Angel project, which 
will be maintained by the Government. for two, years after comple­
tion. All of the maintenance being done at present is upon the 
Federal Aid 7 per cent. system. 

Along the Old Trails Highway through District No: 5 there are 
Jong stretches of road that' are purely dirt roads:--sand, adobe, and 
clay in a great many instances.:._which through the summer season 
carry a 400 to 600 car traffic per day, and it is an impossibility to 
keep these roads in an easy riding condition without an immense 
outlay of money for maintenance. It has been the policy · of the 
district to try, au'd haul surfacing upon as much of this kind of road 
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as possible with the maintenance crews, but this material is some­
times miles away from the section and must be shoveled_ on trucks. 

· As for this small amount of material a mechanical loader is too 
expensive and trap loading woul,d mean team and driver being idlt: 
at the pit for a greater part of the time, so very little can be. done 
so far as building' up a perman~nt ~r stable roadbed. · · ' 

The maintenance crews are' called upon to do a miscellaneous lot 
of work, from new construction, reconstruction (segregated as to cost 
into maintenance, bett~rment an<l reconstruction), as well as their 
regular run of maintenance. But all are loyal and ever ready to do 
their best upon all occasions, which makes it possible to keep th<' 
road; in the best. possible condition under the circumstances. 

In the description d the several maintenance sections, they will 
be catalogued consecutively from the western limits of the district at 
Flagstaff through to the eastern limits at the· two points on th; 
· Arizona-New Mexico State line. 

FLAGSTAFF STREETS 
On U. S. Route 66 

A F. E. 23-682 Coconino .Cou.nty 
This project is a bitulithic pavement from the western city limits 

to the eastern city limits, and is . on the State 7 per cent system of 
highways and was maintained by the State Highway Department 
until the last fiscal year. Bui: during July of 1926, a)l agreement 
was signed between the. State Highway Department and the City ol 
Flagstaff that if the State Highway Department would repair this 
pavement, which was b"adly cracked in. several places, that the main­
tenance would be taken. over by the City of Fla,gstaff. This. ,work 
was done, using a porta,ble mixing plant, ·at a cost. of approximately 
$1,200, thus freeing the State Highway Department of this mainte­
nance. 

U. S. Route 66 

Flagstaff-Angel Highway Coconino 'County 
Maintenance to start· upon this project two years after compeltion 
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by the G.overnment. See under heading "Construction" for a descrip­
tion of this . project. 

U. S. Route 66 
Flagstaff-Winslow Highway 
Length 12.7 Miles 

' ' ' \ 

Coconino County 
A. F. E. 324 1 

R. L .. HOLCOMB, Caretaker 
This .section extends from th,e east end of the Flagstaff-Angel 

project, just west of Canyon Padre to the .. bridge across Canyon 
Diablo, an old county road, and had no maintenance crew working . 
at .the time District No. 5 was _organized. But this road was in ;, 
very bad condition, hardly more than passable, so that in Decemh 
1925, an. enlarged maintenance crew consisting of the caretaker arid 
five inen,. with two teams, were placed upon this road, and the road 
worked into a first-class condition. The crew was then reduced·· to 
the caretaker and truck driver. The equipment used is an F. W . .1 
truck, an .ei,ght-foot grader and two small drags. The project is now r 

rough, owing to the. fact that Federal .Aid. Project No. 81 is now 
being constructed for this entire length and follows more or less 

. closely this old road; 

U.S. Route ·66 
. Flagstaff~Winslow Highway 
Coconino'& Navajo Counties 

F. A. 74 and F. A. 22 
Length 22.65 Miles A. F. E. 322 A. & · B .. 

L. E. BATES, Caretaker 
This section extends from Canyon Diablo . to the west city limits 

. of Winslow. The entire section has been constructed as Federal Aid . 
74 and °Federal Aid 22. Federal Aid 22 was constructed. complete, 
surfaced with six inches of selected surfacing 'material, but <?rily 3 .3 
miles of Federal Aid 74 was so surfaced. This leaves 16.65 miles 
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ol road constructed to F~deral Aid standards as to grade and align-: 
ment, but unsurfaced and fords not paved, This grade is made of , 
the local sandstone shale material, and in wet weather and for light 
traffic makes an excellent riding surface, ·forming a .crust of an inch 
to two inches On top, but with dry wea.ther and the heavy trnffic of 
summer this crust would not stand,' and. this 16.65 miles went to. pieces 
badly. An effort was made to resurface this road· as a Federal Aid 
project, but the closest surfacing that would stand the test entailed 
a railroad haul of some 60 miles and the cost was prohibitive: 

It .was decided to wait until finances were available. to pave this 
section. The maintenance crew has been enlarged to six men .and 
two teams, with two F. W. D. trucks, one Ford truck, an eight-foot 
grader and .a pOwered grader. .A shale containing lime is being 
placed o.n the w.orst sections of this project .. This entails a maxim~m 
haul of 10 miles and the material, although s9me better than the 
local material, the job when completed will. riot be satisfactory, and 
with the small force and long haul is rather an expensive procedure, 
and at best will .not make a satisfactory road when completed. 

U. S~ Route 66 
Winslow-Holbrook Highway 

.F. A. 40 
Length 21.9 Miles 

Navajo• County 

A. F .. E. 305 
AMBROSE HUNT, Caretaker 

This section extends from the east city limits of Win~low to Joseph 
City, and although built throughout as a Federal Aid project, with 
th~ exception of the fords, it was surfaced under the old specifica­
tions, allowing a maximum size of two and one-half inches material 
to go into the surfacing. But the small mil,intenance crew, co;sisting 
of caretaker and three men, with two F. W. D. trucks and one Ford 
truck, have by very hard and diligent work practically resurfaced.· 
this whole section, to a depth of two to four .inches, with the best 
material available, . 

There are two iarge bridges upon this section, the bridge over the 
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Little Colorado River, 862 feet long, and the. bridge over Cottonwood 
Wash/237 feet long; The flooring upon both of tlrese bridges .was 
in bad condition, but during 1926 a laminated floor made of three by 
four inch material, laid .with expansion joints every 16 feet, has been 
placed on the Cottonwood .Wash bridge and for about 75 feet of the 
Little Colorado bridge. · The balance of the Little C;lorado bridge 
has b.een recovered with the old 3 by 12 inch. decking. Both floors 
have been covered with one-half · t0 three-quarters of an inch of 
sanded asphalt, using squeegee si~e m~terial rather than fine sand, 
which contains too much dust. That portion of the floor made up 
of the laminated flooring, covered with· asphalt, 'is ·good, 'but upo~ 
that portion of the Little Colorado River bridge upon which the old 
3 by 12 inch material was · used, it .was not p'ossible to fasten this 
flooring 1 to · avoid any· movement, and these planks move .under . ex-· 

· tr~m~ly heavy loadk, which loosens the asphalt covering, allowing 
this to flake off .. This was thought of at the time, butmoney was not 
available .to entirely cover this long bridge with the laminated floor­
ing, but this must be done as soon as the money is available. 

The old wooden hand rails have been removed and the Page wire 
guard· fence type of hand ~ail placed upon the entire length of both 

bridges. 

A cloudburst last summer washed out 50 feet of the west approach 
of the Cottonwood bridge. Fifty-six feet of creosote.cl pik bridge has 
been driven to replace this and 250 feet of jetty· protection' placed ' 
upstream from the wes~ en4. , This jetty is mad~ bydriving two rows 
of 30~foot 56-pound rails fiye fe~t apart, the rails spaced eight feet, 
with six:.foot hog wire I fastened to both lines of 'rails, and rails tied 
together with old cable. The five-foot space is then filled with brush 

• ' I • • ' • I 

and roc.k. 

·. Both of these bridges arc- narrow; one-way bridges and are very 
dangerous for the type of connecting· road, carrying' the heavy traffic· 
of the summer months. Two very serious accidents have occurred 
owing to,-these facts within the past ·two months . 

. . I 
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U. S. Route 66 
Winslow-Holbrook Highway Navajo'County 
Length 22.0 Miles . . A. F. E. 304 

Jo1-1~ DEWITT, Caretaker . . , 
This section exten.ds · from Joseph City ~o the ·west limit of. the 

town of Holbrook and from the south limit of the town of Holbrook, 
~ast 11 miles. ' 

This section is covered by three different projects, Federal Aid 40 
from Joseph City to Holbrook, built under Federal -Aid standards 
with the exception of the fords. This (as was· the last section) was 
surfaced ~nder the old specifications, allowing the use of too much. 
o;ersize, making maintenance a very difficult problem.' The s~ction 
from Holbrook east ,for 6:6 miles is an unimproved road, aithough 
the, plans are completed for this 6.6 miles under Federal Aid 78B. 
The last 4.4 miles is on Federal Aid 42, which is built to Feaeral Aid 
standards with the exception: of the fords, and the surfacing u·pon 
this section is fairly good. .. 

On this· section is the LaRue Wash ·bridge, 496 feet long, which 
has been refloored with ·the laminated type of flooring, covered witl1 
one-half 'to three-quarters of an inch of sanded asphalt. Th~' old 
wo()den gua i:d rail has· been replaced with the Page wire fence type 
of guard rail and painted white. ·· 

Two hundred feet of jetty as described· und,er the last section has . 
. been placed at the west end of this bridge: 

A crew of a caretaker and two men/with an F. W. D. truck, a one­
ton Ford truck,' an eight-foot grader ·and· two. small drags are kept 
upon this section. ,. · · . . .. · · ,:·• · 

The maintenance camp for this section lias been discontinued and 
. the ·crew uses the yard and storage facilities· at Holbrook. . ' 

U. S. Route 70 
Holbrook-St. Johns Highway . 

.... · .. . . Nayajo & J\pache. Counties · · . . , . 
Length 20.8 Miles , . A .. F. 'E. 302-A and 302-R 

J. R. OVERTON, Caretaker 
This section extends 20.8 miles east from the end. of the last' sec-

-
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tion, 6.1 miles being the balance of Federal Aid project 42 built under 
Federal Aid standards, with the exception of .the .fords, _ai1d sur0 

. faced with very good surfacing materal, shmving a wear of approxi-
mately dne ai1d one-half inches in four years. The next 3 .7 miles . 
of this section is Federal Aid project No. 3, through the Petrified 
Forest, and although one of the first projects and built· narrow, the 
su/facing is very good and the road as a whole in very good concti­
tion. ·The next 11.0 miles, in Apache County, is unimproved road, 
but the worst' places have been surfaced by the maintenance crew 
and the 11.0 miles as ~ :Yhole is in g'ood shape; 

Very little work has been done 'upon this section-a fill widened 
here and . there, and small washoi.1ts repaired, some protection work 

/ being· done at the several bridges and fords. · · 

The c::tretaker and truck driver, with an F. W. D. truck, an eight0 

foot grader and two small drags, handle this section. 

U. S. Route 70 
Holbrook-St. Johns.·Highway 
. . ' ' ' 

Length 19.6 Miles 
Apache Countr 

A. F. E. 30i' 
SANFORD HUNT, Caretaker 

This section. extends from the end of the previous seeticin into the 
town of Concho. It is made up of seven miles. of imimproved road, 
,vhich is in very good condition, surfaced for the most part by the 
maintenanc~ crew,· and 12.6 miles of Federal Aid project No. 6, built 
and surfaced under the old .FederalAid specifications, which allowed . 
a narrow width of roadway and also allowed an excess of oversize 
in the surfacing, but this is gradually being remedied by the m~in-

. tenance crew. 

· The crew upon this sectiori consists of the caretaker and truck 
driver, using one F'. W., D. truck, an- eight-foot· grader; three small 
drags arid one large road planer. No large improvement has . been 
made upon this section, some fills widened, new pipe culverts placed, 
small bridges repaired and sufadng hauled. 
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U. S. · Route 70 
Holbrook-St .. Johns Highway 
Length 15.03 Miles 

. JOHN DUKE, Caretaker 

211 

. Apache County 

A. F. E. 326 

This section extends from the town of Concho to the town of St. 
Johns arid consi~ts of Federnl Aid 78A, 8.83 miles long, recently com­
pleted to full Federal Aid standards and State standards. The other 
s~ction, 6.2 miles, is an unimproved road, but financed at the present 
time and plans completed for a Federal Aid, two-stage project,· with-
out surfacing. · ·: · 

This crew consists of the caretaker and truck driver, with an 
.F. W. D. truck, an eight-foot grader and"two small drags. If has 
only recently been placed uoon this section and has done nothin~i 
more than to keep the road iri excellent shape as to the riding sur­
face. 

U. S. Route 70 
St. Johns-Springerville Highway 
Length 29.7 Miles 

Apache County 
A. F. E. 300 

W. E .. WILTBANK, Caretaker 

This section extends from the town of St. J;hns to the town ~f 
Springerville and is composed of Federal Aid 60, 68A. and 68B, mak:­

. ing a -total of 29.7 miles, all built to Feeler;! Aid 'and State st~11darcls, 
with the exception of the fords. · 

The crew of caretake~ and truck driver with a Wehr grader and 
Ford truck, and two small drags, have kept this section in excellent 
shape. 

Part of 68.A is surf aced with "a red cinder which does not show a 
proper compaction at the present time, although in use for about 
two years, and at some future date a binder will have to be added 
to this stretch to procure compaction. 
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U.S. Route 70 
Springerville-St. Johns Highway 

I 

Length 16 Miles 
Apache .. County 

A. F. E. 328 
. HENRY S. BARRETT, Caretaker 

This section extnds from . the town of Springerville to the Arizona-
. New Mexico State line and .is an unimproved section, very .rocky 
and muddy. A'crew of a caretaker and truck driver with an F. W. D .. 
truck and one :eight-foot grader, has recently been placed upon this 
.section and .will be augmented from. time to_ tirrie by a team and 
laborers, arid· by hauling surfacing arid blading,· this section, which 
has been the worst stretch of road in the district, will be gradually 
improved until such time as a' new road .can be constructed. 

U. S. Route 66 
Holbrook~Lupton Highway 
Length 21.1 Miles 

GIVEN TEEL, Caretaker 

Navajo County 
A. F. E. 327· 

This section. extends from Holbrook_ to the N avajo'...Apache Count). 
line and is an unimproved road made up of .sandy arid mudd) 
stretches, the sanely stretches being good i-n · wet weather and th, 
muddy stretches being good in dry weather: . A crew of a caretakei 
and truck driver with an F. W. D. truck, ar~ _eight-foot grader and two 
small drags, have recently been placed upon this section, and have i.t 
in very good shape at. the ·present time. l_ .• 

U.S. Route 66 
Holbrook-Lupton Highway 
Length 27.3 Miles 

Apache County 

A. F. E. 319 
E. A. ALLEN, Caretaker 

.This section, ari unimproved road, extends from the Navajo-Apache 
County line to the town of Chamb·crs, and for the. most part is corn-
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posed of a sandy surface, . This road when wet can be kept in .an 
excellent conditions, smoother than,, pavement, but in dry weather 
and traffic, soon goes to pieces' and.· impossible to hold, . 

As soon as the money is available, it i~ recommended that the ex­
periment of oiling a portion of the Winslow-Holbrook. Highway and 
placing calcium chloride upon a portion of the Holbrook-Lupton High­
way be tried, both done as. a maintenance cost reduction measure. 

' ' • ·, I • P ' 

Two 50-:foot wooden truss bridges, were constructed on this section 
by Apache County during 1925, the State Highway Departme11t mak­
ing the necessary fills and taking them over as to ,maintenance. 

The crew of a caretaker and truck driver, with an F'. W; D. truck, 
an eight-foot grader and two small drags, ha.ve kept this section _in 
remarkably good condition; considering the ciass of material en­
countered. 

.U. S.,Route 66 · 

Holbroo~-Lupton Highway 
Length 26. 7 Miles· 

· J. W. Mow, Caretaker 

f\.pache. County 
A._F. E. 321 

', ' ' ,· • • ' '1" ' 

This section, an unimproved road, extends from ·the town oLCham-
bers to the Arizona-New Mexico State line, and is. composed of sandy 
and muddy stretches, the former being good in wet weather arid i:he 

.latter being good in dry ½'.eather. · · 

The 1 crew of a caretaker ancf truck dri~er, with an .F. W. D. truck, 
an eight~fo9t grader, ·two• small drags arid. one road· planer, have. kept 
th.is section in. very good shape, but have been _ha~ndicapped by the 
fact that no surfacing material exists upon this entire section. The 
only possible solution is· to. construct. the· muddy stretches, which 
be.come very nearly·· impassable during wet weather. The sandy . 
stretches, although not good, .can be kept in passable shape at all . · 
times. 

General Maintenance ·and Recommendations 

Some of the above stretches, as will· be· noted, .are•· short This is 
caused by the unimproved condition of the section: · The mainte~ 
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nance crews are gradully constructing these sections as to roadbed 
conditions. As soon as the entire ,system is built to full standards, 
both Federal.Aid and State, these maintenance sections can be mate­
rially lengthened, thus reducing the maintenance cost. 

Upon taking over th~ di~trict the equipment,especially the trucks, 
was found in bad condition. This. was the fault of no one in par­
ticular, but was caused by the maintenance sections in this part of 
the St"ate being so far removed from any shop facilities. This equip­
ment has been put in first:class condition, since the establishment of 

, the shop at Holbrook. 

;1. 

PUBLICATIONS 
ARIZONA HIGHWA,YS 

Viilce~t J. Keating, Editor 

RIZONA HIGHWAYS, the official organ of the Arizona Hi1:rhway 
Department in disseminating information in reference to its 
activities in const~uction, betterment ~nd maintenance of the 
state system; made its first appearance with Volume 1, Nu!}l• 

ber 1, i.n April, 19.25 .. 

In its decision to issue a magazine devoted to the interest of good 
roads, the Arizona Highway Department followed the example of 22 
other state highway departments, and that of the United States 
Bureau of Public Roads .and the American Association of State High­
way Officials.. Sev:eraI additio'nal states have started magazines since 
tlie. inauguration of A1uZ?NA HIGIIWAYS. 

· The necessity of. a publication of this kind, containing information 
for ,the general public in regard to Arizona's highway system, h~d be~ 
come apparent through the scores of letters received .each week by the 
department from every state in the Union and from Canada. and 
Mexico, seeking data for travd or ~cientific purposes, 

The most significant stateme~t made 'by ARIZONA HIGHWAYS is that 
which greets the reader .under the mast head on the first page of news 
matter: "Civilization Follows the Improved Highw.ay." . 

r-



STATE _HIGIIWAY DEPARTMENT 215 

Since its organization by the editor, under the direction of the stat~ 
engineer and the chief engineer, the magazine. has been· in demand by 
citizens of this state as well· as other states who seek information as to 
travel and other conditions of the· highway system. Letters received 
by the department from both advertisers and readers of the publica~ 
tion, have commen.te.d favorably both on its appear~nce. and subject 
matter. In fact, so great has been the derriand that the files of sev­
eral months hav~ been exhausted. 

In the center of each issue of the magazine, there appears and of­
·ficial condition map of the. state highway system. On the other side 
of the page is a table showing the distance between any given city or· 
town. On the. page opposite the map is found the latest data on road 
conditions, compiled from the records of the distri.ct engineers. The 
"Engineers' Log" is another feature_ departr1ent. It gives the status, 
of construction, betterment · and maintenance in each. district. 

One of the features of the magazine whicl{_was· and is of great'bene­
fit to those who travel the state highways for business or pleasure, is 
the series of Travelogues over the vai·ious highways, writen by the 
district engineers and illustrated by maps and pictures. 

Among the contributors to the pages of ARIZONA HIGHWAYS ar~ list­
ed C. G. Morrison, senior engineer in charge of the local office of the 
United States Bureau of Public Roads; State Engineer W. C. Lefe~ 
bvre, Chief Engineer W. W. Lane, District Engineers B. M. Atwood, . 

· T. S. O'Connell, George 'B. Shafer, E. M. Whitworth and W. R. 
Hutchins, and Chief Location Engineer C, C. Small. 

A. series of. articles that have attracteq widespread attention · ate 
those of Mr .. Lane on highway financing. rAnother series arc those of 
Mr. Shaffer on "The Useof Expansion Joints in Arizona." Mr. Shaf­
fer is a recognized authority on the subject of expansi~n joints' and 
his articles have been quoted in other state highway publications and 
in. trade jounrals. W. R. Hutchins .occasioned ·considerable favorable 
comment on his two tours of Arizona, "Through Arizona's Wonder-. 
land With a District Engineer" and "The Land of Opportunity," the 
former dealing with Northern Arizona and the latter with Southern 
Ariz~ma. · 

The poems of Ira L. Wood on the road camps and other subjects 
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J1ave been quoted by other state periodicals and newspapers. Col. J. 
H. McClintock, f~r~er state historian, A. H. Gard~er .of Tombstone, 
vice president of th~ Old Spanish Trails High'Nay Association, a~d a 
gqod-roads ·booster, and .H. B .. Watkins, general manager. of the .Phoe-
11i_l':: Cha1:1ber of Commerce, are contributors. 

'.During the 1926 State Fair, rnore than .35,000 persons attended the 
department's exhibit. ·· Sample copies of the magazines and more than 
5,000 maps, a replica of the condition map contained in ARIZONA 
HiGHWAYS with the table of distances on the back, were distributed at 
,the exhibit. : · · 

In every sense ARIZONA HIGHWAYS has justified its existence. The 
receipts from adve;tising and subscriptions have equalfed the cost of 
p~blication • and distribution. It has. furnished information in. regard 
to Arizona's ·good roads that has been worth thousa1ids ~f dollars to 

. . the state,' a fact. that can be· proven by the st'eady increase in traffic . 
in 1925.which.was still greater in. 1926,. and the vast sums spent by 
tourists in seeing Arizona. Articles from ARIZONA HrGHWAYs •quoted 

. in other state highway. publications and. trade .journals and the fact 
that it is in great demand by libraries. in New York, Chicag~, Balti­
more, Philadelphi~ ahd othc~ large eastern and w_estern cities, 1s testi-
1:n~ny of the inestimable value of the publication· :to Arizona'. 

' ¥' ,, , \ J • < 
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' '• , . ) ' . 
ACCOUNTING DEPARTMENT 

BY. V. A. Wooo, Chief Clerk 

DST accounting is. covered elsewhere in this report under .. the 
·heading "Cost Accounting," by the cost accountant: 

Pu~chases of materials, supplies arid equipment are cov- . 
: eved elsewhere under .the heading "Purchasing Depaft.:. 

· ment·," by the purchasing agent. ··· · 

Funds 
• Record of receipt and disbursement of funds is covered by a system 

of accounts which provides for · daily reports of balances in funds 
and monthly reconciliation of fund records with the State Auditor. 

l{ecord ofeach charge against the ''Authority for Expenditure" for 
each project is made under fund· and cos·t account headings. Monthly 
reports are made up fro~ ledger footings showing expenditures by 
funds and balancing expendit\ires against the "Authority for Expen-
diture." · · 1 

· S~mi~a11nually a reconciliation is had and 'repo~ted· to the State 
Engineer,· balancing ex~enditures by department, projects, counties 

· and funds, against the budget,· 'represented by "Authority for . Ex~ 
penditure" for each I department or I project. . .. 

Annually a report is i'n.ade to the State Engineer covering all 
appropriations, expenditures and_ costs. under fund, project or depart­
ment .and county h~adings . 

. Ol?erating Costs 
It .will. be seen by the accompanying tables .that the accounting 

· department has. written during the la~t four. fiscal· peri()ds 32,960 
claims, covering. 60,444 iny()ices for $11,292,413.31, an ~verage of 
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8,240 claims, covering 15,111 invoices for $2,823,103.33 per year. 
It is also. shown • that. the rota! operating cost of the ac~ounting de­
partment for four r~ars is $123,979.94, an average of $30,994.98 per 

' '· year. 

While the cost for, the fiscal period just clos.ed is higher than the 
average,. it will be seen that the cost per claim a~d per inv.6ice is 
considerably below the average. The average cost per invoice is 
$2.05, while the cost for the last fiscal period is $1.82. 

' ' ' ' 1 

The above. data . covers the co~i: of handling requisitions, invoices 
and claims. thrnugh the general office records, from receipt of the 
requisition' in the, purchasing department to the mailing of the State 
A~ditor's warrant. to the payee. 

Seventy-Five Per Cent Fund 

The. avernge time required to place a warrant in the ha·nds of 
the .. pay.ee for purchases made could be .reduced about one-third 
if daims. drawn against the 75 pe~ cent funds were not required fo 
be sent to 'the several Boards of Supervisors for approval. This 
results in a delay of fr6m two to four weeks, dep~nding on the time 
of meeting of the B~ards cif Superviso~s each month. . ·. 
' ' ) ' ' 

. The cost of passing invoices and claims through ~ur records is 
increased by the handling of 7 5 per cent fund- claims, one additional 
copy of the inv.oice . and ,claim being required for the county files, 
and two additional ha~dlings being. required in the accou~ting depart­
hicnL To this should be added the· additional cost required: to· keei~ 
record of fourteen 75 per cent funds under separate headings, and 
the necessary segregation of expenditures of ftirids in project records. 

Pay Rolls 
· Pay rolls are paid by checks drawn against the State Engineer's 

imprest fund, the amount of which is $50,000. About 1,400 pay 
checks, totalling $100,000 to $110,000, are issued each month, reqllir­
ing a turnover of nearly two and a half times, $4,000 being segre­
gated within the: i~prest'. fund to pay time checks issued by the. 
general foremen and engineers in the field. 
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Imprest Fund 
It will readily be seen that the State Engineer's imprest fund is 

inadequate arid should be increased to at least $100,000, in order 
to reduce the . turnover to. one and a frac~ion times per month; giving 
ample tim.e for pay roll claims to pass from the accounting depart- ~ 
ment to the offices of tqe Board of Directors and the State Auditor 
and warrants issuing from the Auditor's office to pass through the 
Aud.itor's records, the Governor's office for signature; the Board of 
Directors' records arid to· th'e accounting 'department for our record 
and. depositing to• reimburse the. imprest fund. • 

Bonds 
The highway department and the State of Arizona are adequately 

protected by borids, covering all officials and employees having charge 
of funds, materials or equipment. The amounts of bonds are as 
follows: 

State Engineer's :official bond ... :~ ...... , .... ,c ............. ~ ...... $ 5,000 
State Engineer's imprest fund bond.: ............................. 50,000 
Chief. Engineer ................................................................ 20,000 

··chief· Clerk ........... :.: .......................................................... 50,000 
Assistant. Chief Clerk ............................... :........................ 5,000 
Pay Roll Clerk ........ :: ........................ : ..... ~ ............ ,.......... 5,000 
Bookkeepers. . ......... :.: ... '. ........... : ..... '. ..................... ,.'............ 2p00 

. Stock . Clerk ................................ : ....... ~ ................... : ............. 2,000 
Superintendent of Equipment ........................................ 20,000 
Storekeeper ........ · ............. •................................................. 5,000 
Watchman ........................................ ! ................ ·................. 2,000 

. District Engineers, each ....................... ,.......................... 5,000 
District Clerks ................................................ $1,000 and 2,000 
Resident Engineers .......................... :············· .. ················ 2,000 
General Foreman ················.···········································:·· · 2,000 

The total amount of bonds . now covering such officials and em­
ployees is $243,500. 

Fire Insurance 
Fire insurance sufficient to protect our investment m buildings, 
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stocks of supplies and equipment is . carried by the department, the 
location of property and the amounts of policies being as follows: 

Phoenix .: .................... · ........................................ $24i,800 
Tucson ... '. ... :......................................................... 17,800 
Holbrook .... · ....................... · .... : .............. : ....... '. .... , 6,500 

T~tal . ···:·····::' ... ,.: ......... , ............ :···· ... :., .... , ...... $266,.100 

Automopile Insurance 
Fire, theft, collision· 'and upset insurance 'is carried on seventeen 

passenger carrying automobiles operated by the department, the total. 
amount of the. "fleet policy" covermg this class of insurance being 
%12,8_99.20. 

Total Invoices and· Clai~s 
July 1st, 1922, to June 30th,. 1926 . . 

Average 
· Amount 

Fiscal 'Year . Invoices Claims. Amount Invoices 

1922-1923 .. : ............. : ... 11,123 5,976 $2,603) 10.74 $23.41 
1923·1924 .................... 14.877 7,590 2,888,950.70 ·19.42 
1924-1925 ............. : ...... 16,056 9,354. 2,718,441.59 16.93 
1925-192L ................. 18,388 10,040 3,081,916.28 16.76 
Average 4 Yrs. . ..... 60,444 32,960 11,292,413.31 76.52 · 
Average_ 1_ Yr ........... 15,111 8,240 2,823,103.33 19.13 

Average 
Amount 

Claim 

$43.55 
38.06 

.· 29.06 
29.63 · 

140.30 
. 35.07 



ARIZONA HIGHWAY DEPPARTMENT 
Costs-Accounting Department 

July 1, 1922 to June 30, 1926 

Average Number 

Fiscal: Year Salaries 
Invoices Average · Claims 

Supplies Total Recorded Cost Recorded 
Average Invoices 

Cost* Per Claim 

1922-1923 ........ ,......................... · $ 28,354.84 
l 923~ 1924 ......... :........................ · . -26,138.36 
1924-1925 ................................ ;'. : 35,259.71 

$ 0 565.20 $ 28,920.04 11,123 $2.60 5,976 
15.96 26,154.32 _ · 14,877 1.76 7,590 

· 196.98 35,456.69 16,056 2.21 9,354 

$4.84 1.86 
3.45 1.96: 
3.79 1.72 

192 5-1926 ................... -............. 32,271 J 2 1,ln57 33,448.89 _ 18,388 1.82 10,040 3.33 1.83 

TOTAL ........................... $122,024.23 $1,955.71 $123,979.94 60,444 32,960 --------
A VERA GE .................... 30,506.04 488.93 30,994.98 15,111 2.05 8,240 3.76 · I.83 
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RECAPITULATION 
Status of Funds 

July 1, 1924-June 30, 1926 

Total 
Receipts 

Apache 75% ............................................ $ 19,77321 
Cochise · " ............................................ 239,249.93 
Coconino. ............................................ 52204.91 
Gila . ............................................ 179,030.76 
Graham · ·······················-··················· 30,689.10 
Greenlee ............................................ 33,087.62 
Maricopa . ............................................ 343,895.56 
Mohave ·······················-··················· · 32215.55 

• Navajo ............................................ 30,805.06 
Pima ........................................... 163.492.59 
Pinal .....•...................................... 106,879.17 
Santa Cruz _............................................ 24.350.94 
Yavapai ·······················-··················· 211,264.30 
Yuma ............................................ 65,487.70 · 
Federal Aid Road Account.......................................... 1,794,830.72 
State Highway Maintenance Account.......................... 904,820.56 
25 % Fund .. -.· ·······························-················•·············-· 1,498,757.62 
Sacaton Prison Power Line ·································-······· 50,000.00 
Chloride Mohave County Line ............... :.................... 40,000.00 
St. Joseph. BridgeEmergency ·····-··········-····-···-·····••··· 10,000.00 
Amado (Santa Cruz River) Fund ·····················-······· 9,253.47 

TOTAL....---------···········-·······$5,840,088.77 

Claims 
• Registered · 

$ '20,608.59 
212,823.11 
41,864.14 

185,073.11 
34,274.97 
25,300.25 

· 361,491.51 
23,087.60 
27,107.73 

173,461.59 
117,146.51 
23,053.38 

211,594.33 
64,132.27 

1,820.733.54 
922,990.96 

1,672,739.25 
50,000.00 

--------------------
10,000.00 
9,253.47 

.$6,006.736.31 

Claims in Transit 
June 30, 1926 

$ 897.61 
2,407.27 
.593.55 

9,164.66 
3,673.20 

387.29 
29,761.13 

477.71 
2,446.18 

; 10,373.89 
10.979.70 

230.39 
2,281.30 
3,256.83 

46,689.36 
26,007.86 

203,971.94 · 
--------------------
--------------------
--------------------· 
--------------------
$353,599.87 

Auditor's 
Balance 

$ 62.23 
28,834.09 
10,934.32 
3,122.31 

87.33 
. 8,174.66 
12.165.18 
9,605.66 
6,143.51 

404.89 
712.36 

1,527.95 
1,951.27 

. _. 4,612.26 
20,786.54 

,. 7,837.46 
29,990:31 

--------------------
49,000.00 

••••••••••••••••••H 

•••-•u•••••••••••• 

$186,952.33 



. County Indirect 

Apache 
Cochise 
Coconino 
Gila 
Graban, 
Greenlee 
Maricopa H•••••••-••••••••••••••••••••••••••• 

Mohave 
Navajo --------------------------------------
Pima 
Pinal 
Santa Cruz ---------------------------------
Yavapai ••••••••••••••••••••••••••••••••••H•• 

Yuma 
Gen. Projects A. F. E. 618-65s'·-
State Engineer's Salary 12,000.00(a) 
State Engineer's Expense- ________ .2,234.13(a) 

.General Office ---·------·---} 304,593.71 (a) General Overhaul, Co. Aid . 
Warehouse and District Shops 150,939.44(b) 
Dist. Engineer's Expense ............ 23,614.09 
Transfer of Funds -----------··--- 724,274.05 
Refunds 74,269.69 
Interest -·--··------·---·-··-···········-·-··· 22.16-R* 

Total ................................... :.t,t,291,902.95 

CREDITS R* 

ARIZONA HIGHWAY DEPARTMENT 
RECAPITULATION 

Net Expenditures 
July 1, 1924 to June 30, 1926 

Engineering Construction Maintenance Betterme1t 25% 75% 

$ 30,429.55 $ 119,425.92 $ 67,871.65 .,, ·$ 14,466.60 $ 20,608.59 $ 
25,700.24 248,404.50 127,095.63 663.29 19,826.75 211,760.14 
13,669.54 196,552.80 70,000.37 1,21 .00 61,432.98 41,835.93 
18,925.52 134,051.57 85,824.06 2,30 .07 18,906.83 184,429.73 
42,411.36 475,137.40 64,998.24 5,58 .24. · 128,576.92 33,134.90 

6,604.91 818.21 34,494.64 17,94 .13. 7,257.11 25,286.25 
68,050.82 669,979.38 259,042.92 3,964 92 88,730.50 360,242.67 
9,955.01 50,857.97 40,809.04 57,119.80 21,121.58 
9,523.12 51,554.10 46,396.63 2,51 .98 12,524.53 26,857.73 

33,680.25 220,184.42 82,185.73 8,103.22 5,227.44 172,399.05 
14,211.82 156,115.50 174,281.90 13,137.70 64.242.58 91,020.49 
2,431.11 12,730.47. 60,719.15 39,943.76 18,093.28 23,053.38 

68,581.51 417,650.55 119,869.25 63,02 .33 41,345.52 211,594.33 
12,347.89 86,578.67 120,677.61 11 064 65 64,132.27 

5,600.79 2,531.12 
(a) 12,000.00 
(a) 2.234.13 
(a) 291,462.94 2,221.95 

(b) 150,939.44 
23,614.09 

583,807.48 30,798.61 
57,355.06 521.49 

20.50-R* 
---- ----------~-

F.A 

133,144.04 
78,822.34 

135,010.35 

378,030.06 
731.33 

404,390.00 
50.71 

26,017.94 
123,717.10 

3,676.39 
677.78 

359,354.85 
63,424.62 

68.53 

98,236.03 
15,383.13 

1.66-R* 

Special 
S.H.~·LA .Appropriations 

$ 49,507.89 $ 
91,454.42 
43,153.45 

·37, 772.66 
48,393.36 
26,585.20 

147,674.87 
23,329.93 
34,584.63 l0,000.00t 
42,810.03 

148,807.46 50,000.00t 
64,750.05 9,250.00t 
56,835.94 
80,982.63 
3,069.67 

10,840.29 

11,431.93 
1,006.54 3.47t 

Total 

i 217,727.12 
401,863.66 
281,432.71 
241,109.22 
588,135.24 

59,859.89 
1,001,038.04 

101,622.02 
109,984.83 
344,153.62 
357,746.92 
115,824.49 
669,130.64 
219,604.17 

5,600.79 
12,000.00 
2,234.13" 

304,593.71 

150,939.44 
23,614.09 

724,274.05 
74,269.69 . 

22.16-R* 

$356,522.65 $2,840,041.46 $1,354,266.82 $164,00 .43 $1,672,739.25 $1,521,019.09 $1,820,733.54 $922,990.96 $69,253.47 $6,006,736.31 

(a) General Office ............ ________________ _,,245,665.29. (a) General Office·______ _ ____ .................................... $245,665.29 
(a) General Overhaul ., ................. _.. 65,662.55 (a) General Overhaul ................. -... ···----·········................................ 52,531.78 
(a) County Aid ............ • 7,500.00 .(a) County Aid • ........................................................................... •············-··· 7,500.00 
(b) Warehouse 146,994.14 (b) Wareham• ..................................................... _________ 146,994.14 
(b) District Shops 3,945.30 (b) District Shops ........ , ..................... _ ...... -----···········.................. 3,945.30 

t Special Appropriations . 

~~~ali!ep;ri!~dgPo;~;··ii;;;•··::::::::::::::::: _____ ....... ::: .. :· : :: ·::::::::::::::····-;··:::::::::i rn:888:88 
Amado Bridge ..... '. ............ :............. . ................... ' ...................................... 9,250.00 
Amado Bridge Refunds ....... , ................................ -.................. 3.·P 

. Tot~! ·········· ............................................................................. · .................................... $69, 25 3 .4 7 



ARIZONA HIGHWAYDEPARTMENT 
TWENTY-FIVE PER CENT.FUND . 

Receipts· and Disbursements 
July l, 1924 to June 30,-1926 

Balance July 1, 1924 ·····-······•···················: ...................... $ 
Tax Apportionment, 1924-1925 ---···-··············· 
Tax Apportionment, 1925-1926 ..................•.................... 
Motor Vehicle Permits ·············-····'·····'··'··'·····-··············· 
Motor Vehicle Mill Tax ·········-··········-········"·················· 
Gasoline Tax·•·····•······----·····-································· 
County Aid ·-··············-··········•·----··················•··· 

· Transfer of Funds ···-'-----··································· 
Refunds Deposited with Treasurer ............................... . 
Apache County .,.:----········································ 
Cochise County ...... · .......................................................... . 
Coconino County ···················•·································-··· · ... . 

g~:ha::uc:nty. :::::=::::::::=:::::. :: :::::.:::::::::::::::::::::::. ::::::::· 
Greenlee County ................................... __ _ 
Maricopa County ···············'·········---···-·······••······ 

. Mohave• County ·········-········•·············•··•··•········ .· ........... · .. 
Navajo County ·····-··•···················-·---···········-··· 
Pima County ·····------· ______ _ 
Pinal County ---····························-······················· 
Santa Cruz County .. . ········-······················· 
Yavapai ·county .................................... , ...... : ...... ••·-·,······· 
Yui:na County . ·········-····••··-······································ ....... . 
General .A. F. E. 168-658 ·······················-······················· 
General Office Accounts ......... , ........................ , .... : ... ,, .... :. 
Warehc,use ·and District Engineer Expenses .. :.~ ............ . 
Transfer of Funds ·····························-·················-·········· 
Refunds ............................................................ · ........... · · .. . 

Receipts 

. 50,470.38-R* 
162,469.82 
160.223.96 

5,000.0G 
51,518.22 

321,444.70 
53,000.00 

634,012.07 
61,559.23 

TOTAL.. ........................... .: ..... : ...... : ................ :: ........ $1,498.757.62· 
Credits: R* 

Claims 
Registered 

14,466.60 
19,826.75 
61,432.98 
18,906.83 

128,576.92 -
7,257.11 

88,730.50 
57,119.80 
12.524.53 
5,227.44 

64,242S8 
18,093.28 
41,345.52 
11,064.65 
2,531.12 · 

305,676.57 
174,553".53 
583,807.48 

, .· 57,355.06 

$1,672,739.25 

Claims in 
Transit 

$203,971.94 

Auditor's 
Balance 

$29,990.31 



ARIZONA HIGHWAY DEPARTMENT 
SEVENTY-FIVE PER CENT FUND 

Receipts and Disbursements 
July 1, 1924 to June 30, 1926 

Balance Tax Approp. Tax Approp. Tfr. of Funds Gasoline 
County- July 1, 1926 1924-25 1925-26 or. Refund, Tax 

Apache ········----················$ 1,427.38' 
Cochise ··------·········· 30,784.22 
Coconino .......................................... 5,544.23 
Gila ··---- 8,196.12 
Graham_________ 1,834.18 
Greenlee --------- 1.030.40 
Maricopa ·······-·•-......................... 10,498.20 
Mohave _____ 3,808.05 
Navajo ________ 2,158.57 
Pima- ................... ~~~--~ 28,830.80 
Pinal ----······ .. ················ 7,671.26 
Santa Cruz .................................. :. 755.40 
Yavapai ·····················---- 40,215.10 
Y.uma ·· , .... ·.,., ...... ,, .... ,.,cccc.,.,.cc· .. c,~,.cc.-'-· .. 9,594.3 ( 

$ 6,871.44 , 
84,909.53 
15,433.46 
75,431.79 

9,266.13 
12,969.-75 
86,245.28 
IO,l06.35 
7,278.05 

37,021.96 
28,609.50 

7,614.38 
68,443.75 
13,495.21 

$ . 6,678.05 
8l;l09.90 
15,197.00 
62,741.15 

9,068.78 
13,551.48 
88,142.02 
9,074.03 
6,992.74 

47,942.06 -
30,878.36 

7,507.96 
70,274.92 
14,894.57 

$ 
1,279.IZ 

' 28.21 
258.23 

1,140.07 
14.00 

1,237.24 
5.67 

795.30 
26,126.02 

$ 4,796:34 
41,167.16 
16,002.01 . 
32,403.47 
9,379.94 
5,521.99 

157,772.82 
9,221.45 

14,375.70 
48,902.47 
13,594.03 

• 8,473.20: 
32,330.53 
27,503.61 

Revenue 
Total 

Claims 
Registered 

$ 19,773.21 $ ·20,608.59 $ 
239,249.93 212,823.11 

52,204.91 41,864.14 
I 79,030.76 185,073.11 
30,689.IO 34,274.97 . 
33,087.62 25,300.25 

343,895.56 361,491.5 I 
32,215.55 23,087.60 
30,805.06 27,107.73 

163,492.59 · - 173,461.59 
l06,879.17 117,146.51 
24,350.94 . 23,053.38 

211,264.30 211,594.33 
65,487.70·-·-64;132.-2-7 · -

Claims in Balance 
Transit June. 30, 1926 

897.61 
2,407.27 

593.55 
9,164.66 
3,673.20 

387.29 
29,761.13 

477.71 
2,446.18 

10,373.89 
10,979.70 

230.39 
2,281.30 

· · 3,256.83 

$ 62.23 
28,834.09 
10,934.32 

3,122.31 
87.33 

8,174.66 
12,165.18 
9,605.66 
6,143.51 

404.89 
712.36 

1,527.95 
1,951.27 
4,612.26 

TOTAL ................................ $152,348.22 $463,69(,.58 $464,053.02 • $ 30,883.86 $421,444.72 $1,532,426.40 $1,521,019.09 $ 76,930.71 $ 88,338.02 



ARIZONA HIGHWAY DEPARTMENT 
FEDERAL ROAD ACCOUNT 

Receipts and Disbursements 
July 1, 1924 to June 30, 1926 

R!".'Ceipts 

Balance in Fund, 7-1-24 ......... : ........................................ $ 374,445.36 
Federal Aid.· ............................. :: ................... : ..................... 1,317,916.06 
County Aid ·--·······'··················•·····-··································· 50,982.71 
Transfer of Funds ···•'··············•·········-·····'··•······················ 36,457.09 
Refunds Deposited with State Treasurer.. ..... :............ 15,029.5') 
Apache County ................................................................. . 

. ~~~~i~o cc~:zy ··:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
Gila. County ........................................................................ · 
Graham County ............................................................... . 

, Greenlee County ........................... , .............................. , .... . 
Maricopa County ............................................................. . 
l\1ohave County ·······································-······················· 
Navajo County ·····························-··············•··················'· 
Pima County ......... : .......................................................... . 
Pinal County •................................................. · ....... · ........... · 
Santa Cruz County ·········-···•···························•··············· 
Yavapai County ...................................... : ................. : ...... . 
Yuma County .................................................................... · 
General Overhaul ...................................................... : ...... . 
Transfer of Funds and Refunds ................................... . 
Interest ...... ···························•·························-···••·············· 

Oaims 
Registered 

$ 133.144.04 
1s:822.34 

135,010.35 

. 378.030.06 
.. . 731.33 
404.390.00 . 

. 50.71 
.· 26.017.94 
123.717.10 

3.676.39 .· 
... · 677.78 
359,354.85 
63,424 62 

68.53 
113.619.16 

. 1.66-R* 

Claims in 
Transit 

-TOT AL. ..... , ............................................. , ................... $1, 794,830.72 $ 1.820, 73 3 .54 $46,689.36 

Credits. '*R 

Auditor's 
Balance 

$20,786.54 



ARIZONA HIGHWAY DEPARTMENT 
State Highway Maintenance Account 

~eceipts anq Disbursements 
July 1, 1924 to June 30, 1926 

Balance in. Fmid, 7-1-24 ·······---··························· 
Motor Vehicle Fees, 1924-1925 ..... ----
Motor · Vehicle Fees, 1925~1926 ................................. : .... . 
Transfer · of Funds ............................................................. . 
Refunds ····································•············-·························· .. · 
Apache County ............... · ....... :; .................. ~· __ _ 
Cochise County ···················•·····················-······: ............... . 
g;~t:Un~;l!nty: ··············:·············'················•·················· 

g;::~. ~~~~~; ::::::::::::::::::~:::::::::::~:::::::::::::::::::::::::::::::: 
Maricopa County ................. : ........................................... . 
Mohave County .................................................... : .......... . 
Navajo County ........................... · ·-··········-····················•·• 
Pima County ... · ................................................................. . 
Pinal County ... · ........ ··························-·············· · ... -.. · · ... . 
Santa . Cruz _ County •········-·········:·······························-···· 
Yavapai County ··'······················-····································· 
Yuma ·county ........ _ .......................................................... . 
General A. F.. E. 618-658 ............................................... . 
General ·overhaul ..................................................... : ....... . 
Transfer of · Fu.nds and Refunds ......................... :: ........ . 

Receipts 

1, 74,736.14 
395,592.25 
422,296.50 
. 11,170.05 

1,025.62 

TOTAL. ................................ _ ................. _.· .... · ........... ," 1,904,820.56 

Oaims 
Registered 

49,507.89 
91,454.43 

. 43,153.45 
37,772.66 
48,393.36 
26,585.20 

147,674.87 
23,329.9:3 

· 34,584.63 
. 42,810.03 

148,807.46 
64,750.05 
56,835.94 

. 80,982.63 
3,069.67 

:10,840.29 
12,438.47 

. _ 1,922,990.96 

Claims in 
· Transit 

1,26,007.86 

Auditor's 
Balance 

$7,837.46 



ARIZONA HIG_HWAY DEPARTMENT 
COUNTY AID RECEIVED· 
July l, 1924 to June 30, 1926 

1924-1925 1925-1926 

APACHE COUNTY 
St. Johns-Springerville F. A. 68A, A. F. E. 531.. .......... $ __ 832.71 
St. Johns-Springerville F. A. 68B, A: F. E. 532 ............ 15,400.00 

_Holbrook-St. Johns F. A. 78B, A. F. E. 648 ....... _ .......... . $3,500.00 
- TOTAL APACHE COUNTY ...................................... · 

GILA COUNTY 
San Carlos Survey A. F; E. 620A ..................................... . 
Globe Paving A. F. E. 598 ........ : ........................................ . 

/ TOTAL GILA COUNTY ..................... , .. :: ........... - .... . 
10,000.00 

GRAHAM COUNTY 
Solomonville-:-Duncan State Line F. A. 88-A, A.F.E. 626 7,250.00 

TOTAL GRAHAM COUNTY ................................... . 

. MOHAVE COUNTY 
Hillside°Kingman A. F. -E. 570 .... •-····································· 1,500.00 

TOTAL -MAHA VE-·• COUNTY ·····-····"····•: ................. . 

NAVAJO COUNTY 
Winslow-Coco Co. Line F. A. 22A, A. F. E. 501............ 4,000.00 • 

TOTAL NAVAJO COUNTY ······························•-····· 

SANTA CRUZ COUNTY _ _ 
Nogales-Patagonia A. F. E. 586 ................... : ...................... 10,000.00 . 
Vail-Sonoita Hihgway Sec. 2 A. F. E .. 661....,................... · 

TOTAL SANTA CRUZ COUNTY ................. : ........... . 
1,000.00 

YUMA COUNTY _. _ _ 

Tota, 

- 5 832.71 
15,400.00 
3,500.00 

7,500.00 
10,000.00 

7,250.00 

1,500.00 

4,000.00 

10,000.00 
1,000.00 

Yuma-Gila Bend Highway F. A. 82, k F. · L 544........ • 20,000.00 20,000.0Q 

$19,732.71 

17,500.00 

7,250.00 

1,500.G0 

4000.00 

11,000.00 

TOTAL YUl\lIA COUNTY .......................................... _ 20,000.00 

GRAND TOTAL ...... : .. :, ........ , .............. : ......... _ ... _: .. -' .. $_3_9,:...2_32_.7_1 ____ $_4_1:...,7_50_.0_0_· ___ -_$8_0~,9_82_.7_1 ____ ___._$_80--'-,9_8_2_.71 



A.F.E. 

618 
658 

ARIZONA HIGHWAY· DEPARTMENT 
GENERAL PROJECTS 

July 1, 1924 to June 30, 1926 

Name of Project Engineering Construction Maip.t: Betterment 

Mile Post Survey __ _ 
Signing St. Hwy. Systems 

TOTAL 

· 4253.05 
1347.74 

$5600.79 

25% 75% 

1183.38 
1347.74 

$5231.12 

F.A. SHMA 

3069.67 

$3096.67 

• 

Total · 

4253.05 
1347.74 

$5600.79 



ARIZONA HIGHWAY DEPARTMENT 
APACHE COUNTY 

July 1, 1924 to June 30, 1926 

--------DISTRIBUTION--------
A.·F.·E. Name,of Project Engineering Construction 

518-St. Johns-Springerville F. A. 60 ------------i 4-05 
531--St, Johns-Springerville F. A. 68-A ________ 221.24 
532-St. Johns-Springerville F_ A. 68-B__________ 7,648.91 
545~Dead River Bridge F. A_ 83 ---·--·'---------- 6,951.40 · 
571---Concho-St. Johns F. A. 78-A ---------------··· 15353.42 
591-Springerville-Concho --------- · _______ 183.71 
592-Holbrook-McNary ---------------------------------·--· 66-77 · 
l\1aintenance: _ 
300--St. Johns-Springerville -----------··--------------·-. --------------· 301-Holbrook-St. Johns _______________________ : _____________ , _____ , _____ _ 
302-A Holbrook-St. Johns ------~-
3 I 9-Adamana-Lupton ------------···---··-··· ··-------·····-· 
3 2 t~Adamana-Lupton ---------------------------------····· ----------------
326---Concho-St. Johns -----------------------

Total· ___________ : _________ -,,30,429'55 

$ 424.25 
· 393_90 

61,634.19 

56,973.58 

$119,425.92 

l\faintenailce 

i----··--··------

12,953.5 I 
15,472.17 
8,424.67 

15,091.77 
15,833.22 

96_3l 

1167,871.6.; 

25% 75% ,, _______________ 
i-------------.·, 

55.22 
498.31 

4,866.90 2,084.55 
'4,402.76 4,553.21 

183.71 
66.77 

917.73 3,097.40 
738.73' 4;001.91 

· 559.63 135.00 
440.26 3,818.57 

1,696.27 2,917.95 
40.31 

f,14,466.60 $20,608.59 

FUND 
F.A. 

f, .428.30 
559.92 

68,784:79 
-----------------

63,371.03 
------------------
------------------
------------------
------------------
·······-···-------
------------------

f,133,144.04 

• 

S.H.M.A. TOTAL 
,, _______________ 

f, 428.30 
615.14 

69,283.10 . 6,951.45 
72,327.00 

---------···'··· 193.71 
66-77 

8,938-38 12,953.51 
to, 731.53 15,472.17 
7,730.04 . 8.424.67 

10,832-94 15,091.77 
11,219.00 15,833.22 

56.00 96.31 
-----

f,49,507.89 f,217,727.12 



ARIZONA HIGHWAY DEPARTMENT. 

A. F. E. Name of Project Engilleering 

541-Bisbee-Tombstone F. A. 79•A ........ $ 9,345.42 
564--Douglas•Safford ············---- 1,420.60•R* 
579-Douglas•Safford ,.. · 602.32 
61()-.'..Benson•Bisbee, Sur. F. A. 79...... 8,202.77 
617-:Benson•Douglas Hwy. F. A.· 79.B 3,810.01 
619-Tombstone•Bisbee Paving .............. 1,412.05 
624-Bisbee-Douglas Paving F. A. 79.c 1,170.71 
647-Douglas•Dodeo Dips .......... : ............. ····-····'····· 
656--Douglas•Saflord Hwy,. Sec. 2 ........ 1,,93.83 
656-A-Douglas-Safford Hwy, Sec: 2.... 22.00 
657-Douglas•Salford. Hwy, Sec. 3.......... 1;158.98 
667-Tombstone-Bisbee,, Guard Fence.... 2.75 
670--Tucson•Benson ······-···········•············ ............... . 
679-Bisbee-Tombstone Betterment ....................... . 

MAINTENANCE: 
456-B--Tucson•Benson ··-··-----··· ··········-···· 
458-'-Benson•Tombstonc 
461-Tombstone•Nogales ...............•.......................... 
462-Bisbee•Tombstone ·-·-----·· ............... . 
464-Bisbce•Douglas Paving .................... ···-··•········ 

!~t=8~~:l::J~~: ···············•··:::::::=::::=: :::::::::::::::: 
468--Douglas•Saflord -----······- ······-········ 

Total 
________ .... $25,700.24 

Credit~ R._ 

COCHISE COUNTY 
Julyl, 1924 to June 30, 1926 

ISTRIBITTION UNDs-----------
Better-

Construction Maintenance ment 

$ 91,622.61 $.................. $ ......... . 
96,310.78 ·················· 

11,720.48 
21,138.33 

3,245.98 
11,303.38 
2,362.23 

10,700.71 

7,505.10 
21,936.53 
I 7,824.93 
18,475.70 

9,262.06 
17,902.71 
18,448.05 
15,740.55 

438.IO 
2I0.02. 

15.17 

$248,404.50 $127,095.63 $663.29 

25% 75% F.A. ·S.H.M.A. 

$ 1,299.09 $ 28,330:59 $ 71,338.35 $ ........ - ....... . 
9,387.95 85,502.23 

602.32 ········ ··-····· 
6,135.20 2,067.57 
5,957.65•R* 14,004.20 

6.85 22,543.48 
7,483.94 

.05 
261.12 909.59 ................. . 

············•·-·· 3,245.98 ·······-········· 
.75 12,695.46 ·················· ·················· 

·················· 2,384.23 
.57 11,859.12 ·················· -··············· 

·················• 440.85 
·················· 210.02 ·················· 
------------------

365.61 
628.68 

1,122.75 
1,211.38 

773.IO 
979.38 

1,421.00 
1,588.65 

$ 19,826.75 

------------------

206.00: 
6,466.80 

841.37 
5,800.80 

240.39 
5,870.91 
4,789.46 
3,350.09 

$211,760.14 

I 5.17 

6,933.49 
14,841.05 
15,860.81 
11,463.52 

8,248.57 
11,052.42 
12,237.59 
10,801.81 

$ 78,822.34 $ 91,454.43 

Total 

$ !00, 968.03 
9i,890.i8 

602.32 
8,202.77 

15,530.49 
22,550.38 

1,170.71 
3,245.95 

12,697.21 
2,384.23 

11.8;9.69 
440.85 

' 210.02 
·IU7 

7,505.10 
21,936.53 
17,824.93 
l8,4H.70 
9.262.06 

17,902.71 
IS,448.05 
15,740.55 

$401,863.66 



ARIZONA HIGHWAY DEPARTMENT 
COCONINO COUNTY 

- . 

July 1, 1924 to June 30, 1926 
--------DISTRIBUTIQN, ________ , ________ ___:._FUND>S----------

Engineering Constructien 
1\1ainte­
nance 

Better--.,­
ment 

537-,-Winslow~Fl.igstaf( F. A .. 74 ................ !, 9,544.28 1,196,139.05 $................ $ ............. . 
543-Winslow-Flagstaff F. Ac 81 ................ 2,045.21 ................. . 
593-Flagstaff0Fredonia · ........ ,....................... 878.03 ···-··•······•··· 
630,-.Williams Streets F. A. 89-A ................ 1,202.02 ················-
Q52-Branigan_ - Lane -··--·----•···-----------·-~--------- ~--------------- -----------····---

. 660--Angel Canyon Diablo .. : ...................... :.............. 413.75 
: _- MAI!s.'TENANCE: . 

30&-:.-Flagstaf fe\Villiams -·················-············· ·········-····: ................. . 
307-Flagstaff-Williams .. ............................. ................ . ................ . 
308-A-Williams-Ash Fork ····•···········-·········· •····••-s·•····· •...•.•••.....•••• 
311-B-Seligman•Nelson .................................. ................ . ................ . 
322 B-\Vinslow-Coconino County Line ------ --··------------ -----------------
324':--Angel Canyon Diablo ............................ ................ . ................ . 

16,188.80 
14,464.43 
14,327.98 

5,602.52 
-· 9,147.36 

10,269.28 

1,210.00 

25% 75% F. A: S.H.M.A. 

$ 53,299.45 $ 17,805.73 $134,578.15 $ .......... - ..... . 
298.96 1,746.25 ---- ·················· 
878.03 .................. ·················· 
443.83 . 325.99 432.20 ·················· 

1,210.00 
·2.60 411.15 

1,124.19 8,058.35 
1,536.25 7,956.49 
1,394.81 963.06 

15.02-R*.···········----· · 
1,420.23 957.50. 
1,049.65 3,611.41 

7,006.26 
4,971.69 

11,970.11 
5,617.54 
6,769.63 
5,608.22 

Total 

$205,683.33 
2,045.21 
. 878.03 
1,202.02 
1,210.00 

413.75 

16,188.80 
14,464A3 
14,327.98 
5,602.52 
9,147.36 

10,269.28 

Total ...... -----········-··············1,13,669.54 1,196,552.80 $70,000.H $1,210.00 $ 61,432.98 $ 41,835.93 $135,010.35 $ 43,153.45 $281,432.71 

Credits: R* 



ARIZONA HIGHWAY DEPARTMENT 
GILA COUNTY 

July 1, 1924 to June 30, 1926 

·-

---------DISTRIBUTI01'N-------'---l-----------'FUND,S--0
--------' 

l\fainte-
A. F. E. Name of Project Engineering Construction nance 

560-Rice-Springerville -----····'/, 58.06 '/, 55,912.60 '/, ................ . 
563-Globe-Roosevelt ............................ 38. 96 40,669.92 ................. . 
567-Superior-Miami ......................... .... ................ 1,606. 74-R* 
569-Chandler-Casa Grande .................. ................ . ................ . 
;<;S-Globe.Rooseve!t ............................ 4,632.10 25,486.63 
620.A-San Carlos Survey .................... 11,601.79 ··········-······ 

· 634-Globe.Miami Zoning ...................... ................ ·············-··· 
639-G!obe. Cattle Guard ...................... ................ 290.90 
642.A-Apache Trail Survey ____ 2,135.21 ................. . 
654-Rice-San Carlos River Bridge........ -----------------
659-G!obe•Roosevelt Highway ........ 9.00 13,298.26 
676-Miami Paving ......... '. ...... •···········-·· 450.40 ................. . 

MAINTENANCE: 
316--------.Prescott-Jerome _______________ ---·······-----· ------------------
405-G!obe•San Carlos .......................... ................ . ................ . 
406-Globe-Roosevelt ·········----- ............... . ................ . 
407-1\Iiami-Superior ______________ ............... ________________ ·····-·····-------

_ Total ................................................ $ 18,925.52 '/, 134,051.57 

Credits: R* 

27,693.46 
33,420.97 
24,709.63 

----
$. 85. 824.06 

Better­
ment 

$. ------------

39.64CR* 

2,347.71 

$2,308.07 

25% 75% F.A. S.H.M.A. 

'/, 278.09 
699.48 

2,543.26.R* 
178.09 

10,202.88 
3,795.65 

'/, 55,692.57 $ ......... ······ $ ............. . 

2,135.21 

40,009.40 
936.52 
178.09.R* ............... . 

19,915.85 
7,806.14 

39.64•R • ·--··········· 
290.90 

2,347.71 
.23 13,307.03 

91.55 358.85 

11.35 
1,223.37 
1,976.50 

857.69 

I l.35-R* ............... : 
13,674.97 
19,044.29 
11,274.58 

.-

12,795.12 
12,400.18 
12,577.36 

$18,906.83 $184,429.73 '/,................ $3,77Z.66 

,_ 

Total 

'l, 55,970.66 
40,708.88 

1,606.74-R* 

30,118.73 · · 
ll,60L79 

39.64.R* 
290.90 

. 2,135.21 
2,347.71 

13,307.26 
450.40 

27,693.46 
33,420.97 
24,709.63 

$241,109.22 



r: T 

ARIZONA HIGHWAY DEPARTMENT 
GRAHAM COUNTY 

July 1, 1924 to June 30, 1926 

---------..J -~ ,ISTRIBtITION"----------1 ----------FUND>:,-"--------

A.• F. E. Name of Project Engineering Construction 
Mainte­
nance 

526--Geronimo•Solomonville F. A. 63 ...... $ 1,290.93 
530--Geronimo-Solomonville F. A. 67 ...... 12,950.14 
540-Solomon-Duncan F. A. 77 ... ,............ 10,238.29 
575-Safford-Bowie .................................... 725.21 
576-•·Safford•Bowie Highway ...................... ················-
600-San Carlos Bridge Repairs ________________ ................. . 
605-Black Rock Wash -···· ........ · ................. . 
606-------.San Carlos Bridge· ···········-················· ................. . 
608-Paint S. C. and Gila Bridges ............................. . 
613--Canal Cross F. A. 63 _____ ................. . 
620-B-San Carlos Reloc. Survey ....... :.... 11,303.62 
626--Solomon-Duncan St. Line F. A. 88-A 5,903.17 
674-Ashurst Bridge ------·········· ················-

MAINTENANCE: 
402-B--Oifton-Solomonville ·······•········-
404---Clobe-San Carlos ................................ ---'---
410--Geronimo-Solomonville --···-···-······· ·----
411-Solomonville-Duncan -························ ······-·········· 

1, 47,998.50 $ ........•...... 
206,040.03· 
173, 733,59 

4,558.74 

46.95 

39,940.55 
2,'!l19.04 

· 4,124.27 
.. 28,186.72 . 

23,412.80 
9,274.45 

Better­
ment 

$ ............. . 

2,838.lo 
393.89 
872.97 

1,483.22 

Total ···-··-------····'····-·$ 42,411.36 $475,137.40 $64.998.24 $5,588.24 

Credits: R* 

$ 

25% 75% F.A. SH.M.A. Total 

259.07.R+ $ 3,241.59 $ 46;306.91 $ ...............• · '/, 49,289.43 
3,385.59 ·················· 215,604.58 218,990.17 

104,654.68 ·················· 79,317.20 183,971.88 
4.00 5,279.95• ·················· 5,283.95 

531.65-R• 531.65 ................. . 
147.19 

l05.90 
806.15 

8,732.61 
8,827.86 

425.39-R• 
1l8.78 

1,849.85 
1,190.42 

46.95 
2.571.01 

214.49 
2,819.04 

231.00 
7,780.92 
8,588.30 
1,830.00 

36,801.37 

2,690.97 
393.89 
767.07 
677.07 

4,318.66 
20,317.02 
12,974.65 
6,254.03 

2,838.16 
39J.89 
872.97 

1,483.22 
46.95 

11,303.62 
45,843.72 

2,8l'l.04 

4,124.27 
28,186.72 
23,412.80 
·9,274.45 

$128,576.92 $ 33,134.90 $378,030.06 $48,393.36 $588.135'.24 



ARIZONA HIGHWAY DEPARTMENT 
_GREENLEE COUNTY 

July 1, 1924 .to June 30, 1926 
. . 

--------DISTRIBUTI01N-----~-- -'-----'.--FUND•~-------~ 

A. F. E. Name o( Project 
Engineer- -ConStruc- l\Iainte- Better­

ment , ' mg _ tion nance 

580---:,Mule Creek Road .: ......... •····----'--i·············· 
627-Solomon-Duncan St. Line Sur.F.A. 88-B 5,644.79 
672-Salford-Duncan Highway F. A. 88-B...... 960.12 
· . MAINTENANCE: 

401...:.Clifton Mule Creek ······-----~ 
402:A-Oifton-Solomonville -·········----
·412--Solomonville-Duncan St. Line ............................ . 

$ .............. $ ..........•.... $.17,942.13 

" 818.21 

15,954.75 
15,514.~Z 
3,025.0i 

25% 

$ 6,614.74. 
I 304.67 

180.90 
1,600.21-R* 

757.01 

· 75% F;A. S.H.M.A. 

$ 11,327.39 $................ $,___c--
4,874.77 534.65-R• 

512.35 1,265.98 

6,820.IO 
992.95 
758.69 

8,953.75 
16,122.08 

1,509.37 

Total. 

$17,942.13 
5,644.79 
1,778.33 

15,954'.75 
15,514.82 
3,025.07 

Total .'. .... _· _________ ......,,6,604.91 $ 818.21 $34,494.64 $17,942.13. $ 7,257.11 $ 25,286.25 1, 731.33 $ 26,585.20 $59,859.89 

Credits: ~~ 



ARIZONA HIGHWAY DEPARTMENT 
MARICOPA COUNTY 

July I, 1924 to June 30, 1926 

-----DISTRIBlJITON--------1---­
Mainte- Better- -

·ment · 

---. -_-FUND 

A. F. E.° Name of Project Engineering - Construction 

516-Gila Bend-Piedra F. A •. 56 :_, _______ 1, _____________ .,_ 
517-Wickenburg-Hot Spgs Jct. F. A. 59 11.15 
527---Gillespie Dam-Hass. F. A. 64-A____ 1,934.07 
528-Mesa· Sup_ Paving F, A. 65 ________ . 141.87 
533-Piedra Stanvix F, ·A. 69 ___ : _____ ; ____ . 499.96. 
535-Phoenixx. Yuma,· Buckeye, Hass-

- • -ayampa F_ A- 71 ____ 16,475_00 
539-Nada-Hot Springs Jct. F. A. 76__ 2,096-53 
S53--Chandler-Casa Grande ____________ :____ 1,906.79 _ 
557-Mesa Sup. Surfacing --------··-·------··-- ----------------
559-Nada-Beardsley _______ 3,942.35 
566-Gillespie Dam-Hassayampa -----···-- ---------------­
,6&--Mormon Flats --·------··-·----·-·-·--------- 917.40 
572-Phoenix-Wickenburg F. A. 84-A-_ 2,110-17 
581-Phoenix-Buckeye Highway ···---------- 803.92 
i82-Tempe Bridge Repairs __________________ 42.75 
i96-c-Phoenix-Maricopa Survey _____________ 467.57 
597-Phoenix-Mesa Survey ·------------------- 487.19 
601-Gillespie Dam Bridge F. A. 64-B 13,321.95 
607-Apache Trail -·-------------------·-------···-- 19,428.86 
607-A-Apache Trail Bridges ----. ---·---------··· · 
615-Hassayampa Bridge Repairs -----··-- ---·------···--' 
616-Gila ·River Crossing ..................................... . 
632-Hassayampa River Bridge ·----------- 324.20 
637-Bixby Cattle Guard _____ ·---------------
642-B-Apache Trail Survey ----··----·---··- 2,610-86 
643-Hassayampa River Bridge Repairs --·······----·· 
645-New River Bridge __________ -·· 
675-Phoenix-Buckeye, Agua F- R. Brge 528.23 

1, 2,38U9 
599_70 
661.5 l~R* 

36,190.37 

292,052.10 
12,997-05 
35,279.14 

592_73 
30,570.93 

368.12 
42,316.47 
15,383.37 

6,638-20 

12,319-IS 
167,745.81 

11,379-65 

3,823.91 

-nance' 

,,, ___ _ 
$ ..•• ----·----. 

----,-·····---o.•-

700.00 

3,001.17 

1, 

25% 

2,384.19 
790.77-R* 
694.22 
130.79 

5,777.99-R* 

·6,888.92-R* 
420.43 

4,894.19 

1,032.96 
1,197.78-R* 

43,233.87 
415.90 -
803.92' 

I, 773.28 
467.57 
487.19 

-1,750.28 
21,728.78 

· 2,194.00 

700.00 · 
13.05 

2,610.86 
62.32 

132.32-R* 
528.23 

1, 

75% 

-········--------
286.00 

------------------
----····----------

32,291.74 
592.73 

33,480.32 
1,565.90 

4,907.67 

11,111.84 
165,445.89 

9,185.65' 

40.30 

3,761.59 
100.00 

$ 

F.A. 

1,401.62 
292_34 

11.08 
42,468_32 

315,416.02 
14,673.15 

17,077.64 

12,778.98 

270:85 

S.H.M.A. ,, __ _ 

263.75 

3,033.49 

Total 

1, 2,384.19' 
610.85 

1,272.56 
141.87 

36,690.33 

. 30S,S27.10 
15,093.58 
37,185.93 

592.73 
34,513.28 

368.12 
43,233.87 
17,493.54 

803.92 
6,680.95 

467.57 
¾87.lS 

25,641.10 
187.174.67 
11,379.65 

263.75 
700.00 
324.20 

2,610.86 
3,823.91 
3,001.17 

528.23 



ARIZONA HIGHWAY DEPARTMENT 
MARICOPA··couNTY 

\July 1, 1924 to June 30, 1926 

---------1,ISTRIBUTIO1r1-J--------­ FUNDSC----'----

A. F .. E.-Name.of Project Engineering , Constn1ction 

678-Prescott-Phoeni. Hgwy F. A. 84-B ···-·········-· 
MAINTENANCE, 

3 5 3__.:__Piedra=-Gillespie · Da'm -••H••--------------- _______________ _ 
354-Maricopa .Paving and Bridges _____________________ _ 

:· 355-Ag-ua Fria CrOssing. -----------·------------ -............... . 
356--A-Mesa-Superi_or .-----~-------------------• _______________ _ 
359-·Apache Trail ······-····•-•····--·--············ ............... . 
360-Aoache Trail : .................................. . 

-361-A-Wickenburg-Hot Springs Jct ... ___ _c. 

3 64-'-Hassayampa-Gila Bend .. :............... . .............. . 
365-1'1aricopa-Hot Springs ____________ -;. _______ -------~: ...... . 
368---County Line Piedra ... : ......... _ ......................... . 

-370------11Iorristown Ca~tle-Hotsprings ..................... . 
. 373-A-Chandler-Casa Grande· ............................... . 
374-.- 3-illespie Dam Crossing ______________________________ _ 
375-Phx,, Tempe, Gila Bend, Buckeye ........ : ..... . 
465-Douglas-Rodeo .................................. • .............. .. ~--------·--------

• M<-=inte-
nance 

. 43,117.20 
62,353.01 

· 539.46 
7,243.81 

24,147.21: 
18,448.62 -
12,496.27 
31,049.35 
30,182.02 
22,357.38 
. . 79.06 
5,341.86 

.1,567.67 
120.00 

Bett~·~­
. ment 25% 

1,288.52 
4.632 05 

44l.l9 
821.38 

1,079.79 
533.32 

I, 732.87 
3,110.89 
2,290.67 

79.06 
423.38 
337.63 

75% F.A. 

19.667.38 
23,768.16 

314.72 
· 98.32 

13,203.11 
10,882.65 

327.25 
15,969.31 
13.266.14 

. 277.50 

120.00 ·······-········· 
421.50-R* ................. . 

S.H.M.A. 

22,161.30 
33,952.80. 

,224.74 
6.704.30 

10,122.72 .. 
6,486.18 

_ 11,635.70 
13,347.17 
13,804.99 
19,789.21 

4.918.48 
1.230.04 

Total 

43;117.20 
62,l53.0I 

539.46 
7,243.81 

- 24,147:21 
18,448.62. 
12,496.27 
31,049.35 -
30, 182.02 
22,357.38 

- 79.06 
5,341.86 
1,567.67 

120.00 

~~--, 
Total ·············'·········-·························i68,050.82 $669,979.38 $259,042.92 $3,964.92 

. 421.50 

i 88,730.50 $360,242.67 $404,390.00 $147,674.87 {t,001,038.0-1 

C1edits: R* 

-4,::.'----'_: . .:: ,_,_,_•C·• ___ __,._, __ ~------- ·-~--:. -·----~---:~--~- • 



ARIZONA HIGHWAY DEPARTMENT 
MOHA. VE COUNTY 

July 1, 1924 to June 30, 1926 

--------~,rsTRIBUTION-------­
Engincering Construction Maintenance 

FUND 
. A:• F. E. Name of Project 

508-Topock-Oatman F. A. 39 -----············$··········-···· $ 
542-Ash Fork-Kingman F. A. 80 1,072.02 
570--Hillside-Kingman 505.68 
603--0atman-Topock. F. A. 85 ······---- 5,628.04 
663-Ash Fork-Kingman F. · A. 80-D .......................... 2,749.27 · 

MAINTENANCE 
311-C-Seligman-Nelson ----··-----·······-·············---·-·------------314--Kingman-Oatman __ : ___________________________ .................... . 

315--0atman-Topock ·~·····-·······•·································;···· ···········-·'· 
325-Peach Spring-Kingman 

128.83-R • · $ ............... . 
70.85 

50,915.95 

3,951.07 
· 14,554.<J9 
16,301.10 
6,001.88 

. Total ·······-•·····-··················•······-····••························$ 9,955.01. $50,857.97 $4!),809.04 

Credits: R* 

25% 

$ 128.83-R* 
1,128.50 

51,421.63 
799.64 

13.23 
686.51 

1,767.38 
1,431.74 

$57;119.80 

75% 

$ ................ 
14.37 

4,828.40 
2,698.56 

4,571.15 
5,997.46 
3,011.64 

$21,127.58 

F.A. 

$ .... - ..•.....• 

50.71. 

$ 50.71 

S.H.M.A. Total 

$ ................ $ 128.£3-R* 
1,142.87 

51,421.63 
5,628.04 
2,749.27 

3,937.84 3,951.07 
9,297.33 14,554.99 
8,536.26 16,301.10 
1,558.50 6,001.88 

-----
$23,329.93 $101,622.02 



ARIZONA HIGHWAY DEPARTMENT 
·. NAVAJO COUNTY 

July 1, 1924 to June 30, 1926 

ISTRIBUTION-------­

A: F. E. Name. _of Project 
Engineer- Cunstruc-

ing tion 
Mainte­
nance 

Better­
ment 

50F---Wirislow-Coco. Co. Line F. A. 22 .. - ... .$1,566.81 $12,910.73 $ ......... · ...... $ ............. . 
509-Holbrook-Winslow Sec. I F. A. 40...... 10.05 .10.60-R* ............... . 
5 I I-Holbrook-Winslow Sec. 2 F. A. 40_.... 11.50 6.34 
561-Rice-Springerville ······------ 20.80 ............... . 
584-St. Josephs Bridge, Holbrook-Wins-

low, Sec. .3 F. A. 40 Reo .................... ·3,278.98 19,328.88 
612-Winslow City Limits F. A. 40............ 3.45 6.426.95 
623-Winslow Bridge ------············ .............. . ............... -
633-Holbrook-Winslow Bridge F. A. 40 1,429.62 
648---Holbrook-St. Johns F. A. 78-B_ .......... 3,150.31 
662-District 5, Yards ······----- 51.60 

MAINTENANCE 
302-B-Holbrook-St. Johns 
304-Holbrook-St. Johns ··········------- ·······-····· 
305-Holbrook-Winslow ............................................... . 
322-A-Winslow-Coco. County Line ........................... . 

2,806.98 
540.80 

9,544.02 

-'----'-

6,893.06 
18,444.21 . 
19,727.47 

1,331.89 

2,510.98 

Total ......................................................... $9,523.12 $51,554.10 $46,396.63 $2,510.98 

Credits R* 

-'-----------FUND,S---------__, 

25% 75% .F.A. S.H.M.A. 
St. Josephs 
B., Fund Total 

$ 4,128.80 $ 
.55-R* .. 

17.84 

463.21 $ 9,885.53 $ ................ $ .......... " .... · $ 14.477.54 

20.80 

205.82 
3.45 

323.05 

:,507.60 

458.08 
2,065.98 
2,602.91 

l~•0.75 

12,402.04 
6,426.95 

311.72 2,199.26 
606.63 3,306.92 · 

3.267.66 423.45. 
7,088.02 

7,870.73 
7,249.76 

6,434.98 
8.507.50 
9,874Jl0 
1,141.14 

10,000.00 

.55-R* 
17.84 

·20.80 

22,607.86 
6,430.40 
2,510.98 
4,236.60 
3,691.11 
9,595.62 

6.893.06 
18,444.21 
19,727.47 

1,331.89. 

$12,524.5 L $26,857.73 $26,017.94 $34,584.63 $10.000.00 $109,984.83 



ARIZONA HIGHWAY_ DEPARTMENT 
PIMA COUNTY 

July 1, 1924 to June 30, 1926 
---------1JISTRIBUfIQ1N-' _______ _, __________ _,,UND•S------''---------

h.fainte- Better• 
A. ·F. E. Name of Project Engineering Construction nance ment 25 % 7 5 % , F. A. S.H.M.A. 

505-,----Tucson-Nogales Brs. F. A.· 25-B $ 184.42 
538-Tucson-Nogales Brs: "F. A. 75...... 2,264.99 
550-Tucson-Florence ·········------- _____________ _ 
577~TucsonCNogales F. A .. 86-A ... ·-···· 23,676.83 
585-Vail-Empire Ranch _____ ····-·-··-··· 
614--T ucson Shop Improvements ------~-- ---------------· 
640--Tucson-Vail -----·····-··-· 4,669.07 
644-Tucson-Sonoita •..... 2,884.94 
644-A-Tucson-Sonoita ______ · 
664-Tucson-Nogales Highway __________________________ _ 
665-Tucson-Benson Guard FenCe ----=--· --------~-------

1\fAINTENANCE . 
451-B--Tucson-Florence .................................... ~: .. . 
454-Tucson-Benson __ : _____________ -········-------

. 45 5-Tucson-Nogales Paving -· ________________ ------------···· 
456-A-Tucson-Benson ----------------------------- ·············-·-
459-A-Tucson-Nogales ......................................... . 
467-Tucson-Rillito Bridge 

· 469-Tucson-Nogales Highway ........ : ................ ._ .. . 

$ 9,'52.32 
12,359.49 

69.07-R* 
130,983.29 

3,782.47 

63,775.92. 

$ ..•..... ·····-· $ ....•.•..••... _ 

4,162.55 
•·····r······ 

3,682.17 

············---· 258.50 

22,031.43 
19,812.34 
·3,152.02 
16,185.19 
6,868.34 
1,258.20 

12,878.21 

$9,179.36-R*i 
456.36 

2,623.60 
484.55 

3,782.47 
254.72 

2,005.03 
1,476.81 

422.41 
780.16 
399.49 
69.00 

1,652.20 
----

4,563.68 $ 14,152.42 $ ................ $ 
· 530.12 13,638.00 ················ , 

69.07•R* .. : ............. . 
56,109.84 95,926.68 

3,088.99 --- 589.01 

4,414.35 
66,660.86 

3,682.17 

258:50 

12,306.17 
13,283.94 

2,035.16 
874.01 
414.39 
283.98 

3,961.96 

7,720.23 
5,051.59 

694.45 
14,531.02 

6.054.46 
905.22 

7,26•L05 

Totai 

9,536.74 
14,624.48 

69.07-R* 
154,660.12 

4,162.55 
3,782.47 
4,669.07 

66,661).86 
3,682.17 

258.50 

22,031.43 
19,812.34 

3,152.02 
16,185.f<J 

6,868.34 
1,258.20 

12,878.21 

Total ·····----·······················$33,680.25 $220,184.42 $82,185.73 1, 8,103.22 $5,227.44 $172,399.05 $123,717.10 $42,810.03 $344,153.62 

Credits: R* 



ARIZONA HIGHWAY DEPARTMENT 
PINAL COUNTY 

July 1, 1924 to June 30, 1926 

---------DISTRIBUTION-------- -----·-------FUND,:,---------
Mainte- Bette'r:- Sacaton Prisoil 

A. F.' .E. Name of Project Engineering Constructi~n · nance me:it 25% 75% F .. A. S.HM.A. Power Line Total 

502-Florence-Superior F. Ac 23 .......... _f; · 57.61 $ 2,690.38 $ ............... : .. 1, ...... ·-····'· 
556--Superior-Globe ------······· ................ ____ ................. . 
569---,Chandler-Casa Grande .. :................... 6,443.35 103,296.20 ············-···· 

,573-Sacaton: Pris Power Line ···-··········· 1,640.50 48,359.50 ___ _ 
620-C-San Carlos Reloc. · Survey............ 4,556.28 .................. ···········-····· 
641-Florence-Superior Highway ____________ ........... :.... ······--·---------
642-C-Apache Trail Survey ···-'·············' 284.25 
655-Florence-Chandler · 1,011.46 I, 769.42 ··-·············· 
680-Ffrence-Chandler Sec. ·············-····· 218.37 ··············-·· ................. . 

MAINTENANCE 
356-B-Mesa, Superior and Apache Trail ... : ....... : ... . 

~l~=M~~=~is~~0:ri!ay~~: ... ::::~::::::::::::~::: ::::::~:::::~~ :::::::::::::::::: 
373-B-Chandler-Casa Grande ............................... . 
369-Superior-Miami .------------ ________________ _ ______________ _ 
451-A-Tucson-Florence 
4-52--Tucson-Florence 
453-Tucson-Florence 
4-54-Tucson-Benson ------------··'----

25,046.48 
597.47 

36,960.95 
20,158.00 
35,794.43 

1,965.91 
25,762.12 
27,996.54 

< ,'. ' -
.. ______________ _ 

13;137.70 

928.40-R• $·-···-········ $ 3,676.39 t, ___ . _ $ ............ - .... $ 2,747.99 
445:78-R• 445.78 ........... :.:.... ___ _ 

50,532.78. 59,206.77 

884.08 

JUJff, 
2,780.88 , 

218.37 

1,525.70 
100.43 

1,951.59 
1,597.72 
1,516.95 

282.70 
1;412.89 

•
1:m:1z: 

3,672.20 

7,724.43 
359.55 

8,484.31 

7,130.53 
f, 193.42 ················ 

196.50-R • -··········-

50,000.00 

12,?00.l8 

23,520.78 •.. : .............. . 
497.04 ·················· 

27,284.93 
· 18,200.73 
25,793.17 ··········-······ 

1,683.21 ·················· 
17,218.70 ·················· 
21,908.72 ·················· 

109,739.55 
50,000.00 

4,556.28 
13,137.70 

284.25 
2,780.88 

218.37 

25,046.48 
, 597.47 

36,.960.95 
20,158.00 
35,794.43 

1,965.91 
25,762.12 
27,996.54 

Total ·································---__,.14,211.82 $156,ll5:S0 $174,281.90 $13,137.70 f,6(242.58: '. $91,020.49 $ 3,676.39 $148,807.46 $ 50,000.00 $357,746.92. 

Credits R* 



ARIZONA HIGHWAY DEPARTMENT 
SANTA CRUZ COUNTY 
July 1, 1924 to June 30, 1926 

-~------DISTRIBUTION:----'-----! -----'------------FUND,S-----_:.---

A'. F., E. Name of ProJect 
Engineer Constr-.;.c- 1\1:ainte-

ing tion nance 
Better­
ment 

529----Tu~son-Nogales Bridges· F. A. 66 .. $i231.10-R*$ 131.00 $ ... _ ........... $ ......... '. ..... . 
578-Structure Adjacent to F. Al 66.... 613.66 3,499.11 
586--Nogales-Patagonia · 399.57 
594-Nogalcs-Patagonia Reconstruction .. -. ______ :: ____ ;_ 
621-Amado Bridge '·····------- 1,632.30 
661-Vail-Sonoita Sec. 2 ______ 8.00 
666--Tombstone-Nogales Guard -Fence ____ ........ ~------
668-Tucson-Nogales Cattle Guard ........... c ·····-······ 
669----Tucson•Nogales Highway · 8.68 
· . MAINTENANCE 
459-B--Tucson-Nogales ------···· ............. . 
462-----lT ombstone-N ogales 
470-Tombston_e-Nogales ···------

8,517.37 
582.99 

20,290.05 
19,371.85 
21,057.25 

15,116.65 
24,414.65 

101,15 

305.31 

---- --~- ----
Total -----------2,431.11 $12,730.47 $60,719.15.$39,943.76 

Credits R* 

$ 

1, 

25% 75% 

777.88-R *$ .................. $ 
338.38 3,774.39 

11,146.49 4,369.73 
1,667.67 643.25 

899.67 ·················· 
590.99 ·················· 

1,307.58 1,119.71 
1,571.92 5,989.26 
1,348.46 7,157.04 

18,093.28 :. $ 23,053.38 $ 

""- Amado 
F. A. S.H.M.A. Bridge Total 

677.78 $ .................. $ .. ............ $. 100.IO-R• 
4,112.77 

22,103.73 

107.15 

313.99 

17,862.76 
11,810.67 
12,551.75 

9,250.00 

677. 78 1, 64,750.05 $9,250.00 

15,516.22 
24,414.65 
10,149.67 

590.99 
107.15 

313.99 

20,290.05 
19,371.85 
21,057.25 

1,115,824.49 



ARIZONA HIGHWAY DEPARTMENT 
YAVAPAI COUNTY 

July 1, 1924 to June 30, 1926 

-----------nJSTRIBUTION-------­ ------FUND--------~ 
~Iainte-

_ A. - F. E. Name of Project Engineering Construction nance 

507-Prescott-Jerome F. A. 36-B '-··· _ .. $ 1,529.33 $ 13,424.31 $ __ _ 
520-Prescott-Ash Fork F. A. 61.. .... _ .. 
521-Prescott-Ash Fork F. A. 62...·-····· 
522-Prescott-Ash -Fork F. A. 62-B. .. _ .. 
523-Prescott-Ash Fork F. A, 62 ......... . 
525-Prescott-Ash Fork F. A. 62 ........ __ 
536--Prescott, Phoenix, \Vhite Spar, 

4.28 
!09.15 
48.63-R* 

Congress Jct. - F. A. 72-A .... -•······-· 17,489.31 
574-Hillside-Kingman ·······-·······:·····-····-· 320.27 
587-Prescott-Jer'e Underpass· F. A. 19B 2,300.98 
589---Prescott-Phoenix F. A. 72-B .......... 28,758.23 
590---;-Prescott-Ash Fork F. A. 62-B._.... 2,278.34 
595-Prescott-Jerome F.-_A. 36 ...... ·-····-· ···-·····: .... . 
599---Hell Canyon Bridge. ····-···········-·-· : .. :.: .. ·--·· 
602-Twe Cattle Guards ··--··-··-·····--··-· ............... . 
604-Ash Fork West Survey ·······-·········· 5,746.17 
609---Hillside-Kingrilan Extension ........ 1,314.00 
611-Page Highway Guard ····-·--·:.._ ..... -. 
622-Prescott-T erome Resurfacing 

F. A. 19-A ····--············-··················-
635-Prescctt-Granite Dells Survey ....... . 
636---Prescott-Jerome Underpass F.A. 36B 
649---Ash Fork Project F. A. 89-B .... _. 
650--Fill 2 Miles East Ash Fork ......... . 

1,24634 
4,022.97 

' 29:65 -
1,420.97 

651-Fill 2 Miles West_Ash Fork ......................... . 
653--Caliche Pit ----·--···········-·· ............... . 
677-Prescott-Phx. Hwy. F. A. 84-C .... _ 2,060.15 

644.72 
2,126.03 

3.00 

38-24 

171,358.86 
1,397.96 

I0,984.66 
198,864.54 

14,511.12 
,._3,250.24 

-- 404.38 
; 450_00 

192.49 

Better­
ment 

'/, ............... . 

380.78---

217.50 
180.J)O 

2,443.32 

25% 75% F.A. S.H.M.A. 

$ 429.99 $ 1,619.32 $ 12,904,33 $ ................ $ 
643. 72 ········-·--······ 1.00 

1,211.91 ···············-·· 918.40 
!09.15 ·-···-··---··--·-- 3.00 
48.63-R*-----

3,058.44_ 

421. I 2 
2.403.34 

_ _ 722.65 
___ .3,2;0.24 

i __________ - _____ , 

6,196.17 
1,314.00 
:-76_00 

1;718.23 
11,317.44 
69.465.84 
15,644.48 

404.38 

116.49 

-38.24 

186,789.73 

1,547.08 
155,753.59 

422.33_ 

9,740.63 51,313.44 ·····-···-········ 

.
1
'.
4it~i J_, :.'. ~: 53?:?t,, :::::::::·:::::::: 

36.80 
2,060.15 

443.82 
217.50 
180.00 

2,344.97 

977.15 

380.78 

61.55 

Total 

14,953.64 
644.72 

2,130.31 
112.15 

' 48.63-R* 
38.24 

188,848.17 
1,718.23 

13,285:64 
227,622.77 

16,789.46 
3,250.24 

380.78 
404.38 

6,196.17 
1,314.00 

192.49 

61,054.07 
4,022.97 

29.65 
1,420.97. 

217.50 
180.00 

2,443.32 
2,060.15 



ARIZONA HIGHWAY DEPARTMENT 
- - -

YAVAPAI COUNTY 
July 1, 1924 to June 30, 1926 

_, 

---------vISTRIBL'T!ON---------1----------FUND;-,----------

A. F. E. 1\ame of Project Engineering Construction 

MAINTENANCE. · , 
:08-B-'.-Williams Ash Fork ····---------·-------- ··-··-··--·-···· 

_ 310-------Ash Fork-Seligman. ··•·······-···········-• ............... . 
311-A-Seligman-Nelson ··-·········-··········· ···---·········· ,316-------Prescott-Jerome ____________ : ___________________________________ , 

317-Pn:scott-Jerome --------------······-·---------- _______________ _ 
318-Pre:cott-Ash Fork ··-·----- ····-··········· 
320-------Prescott-Ash Fork ····--······················ -·············· 
361-B-'.-Wickenburg-Congress Jct .......................... . 
3 72-----Congress Jct.-\Vhite Spar ··············-· ............... . 
3 76--:----Y arnell-Congress Jct. -------------------- _______________ _ 

Total ············-----·············$68,581.51 

Credits R* 

------------------
-----------------
------------------
••••••••••+H+O++O 

-----------------
------------------
··---------------

·----------------
·-----------------

$417,650.55 

1'fainte-· 
nance 

2,420.78 
17,182.84. 
14,834.10 
12,612.83 
14,040.07 
14,313.09 
14,986.26 
16,401.05 

-10, i63.52 
2,305.71 

$1 I 9,869.25 

Better­
ment 

$63,029.33 

_ 25% 75% F.A. S.H.M.A. Total 

$ 269.52 $ 100.00 $ $ 2,060.26 $ 2,429.78 
2,263.95 9,488.34 5,430.55 17,182.84 

·39.85-R• 1,267.48 13,606.47 14,834.10 
106.73-R• 8,885.91 ------------------ 3,833.65 12,612.83 

1,032.56 8,704.14 4,303.37 14,040.07 
935.08-R* 10,924.62 ------------------ 4,323.55 14,313.09 

2,783.22 8,702.45 --········-···---- 3,500.59 14,986.26 
6%.63 47.70 ------------------ 15.666.72 16.401.05 

2,361.53 5,624.90 ··········--··---- 2,777.09 10.763.52 
879."' 534.80 ·---------------- 891.36 2,305.71 

---
$41,345.52 $211,594.33 $359,354.85 $56,835.94 $669,; 30.64 



ARIZONA HIGHWAY-DEPARTMENT 
YUMA COUNTY 

July 1, 1924 to June 30, 1926 

ISTRIBUTION I ------ ~ FUND:r--------
25% 75.% - F. A. S.H.M.A. -A. F. E. Name of Project Engineering Construction Maintenance 

· 514-Welton-Aztec- F. A. 55,..,.,-~--------i 
515-Aztec Co. Line F. A. 55 · -------
544-Yuma-Gib Bend F. A. 82-B ···-······················· 
562--c-Antelope Hill Bridge ········'··----
565-Ligurta Blaisdale ····-······-····-----
588-Yuma Streets .... : ... _________ _ 
625-Phoenix-Yuma Overpass F. A. 55 ___ _ 
673-Yuma-Gila Bend ------··················· 

MAINTENANCE 

61.70 
690.83 

8,258.36 
3.70 
5.75 

2,149.91 _ 
748.88 
428.76 

351-Yuma-Welton ___________ ................. . 
352-Welton-Mohawk 
368-A-Aztec-Piedn 

----------- ----------------
370--Mohawk County Line ··············-----,--- .................. . 
371,---Parker- Bouse •···········----························ ···-············· 

$ 63.86 i----
36,230.43 
25,836:13 

1,417.39 

22,891.96 

138.90 

55,524.68 
38,969.55 
2,564.55 

22,060.83 
1,558.00 

$ 61.70 
86.96 

107.24 
776:55 
_ 5.75 
35.48 

548.98 
71.25 

4.494.33 
1.678.99. 

10.59 
3,186.£3 · 

$ .................• $ 

8,037.95 
644.54 

25,006.39 
77.15 
42.00 

18,005.08 
10.879.80 

1,439.36 _ 

63.86 $ .. .............. . 
36,834.30 ................. . 
25,949.30 

122.75 
454.41 _ 

33,025.27 
26,410.76 
2.55).96 

17,434.64 
1,558.00 

$ 

Total. 

125.56 
36,921.26 
34,094.49 

1,421.09 
5.75 

25,041.87 
748.88 
567.66 

55,524.68 
38.969.5, 

2.564 . .1.1 
22,060.83 

1.558.00 

Total···················----·····--------<> 12,347.£9 $ 86,578.67. $!?0 677.61 i 11,064.65 $ 64,132.27 ·$ 63,424.62 $ 80,982.63 ··. $219,60U7 

·Credits R* 



246 STATE HIGHWAY DEPARTMENT. 

ARIZONA HIGHWAY DEPARTMENT 

GENERAL OFFICE ·ACCOUNTS 
July 1, 1924 .to June 30, 1926 

1924~1925 

Account 14-Transfe"r of Funds .............. $325,568,84 .. 
Account 15-Acct. Rec. Refunds ........... 39,040.87 

•. Account 24-General Overhaul ............. . 
A.F.E. 33-Stock Room 

33-Stock · ................................... . 
, 113-Salaries ............. : .. ; .............. . 

... 120-Traveling Expenses ........... . 
121-Postage ........................... : ... . 
123-Freight and Express .. , ..... .. 

A.F.E. 4QL-Plant Accounts 

6,335,00 
2,301.98 

461.91 
· 1,202.41 
· 1.41 

10,302.71 

40-Land ' .. : ............. '.................... 1;674,03 
41-Administration .Bldg, ....... . 
42-Warehouse Bldg, ............... . 
43-Sheds ...... : ............................ . 
44-Machine Shop ................... . 
45-Paint , Shop ........................ \. 
46-Spur · Track : .... ,; .................. . 
47-Paving ...................... , .......... . 
48-Fences ................................. . 
49L-Tucson Real Estate ........... . 
50-Ashfork Real Estate .. :; ..... . 
55-Pla_nt Machinery ............... . 
6QL-Furniture ............................. . 92.20 
61-Fixtures ·and Partitions ... . 1,317.69 
62-Office . Eqquipment Transit 

Levels .; .... : ...... , ........... . 1,838.72 
63-Office Machinery .............. . 14.03 
64-Miami-Super'r Prison Cmp 386.00-R!". 

A.F.E. 101-State Engineer 
IOI-Salaries .................... : ............ . 
119-State Engineer's Expense ... . 
130~Auto. Expense; gas, oil, rent 
135-Engiriecr's office· Supplies .. 

Note. Credits:._R* 

,, ,. 
4,550.67 

6,000.00 
752.44 
172.60 

6,925.04 

1925-1926 

$398,705.21 
35,228.82 
65,662.55 

4.923,43 
3,13L30 

73.45 
1,109,87 

. • 9,238.05 

1,170,73 

861.95 
2,071.18 

7,962.52 

12,066.38 

6,000.00 
1,522.34 
4,078.96 

143 .22 

11,744.52 

Total 

$724,274.05 
74,269.69 
65,662.55 

19,540.76 

16,617.05 

18,669.56 



STATE HrnnwA~ DEPARTMENT 247 

GENERAL OFFICE ACCOUNTS 
July I, 1924-J une 30, 1926 

1924-1925 1925-1926 ·Total · 

A.F.E. 102 General · Engineering , 
102 Salaries · $13,221.33 $20,387.10 
120 Traveling Expenses 112.49 1,185.47 
130, Autoexpense, gas, oil, r·ental 1,189.58 
135 Office .Supplies 1,066.76 
142 Membership Dues 15.00 
145 Repairs to Transits Levels, 858,82 d 

13,333.82 24,702.73 38,036.5; 
A.F.E. 106 Office. Engineering 

106 Salaries 12,798.78 7,027.01 
120 Traveling Expenses 186.99, 54.95 
128 Blue Prints, Photo Supplies 33.78-R* 82.06 
130 Auto eocpense, ga;s, oil, rental 227.82 1,807.74 
135 Office Supplies , 4,158.20 1,079.84 
140 Rental, Oltice Equipment 33.00 
146 Repairs office mch., furn. 23.00 

. 17.371.01 10,074.60 . 27,445.61 
A.F.E. 10.7 Laboratory 

107 Salaries 3,174.44 2,805.26 
120 Traveling Expense 464.46 72.53 
130 , Auto expense, ga.s, oil(t'ental .. 20 103 .18 · 
133 · Laboratory M,iterials 1,167.76 907.58 
135 Office Supplies 64.76R* 

• 138 Miscellaneous Charges , 73.50 561.25 . 
145 Repairs Office Mch. 16.85 

Purchasing Departm~nt 
4,880.36 4,401.89 9,,282.25 

A.F.E. 111, 
111 Salaries · 2,505.02 5,941.94 
120 Traveling Expense 271.86 160.08 
121 Postage 127.44 
130 Auto expense, gas, oil, rental 193.32 65.90 
137 Acct. Book& and Supplies 434.84 

2,970.20 6,730.20 9,700.40 
A.F.E. 112 Accounting Department 

112 Salaries , 35,259.71 32,271.32 
120 Traveling Eocpense 271.86 224.91 
130 Auto expense, gas, oil, rental . 193.32 789.88 
137 Acct. Books and Supplies 197.00 1,455.16 
140 Rental Office , Equipment , 50.00 15.00 
145 Repairs Office Machinery, 33.75 

35,971.89 34,790.02 70,761.91 

Note. Credits-R* 



·,,, 

248 STATE HIGHWAY DEPARTMENT 

GENERAL"'OFFICE ACCOUNTS 
July 1, 1924:June ··30, 1926 , 

1924-1925 
A.F.E. 12t "Arizona Highways' Magazine 

127 Printing Magazine ........ $ · 558.74 

A.F.E. 136 General Office Expense 
114 Salaries ................................ . 
121 Postage , ..... ., ....................... . 
122 Telephone-Teleg'raph ..... . 
125 Printing and Adv,, general 
126 Printing Reports .............. .. 
129 · Magazines, Newspapers ..... . 
130 Auto Exp., gas, oil, rentals· 
131 Light. and Fuel ................ .. 
132 Ice and· Water ................... . 
134 .Bonding & Ins. Premiums 
136 General Office Supplies ... : .. 

.138 Miscellaneous Supplies ... ,., 
140 Rental Paid General Office 

Equipment .......... : ...... . 
142 Membership Dues ............. . 
144 Buildi1;1g , Repairs, Labor, , . 

Material· .................... :., ...... . 
145 R~pairs of Furniture and, 

Fixtures ............................. , 
146 Repair of Office Machin'y 
148 Depreciation,. Fixtures and 

Partitions .................. :.' ....... : 

558.71 

2,643.82 
20.00 

2,385.74 
70.42 

6.067.67 
143.70 
348.77 
64.79 

2,553.90 
4,056.62 

254.97 

374.45 
43.46. 

19,587.02 

Total General Office Accounts 
District Engineer's Expense 
A.F.E. 151-155 District No. 1... .......... . 

152-157 District No-. 2 .............. .. 
153 District No. 3: .............. . 
154 . District No. 4 .............. .. 

1,802.78 
4,307.00 
1,450.61 
6,326.48 

158 • District No. 5 ............... . 
13,886.87 

iF.E. 156 Tucson · Whsc. and Shops .. • 16,508.59 

A.F.E. 159 Holbrook Yards 

Acct. No. 180 County Aid ................ .. 
Acct. No. 188 Inter.est ......................... : 20.50--R * 

20:50-R* 

1925-1926 

$ 1,127.96 
' , 

3,759.42 
20.00 

3,253.86 
76.85 

263.30 
7.90 

649.70 
,116.66 
508.55 
79662 

2,762;55 

12.00 
221.60 

1,542.67 

314.05 
3,00 

28.75 
'<,. 

14:337.48_ 

2,641.68 
, 2,181.85 
1,615.06 
1,515.37 
1,773.25 
9;727.22 

12,030.67 . 

3,945.30 

7,500.00 

7,500.00 

Total 

$ 1,686.70 

33,924.50 

$245,665.29 

23,614.09 

28,539.26 

3,945.30 

7,50Q.0O 
'20.50-R~ 

7,479.50 

GRAND . TOTAL ........................ . . $1,173,44.9.73 

Note. Credits-R* '>",' i 



STATE' HIGIIWAY-.DEPARTMENT 

Warehouse and Shop 
July 1, 1924-June 30, 1926 

1924-1925 

Salaries and General Expense 
076 Superintendent's Salary ............. :/, 2;875.oo' 
077 Shop Foreman's Salary ............. 1,287.50 
078 Yard Foreman's Salary •············ 1,750.00 
079 Accounting · Salaries ....... ! .......... :. 6,018.98 
080 Dray, labor, gas, oil .................... 1,588.48 
081 Postage, Tel. & Tel. ... '. ..... ,.......... · 23.47 
082 Misc. Lbr., Watchman, etc. .... 9,548.99 
083 .Auto expense, gas and oil .... :... .56 
084 .Truck expense .............................. 109.30 
085 Ice, \vater, light, power, furnace 3,073.53 , 

. $ 26,275.81 . 

Incidental-
086 Inuries, doctGr, hospital, drugs.. 1,651.10 
087 Injury compensation .: ........ ,....... 1,223.95 
088 Overhead. account, Dr. and Cr. 14,387.07-R* 

1925-1926 

$ 3,250.00 
2,639.00 
1,887.50 
8,136.27 
1,562.50 

8,309.05 
1,598.71 

6,070.95 
$ 33,453.98 

613 .15 
445.50 

1,446.04-R * 

Traveling Expense-

089 Traveling expense 

$ 11,512.02-R* $ ·. 387.39-R* 

........................ -. -66f66 

Equipment.:;_ 
093 Epuipment purchase and repairs 60,289.59 

1 095 Equipmctn, rental to jGbs ........ 131,428.02-R * 
096 Equipment, rental to outside .... 1,713.83-R"* 
097 Equipment sales ............... : ........... 8,674.05-R* . , 

. 098 Depreciation ................................ 1,051.60-R* 

791.58 

183,571.27 
184,529.06-R* 

5,061.21-R* 
11,686.00·R * 

249 

Total 

$ 

$ 59,729:79 

.. 
Warehouse Stock-

$ 82,57_7.91-R * 

090 Purchases, frt; · and costs ............ 170,273.31 

$ 17,705.00-R * · $100,282.?1-R"' 

166,085.76 
0100 Closed· ... :........................................ 7.74-R* 
0101· Warehouse Labor ... :.................... 14,412.98 · 
0102 Stock Repairs .............................. . 
0103 Sales to Jobs ..................... .......... 70,061.96-R"* 
0104 Sales to Jobs Outside ................ 11,506.10-R * 
0105 Reclaimed Dei,t. Labor ... :.......... 3,661.54 
0108 Liv'e Stock ..................................... ·6,480.09-R* · 

$100,291.94-R * 

Sh6,p Account&--'-
0109 Direct Labor ........................... ~..... 72,664.25 
0111 Shop and Building ...................... .. 8,900.08 

$ 81,564.00 
0112 Shop Operating (Dept.) .............. - 260.30-
0113 Shop Sales to Jobs .......... , ....... :. 31,764.27-R* 
0114 Shop Sales to Outside .................. 1,358.22-R* 
0115 Shop Machinery Cost ............... . 
0116 Shop Machinery Repairs ............ ~---

$~?.:,19-R* 

iota! ................................................ $ 81,845.6£ 

Note: Cred\ts-R" 

16,823.67 
19,747.76 

. 97,935.%R* · 
8,592,60-R* 
4,079.36 

· 4,760.93-R* · 
$ 95,447.lhR* 

99,858.10 
17,612.96 

$195,738.05 

s117,47(6?r $199,035.39 
11;551.08 

207,878.18-R" · 
3,683.71-R* · 
2,026.01 
5,522.72 

~~2,4§2.0~-R* 

$ 36,609.26 

$225,324.27-R" 

$118,454.88 



250 STATE HIGHWAY DEPARTMENT 

COST ACCOUNTING 

BY IRA L. Woon, Cost Accountant 

o-sT ACCOUNTING for the Arizona Highway Department is 
divided into · two . classifications: Construction and main­
tenance. Construction cost accounting serves two purposes: 

. One for a ready check during construction of all units of 
the job_, as the cost report will show if any .. of the ~nits are run~ing 
higher than the estimate, and if so what class of work on that unit 
tends to make the high cost; the other purpose is to furnish a record 

.for estimating the cost of future work. 

'There are many different syste~s of keeping co~struction cos.ts, 
but the principle is virtually the same in each system. The value 
of the cost obtained depends wholly upon the timekeeper's ability 
and knowldge .of. cons~ructiori, for the office must depend upon the 
timekeeper or cashier for the proper distrib.ution of invoices and labor . 

. The Arizona Highway Department uses the following account 
numbers in its system of keeping construction costs on its State For_ce 
work. The numbers between the general headings are used for listing 
th·e various materials and different classes of work performed: 

200-215-Engineerjhg Reconnoissance Survey. 
216-23 5-Er1gineering Preliminary. 
236-250-Bridge Engineering. 
251-270-Engineering, Construction and Inspection. 
271-285""'""'.Mess House Operation . 

. 286-311-Corral Operation., 
311~325-Motor Vehicles. 
326-35~Steam and Gas. Shovels. 
3 51-375-Compressor Operation. 
376-395-Hand Ddlling. 
396~410..:.._Blacksmith Shop Operation. 



S;ATE HI.GIIWAY DEPARTMENT 

411-430--:-Roller Operation. . . 
431-445-Field Superintendency.• 
446-470-Camp ·. Construction.. . 
471-480....'...Trinsportation of Equipment. 
481-495--,--Moving Camp. · · · 
495-515-Camp Maintenance. 

··. 516-530--,--Temporary Con~truction . 
. 53 (-540-Equipment, Rental and Repairs. 
541-.560-Right:-of-Way. . •. 

.. .56.1-575;--Clearing .and Grubbing. 
591-620--,--Roadway Excavation: 
621-650-Stru~turai Exca'vation. 
651:..679-Borrow Excavation. 
680-72~Concrete. · 
721-735-Crusher Operation. 
736-755-C. M. Pipe Culverts. 
756-775;,__Cattle Guards. 
776-800-Rip Rapping. 
801-825-Ditches and Channel Changes. 
826-850-Surfacing. 
851-860,--Guard Fence. 
900-930-Materia:ls and Supplies. 

1001-1024-Steel Bridges. 
1025-1050-Gunite. 

Feature Sheet Carried 

251 

" 
In the field a feature sheet is carrie<l for each account opened, 

and all labor and direct charges are posted direct to .these feature 
sheets. The material and supply account is kept in a· small ledger, 
and the. materials and• supplies used during the month. are charged 
out at the end of the month into the accounts where used, and posted 
on. the feature sheets. .A document register is kept in camp which 
shows the distribution and amount of each invoice and payroll. At 
the end of the month the timekeeper closes his camp records, check:. 
ini;;- the total of the feature sheets plus the inventory, against the total 
amount of the document· register, before sending the feature sheets 
into the office. 
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In the Phoenix office the unit costs are worked out, after "re• 
capping» the feature sheets in. the following manner: The amount 
of the feature sheet showing the tr~ck costs is divided by the truck 
days, giving a truck day cost, and is· then charged into the various 
construction units by the number of truck days shown against those 
units. The feature , sheets, covering caterpillar, corral, and other 
accounts of this kind, are worked out in the same manner. The 
mess account is the~ closed, and the loss or gain is transferred to 
superintendency. The overhead, rnch as· superintenden.cy, ' camp 
maintenance, and like accounts, is ,then prorated to the'v~rious con~ 
structio~ units, such as excavation,. borrow, concrete, etc., by the 
amount of labor in those units;· · · 

The following is a copy of a typical construction .cost report: 



:-~-.:-~-,.c.iii_""" ___ --

ARIZONA HIGHWAY DEPARTMENT 
AFE 656-Douglas-Safford-Cost Report 

June"30, 1926 

541 ·· Right-of-Way Fencing** • ........... : ................... _ ................................ . 
Right-of-Way Expenditures for Titles .. , ..... ,, ...................... : .......... . 

~1i .. i;::~~t◊:ndst~~~~!? .. :::::::::::::::::::::::::::::::::::::~::::::::::~:::~::::::::::::::. 
651 ·• Excavation . Borrow* ···•·····-···············•·•··············': ............................ . 
~~~ ~ ~en p~oe .. Walls for .. Dips ..................... ,: ............... ::: ................ . 

756 Cattle Guards .................. · .: .. ·· · ...................................... · ............... . 
2-801 Dykes and · Levees ...... : .................................................... :c:. ........•...... 

826 · Surfacing ...... :.: ............. · ............................ · .............................. : ......... . 

, Unit 

6,764 Lin. Ft. 

732 Cu. Yd. 
46,483 Cu. Yd. 

81 Cu. Yd. 
90.6 Cu. Yd. 

Unit Cost 

.0475 

.8607 

.2761 

.326 

.5917 

$ 

Amount 

321.47 
44.12 

. 22.48 
630.10 

12,838.19 
2,077.86 

95.40 
1,111.96 

26.41 
53.61 

Sub~ T otaL .................................................. , ................................... $ 17,221.60 
Engineering ··················-····················•···········•··•·.····:····················· 1,495.54 
Materials .............. · · -········•········································· .............. 1,281.12 

.•. Sub-Total .......................... : .......................................... : ................ $ 19,998.26 

n Setting back old · fence. 
656A _Bridge . ···--····-····: ........... :•··········•·,··········,······•·········,·········· 4,754.91 

"'Includes 49,771 Lin. Ft: blade Sec. 47 Cu.· Yd. per Sta. · -TOTAL ..... : ....................... _ ····.····· ......... ····· ..... ........ $ 24,753.17 
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Maintenance 
Maintenance cost is kept by the following list of account numbers: 
050-District. Engineer's Expense. 

, 05 I-District Shop Operation. 
052-Surface Work. 
053-Shoulders and Ditches. 
054-Structures. 
055-Zoning. · 
056-Signs. 
057-Repairs. to Equipment (except motive equipment).:. 
058-:-Equipment Rental ( except motive equipment). , · · 
059-Large Trucks. 
060-Ca terpillars. 
061-Power Graders. 
062-Teams. 
063-Gasoline. 
064-OiL 
065-Miscellaneous · M. and S .. and Expense. 
066-Small Trucks. 

Charging of Payrolls .. 

Every· payroll is charged into one or more of these accounts, as 
to the class of wo_rk it covers. The distribution of payr()lls js made 
in the District Engineer's office, from form No. 34, ·which the main­
tenance foreman turns in with the payroll. This· form sh.ows the class 
of work performed by each man for that payroll period. ·· The various 
distributions, covering the entire amount of the payroll, are then 
worked out and written on the back of the. payroll to be . posted in 
the office ledger under that project. The invoices are charged direct 
to the class of work or material that it pertains ,to. 

At the_· end of each month, ·after. the office ledger has been closed, 
the totals of each. project are taken off, on form No. 6, the· out- ,., 
standing invoices of the project are added and .the inventory de- · 
ducted. The cost i~ then worked into the following maintenance 
units: "Surface work," covering the upkeep ~f the road's surface; 

· "shoulders and ditches," covering all upkeep of the roadbed; "struc-
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tures,"· repairs to structures · and . keeping their channels free of ob­
structions; "zoning'~ or striping of pavement; and "road signs." 

.To arrive at the maintenance _cost . of each· of these units this 
procedure is followed: The large trucks, caterpillars, power graders, 
and small truck ch~rges are worked out by information furnished to 
the office on form No. 45. by the foreman of each project. This 
form is kept for each individual piece of motive equipment and 
shows the amount of gas and oil used for the period, also the num­
bers of days wo,rked on each class of maintenance .work. The oil 
and gas us~d is then added to the amount of money _charged to that 
piece of equipment, and the total divided ino a day cost and charged 
into each unit of maintenance, as shO\vn by the· days worked on 
form No. 45. The remaining ope~ accounts are then pro:..rated into 
surface work, shoulders and ditches, structures, zoning, ;and signs;. by 
the amount of .labor that has been charged into each of these main­
tenance un.its. Following this procedure each month·. gives the total 
cost of each of the· maintenan·ce units on the different. projects, and 
the maintenance report turned over to the e9-gmeers. is. the · total to 
date from the beginning of the ·fiscal year. 

Traffic Census 
The traffic · census is . then worked into this•. report, using the 

amount charged to the units surface work and shoulders and ditches, 
to determine the maintenance cost per mile per vehicle. This cost 
is then compared by· ra.tio to the same class of cost on an 82-mile 
paving project, with the· idea that it will help determine when any 
project should be_ paved. 

The following is a copy of the maintenance cost report that is 
turned over to. the State Engineer, and District Engineers: 



ARIZONA HIGHWAY DEPAkTMENT 
Maintenance Cost Report From July 1, i925 to ·June·30;1926 

Cost ·_-Cost to Cost to Cost to Surfacing · Monthly. Number 1\1.aint Cst Ratio 
To Date Date Shi Dte. Struc: · · Date and _Cost Vehicles Per Mile to 

AFE Project County Miles Surface &Ditch &Misc. :· Total Road Bed Per Mi. Per Month Per Veh'e Pvg. 

306 Flag-Williams Coconino ........ . 17 .5 7,393.51 885.10 22.61 8,301.22 8,278.61 . 39.42 6,780 .0058 · 10-l 
307 Flag-Williams Coconino .. ·-··· 17.5 8,487.58 324.25 . 8,811.83 8,811.83 · 41.96 6,090 .0069 12-1 
308 Williams-Ash Fork Yavapai ........ 19.0 · 6,676.99 2,921.50, H9.38 9,917.87 . 9,598.49 42.10 6,480 .0070 12-1 
310 Ash Fork~Seligman Yavapai ........ 25.0 8,439.00 820.93 236.51 9,4%.44 '9,259.93. 30.87 4,800 .0064 11-1 
311 Selig-Nelson Moh., Coe., Yav ........ _38.5 11,538.60 2,070.61, 266.93 13,876.14 · 13,609.21 29.46 4,410 .0067 11-1 
314 Kingman-Oatman Mohave ........ 28.8 7,612.39 . · 533.88 71.03 8,217.30 8,146.27 .. 23.57 4,590 .0051 9-1 
315 Oatman-Topock Mohave ........ 25.0 8,004.85 233.96 856.31 9,095.12 8,238.81 27.46 5,610 .0049 8-1 
316 Prescott-Jerome Yavapai ........ 13·.5 3,336.95 3,059.69 404.30 6,800.94 6,396.64 39.49 5,430 .0073 12-1 
317 Prescott-Jerome Yavapai ........ 19.2 6,617.79 1,151.94 116.45 7,886.18 7,769.73 33.72 14,190 .0024 4-1 
318 Prescott-Ash Fork Yavapai ........ 22.5 6,911.72 527.07 201.28 7,640.07 7,438.79 27.55 5,460 .0050 8-1 
320 Prescott-Ash Fork Yavapai ... _ ... 23.5 6,261.18 1,395.72 127.04 7,783.94 7,656.90 27.15 · 2,880 .0094 16-1 
325 Peach ·Sppng-Kingman Mohave ........ 52.0 4,832.90 1,832.86 903.94 6,839.70 5.935.76. 19.02 4,620 .0041 7-1 

Note: Surfacing and roabed does _not include _structures and miscellaneous. 



ARIZONA-HIGHWAY DEPARTMENT 
-- . Maintenance Cost Report From July i,' 1925 to June 30, 1926 

Cost Cost to Cost to Cost to . S~rfacing Monthly Number. l\faint Cst Ratio 
To Date Date Shi Dte. Struc. - Date and Cost · Vehicles Per Mile to 

AFE Project __ County ·Miles Surface &Ditch &Misc. Total Road Bed Per Mi. Per Month Per Veh'e Pvg. ,--

351 Yuma-\Vellton Yuma ........... "'. 38.5 28,420.04 3;138.60 425:36 32.011.00 31,558~64 . 68.31 8,230 .0094 16-1 
352 Wellton-Mohawk Yuma .............. 23.0 28,940.23 2,877.82 ... :. .. : ...... 31,818.05 . 31,818.05 124.29 6,510 .0191 32-1 
353 Piedra-Gillespie Maricopa~ ....... 24.5 24,608.05 5,057.63 1;312.68 30,978.44 29,665.76 100.90 . 8,520 .0118 · 20-1 
354 Mari. Co.-Pv. & Brgs. Maricopa ........ 82.9 14;177.99 15,729.27 5,007.53 · 34,914.79 29,907.26 30.06 52,530 .0006 1-1 
361 Wick-Hot Springs Yavapai .......... 26.7 14,773.93 .1,433.39. 291.19 16,498.51 . 16,207.32 50.58 7,860 .0064 11-1 
364 Hassay-Gila - Bend Maricopa ........ 25.2' 16,315.67 2,970.39 147.54 , 19,433.60 19,286.06 63;78 8,6i0 .0074 12-1 
365 Marinette-H. - Spg.J: Mariccpa ....... .21.6 18,889.50 2,095.80 115.64 21,100.94 20,985.30 80.96-- 5,490 .0147 25~1· 
368 ·county Line-Piedra Maricopa ........ 21.8 10,727.88 · 3,766.01 -------------- - 14,493.89 14,493.89 55.40 6,900 .0080 13.1 
370 Mohawk-County -Line Maricopa ........ 26.5 21,772.47 1,009.74 124.40 22,906.61 22,782.21 85.97. 7,560 .0114 19-1 
372 Cong Jct-White Spar Yavapai .......... 18.84 8,643.83 1,822.42 971.86 11,438.11 10,466.25 46.29 7,140. .0065 11-1 
373 Chandler-Casa Grand Maricopa ........ 25.3 25,845.69 442.06 168.33 26,456.08 26,287.75 115.45 · 8,670 .0133 22-1 
374 Gillespie Dam_ Cross. Maricopa ................ ---------------- -------------- -------------- 1,567.67 ----------------
375 Px.-Gld~Tempe-Buck Maricopa ........ · ........ ---------------- -------------- -------------- 120.00 ----------------
376 Y arne!l-Cong Jct. Yavapai ... ,., .... 9.038 2,063.56 . 808.15 -··············· 2,871.71 - , 2,871.71- 79.43 4,020 .0198 33-1 

- Note: Surfacing and Roadbed does not include structures and miscellaneous. 
. . ·t . . 
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ARIZONA HIGHWAY DEPARTMENT' 
Maintenance Cost Report From July.I, 1925 to-June 30, 1926 

Cost Cost to. Cost to Cost to Surfacing · Monthly Number Maint Cst Ratio 
To Date· Date Shi Dte. Struc. Date and Cost Vehicles Per l\file to 

AFE Project County Miles Surface &Ditch &Misc. ;Total -- · Road Bed Per Mi. Per Jvtonth Per Veh'e Pvg. 

356 and 
16,357:92 358 Mesa-Su-perior 'rvfaricopa-Pinal..._ ... 31.3 1,655.92 1,100.87 19,114.71 18,013.84 47.96 · 10,740 .0045 8-1 

359 Apache Trail Maricopa........ 20.0 10,623.23 754.97 800.58 "12,178.78 11,378.20 47.41 3,om .0156 26:1 
360 Apache Trail· Maricopa ........ 21.5 7,326.19 1,825.01 15L17 9,302.37 . 9,151.20 . 35.47 2,070 .0171 29-1 
367 Florence-Superior · · Pinal .... ,.:....... 25 .6 15,840.60 2,308:17 457.98 18,606.75 18,148.77 59.08 11,370 .0052 9-1 
369 Superior-Miami Pinal .............. 15.5 14,552.05 2,607.54 685.65 17,845.24 17,159.59 92.26 17,910 .0052 . 9-1 
401 Clifton-Mule Creek Greenlee .......... 18.1 3,319.89 1,666.40 22.03 5.008.32 4,986.29 45.91 Oosed 12-31-25 9-1 
402 Ol!ton-Solonion Graham .......... 30.0 6,594.70 3,846.i77 47.07 10;488.54 10,441.47 29.00 1,830 .0158 26-1 
404 San Carlos-Geron. Graham .......... 32.8 9,409.30 1,190.19 3,984.16 14,583.65 10,599.49 26.93 5,430 .0050 8-1 
405 Globe-San Carlos Gila ................ 28.6 15,941.02 379.13 277c75 16,597.90 16,320.15 47.55 9,780 · .0049 8-1 
406 Globe-Roosevelt . Gila .......... : ..... 33.0 14,313.71 1,102.67 · 176.27 15.592.65 _15,416.38 38.93 40,020 .0010· 2-1 
407 Marni-Superior Gila ...... , ......... 9.5 9,437.78 2,386.80 36.25 11;860,83 11,824.58 103.72 20,280 .0051 9-f 
410 Geron-Solomon. GrahanL ......... 34.7 9,772.90 6,357.40 3,288.16 19,418.46 16,130.30 38.74 16,020 .0024 6-1 
411 Solomon-Duncan Graham, .... , .... 12.1. 8,728.91 822.0G . 99.93 9,550.90 9,450.97 65.09 2,640 .0247 41-1 · 
412 Solom-Dunc. St. Line Greenlee.......... 20.0 2,958.96 519.96 93.46. 3,572:37· 3,478.91 34.80 2,640 .0132 22-1 

Note: Surfacing and Roadb~d does n~i · in~lude structur~ and.- miscella~~us. 



ARIZONA HIGHWAY DEPARTMENT 
Maintenance Cost Report From July 1, 1925 to June 30, 1926 

Cost Cost to Cost to Cost to Surfacing Monthly Number Maint Cst Ratio 
To Date Date Shi Dte. Struc. Date and Cost Vehicles Per Mile to 

AFE Project County · Miles Surface & Ditch & Misc. Total Road Bed Per Mi. Per Month Per Veh'e Pvg. 

451 Tucson-Florence Pima-Pinal... ..... 23.2 11,165.81 1,701.46 403-17 13,270.44 12,867.27 4622. 13,530 .0034 6-1 
452 Tucson-Florence Pinal... ..... 21.3 13,236.81 519.19 687.85 . 14,443.85 13,756.00 53.82 6,870 .0078 13-1 
453 Tucson-Florence Pinal... ..... 22.0 12,512.00 1,82534 1,314.11 15,651.45 14,337.34 54.31 7,350 .0074 12.1 
45~55 Tucson-Benson-Nogales Pima .... 27.9 9,409.05 549.55 1,638.45 11.597.05 9,958.60 . 29.74 15,900 .0019 3-1 . 
456 Tucson-Benson Cochise-Pima.: ...... 31.6 9,916.87 · 224.78 3,455.54 u;597.19 10,141.65 26.74 6,510 .0041 7-1 
458 Bensonc Tombstone Cochise .. ·-··· ·22.0 9,401.86 1,017.51 109.79 10,529.16 10,419.37 39.47 8,520 .0046 8-1 
459 Tucson-Nogales Pima-S. Cruz ........ 383 10,174.27 1,169.33 1,973.68 13,31728 11,343.60 24.68 5,520 .0045 8-1 
461 . Tombstone-Nogale:s Cochise ........ 24.0 6,564.60 730.31 18.84 7,313.75 7,294.91 25.33 4,170 .0061 10-1 
462 Tombstone-Nogales S. Cruz ........ 27.0 8,40033 1,112.50 558.97. 10,071.80 9,512.83 29.36 2,940· .0100 17-1 
463 Bisbee-Tombstone Cochise .. ·-·•· 26.3 8,600.05 853.05 -------- 9,453.10 ·9,453.10 29.95 7,410 .0040 .. 7-1 
464 Bisbee-Tombstone ·Cochise ........ 24.0 2,60026 1,712.07 - 398.06 4,710.39 4,312.33 14.97 14,580 .0010 2-1 
465 Douglas-Rodeo . Cochise .... ::_ 23 .0 8,162.QJ 986.47/ 9,148.50 9,148.50 33.15 3,060 .0108 18-1 
466, Douglas-Rodeo · Cochise ........ 25.0 . 7,173.95 1,067.96 ,. 225.94 . 8,467.85 8,241.91 27.47 3,360 .0082 14-1 
468 Douglas-Safford Cochise ........ 30.0 10,691.70 1,035.18 234.42 11,961.30 11,726.88 32.57 4,530 .0072 12-1 
469 Tucson-Nogales Pima .. _L 22.0 · .. 9,820.77 455.88 4723 10,323.88 10,276.65 . 38.93 8,670 .0045 8-1 
470 Tombstone-Nogales S. Cruz ........ 22.0 15,088.73 1,912.70 i,605.24 18,606.67 17,001.43 64.40 5,580 .0115 19-1 

Note: Surfacing and roadbed does not include Structures and Miscellaneous. 
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ARIZONA HIGHWAY DEPARTMENT 
Maintenance Cost Report From July 1, 1925 to June 30, 1926 

Cost Cost Lo Cost to Cost to Surfacing Monthly Number Maint Cst Ratio 
To Date Date Shi Dte. Struc. Date and Cost Vehicles Per Mile to 

County Miles Surface &Ditch &Misc. Total Road Bed Per Mi. Per Month Per Veh'e Pvg. 

St. Johns-Sp1ingerville Coco........ 20.0 5,223.89 1,520.89 6,744.78 6,744.78 28.10 .0095 l~l 
• 301 Holbrook-St. Johns Apache ........ 20.0 6,367.79 1,456.85 989.17 

2,970 
8,813.81 7,824.64 32.60 1,980 .0165 28-1 

302 Holbrook-St. Johns Nav.-Apache .... 20.0 6,545.65 1,818.96 716.92 9,081.53 8,364.61 34.85 2,250 .0155 26-1 
304 Holbrook-St." Johns Navajo .. , ..... 22.0 8,861.40 . 1,114.79 1,054.87 11,031.06 . 9,976.19 37.79 3,120 .0121 20-1 
305 Holbrook-Winslow Navajo ........ 21.5 . 9,715.19 254.54 . 234.71 10,204.44 9,969.73 38.64 6,330 .0061 10-1 
319 Adamana-Lupton Apache ... ,., .. 28.5 . 6,424.90 662.40 2,923.41 10,010.71 7,08730 20.72 3,000 .0069 12-1 
321 Adamana-Lupton Apache ........ · 28.5 6,143.51 1,223.16 758.31- .. 8,124.98 7,366.67 21.54 · · 3,840 .0056 -9-1 
322 ' Winslow-Coconino 

· · Navajo Co. Line and Coconino .... 23.1 . 9,865.54 339.53 10,205.07 36.81 6,030 .0061 10-1 
324 Angel-Canyon Diablo · Coco ........ 12.2 8,579.57 2,139.95 355.27 10,719S2 . 73.22 ·5,802 .0126 . 21~1 
326 Concho-SL Johns -- Apache ____ : .. · 15.0 96.31"-- ---~--- - -- -

-. 

Note: Surfacing, a.nd Roaclbed does n()t include Structures and Misce!lanemis. 

rf w£? ti 
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PURCHASING DEPARTMENT 
' ' ' ' ' .. 

A. E. STELZER, .Purchasing Agent 

HE purpose of. the .Purchasing Department is to furnish for 
the offices of the Highway Department, its mainten'ance dis­
tricts, warehouses, shops, and construction jobs, th~ neces­
sary materials, supplies and equipment at the. best prices. 

'.The method ofoperationcan be briefly stated: Beginning with the 
writing of requisitions in the field· when there is created a need for 
material, supplies or equipment, the requisition is approved by the 
District Engineer, or in cases involving unusually large suins, the ap­
proval 'of the Chief Engineer or tne State Engineer is secured.· If the 
itepi required is on hand in the Warehouse the order is filled from 
stock. If the Warehouse cannot fill the order, the requisition· is stamp­
ed and returned to .this office .. If it is required at a point other than 
at Phoenix;, the purchase, if possible, is ~ade in the county where. the 
work i{being done. n is the constant effort of this Department, as 
hr as circumsances permit, to malce all purchases in the county pro­
viding the fonds for the work; howev~r, because there are few places 
in .the state where the same service can be. had as in Phoenix, it 
necessarily follo,ys. a larger number of purchases are made in Phoenix 
than elsewhere; :This i.s . also .due to the large amount of material, 
-supplies and. equipment purchased for the Warehouse either. for stock 
or to place it in condition for use in the field. · Purchases are made 
on .. a three. fold· basis: .. Price, Quality and Service. With_ this is com­
bined the ele.ment of Faith. · With possibly no exception the salesmen 
who. come to this department are men of high calibre and represent 
responsible houses; and up to .the present it has never been necessary 
to impo~e a Renalty for failure. to deliver. as promised; All transac­
tions are based on the understanding that misrepresentation or interi­
tional failure· to perform as promised terminates all relations with the 
Purchasing Department. · 
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• The organization consists of the Purcha~ing Agent, an Assistant, 
and a Stenographer. 

In July, 1925 we installed an Underwood Fan-Fold Billing Machine 
using Continuous Manifold forms ... With this machine, and this style 
of form, we were ab!~ to increase the number of copies of each pur­
chase order to six, using the· additional copies to install a better sys­
tem of recording purchas·es. The original copy is mailed, or handed, 
to the Vendor; the second is a continuous, consecutive, chronological 
office file; the third is given to the Accounting Department;· the · 
fourth is1 sent to the man in the field who requisitioned the article; the 
fifth is sent to the District Engin,eer's office, and the sixth. copy is 

· kept in this office and filed under the. name of the Vendor. The 
requisitions are filed consecutively under the A.F.E., or Project, num­
ber. We have, therefore, a three-fold record; requisitions. from the. 
field, numerically; a chronological record, and a file by vendors. · In 
addition to this record, we have an individual Kardex record of every 
different kind of item bcmght, large or small, showing the date, name 

· of vendor, for whom ,purchased, A. F. E. number, Purchase Order 
Number, quality, price, discount and amount of the purchase. This 
last record is valuable as it giv~s us a ready comparison of prices of 
like art.ides bought froin different merchants and also enables us to 
compute the .. amount or quantity required within a given time'. . A 
n:10nthly report is made showing the am.aunt of purchases anq where 
purchases are made. A copy is given to the State Engineer and an-
other. copy to the Governor. · · -

Dming the fiscal year beginning July 1, 1924, there were written 
9,546 Purchase Orders, repres"enting an outlay of 1,528,677.93. Dur­
ing the fiscal year beginni~g July 1, 1925, there were·written 11,312 
Purchase Orders, covering purchases amounting' to $710,600.47. Dur­
ing the period of July 1, 1926 to date, December 11, 1926, there were 
written 6,142 Purchase Orders representing $421,831.52. The above 

,figures do not include Field Emergency purchases. The practice of 
wriing Emergency Purchase Orders was discontinued in January, 
1926. · In such cases where it is necessary to make a purchase in the 
field an invoice· is' a(tached to the requisition and a Purchas~ Order 
in confirmation is written. 



STATE HrcnwAY DEPARTMENT 263 

GENERAL OFFICE STOCK .ROOM 

E. H. DOTY, Stock Clerk 

===HE_ stock-room is situated. in the basement of the ~eneral 
office and has grown .in four years from a small room of 
400 square feet of floor space, ~nd .17 5 feet .. of shelvi~g, to 
a floor space of 2,740 square. feet, with 2,499 feet of shelving, 

1,223 feet of which is used '•for· stationery, forms and engineering 
equipment, and the balance of 1,276 feet iiF'used as a repository for 
the_ office, warehouse and camp reco~ds. · 

The office furniture and equip~ent arel -~nder the direct charge 
of the .stock-room. 

Requisitions are made on the purchasing. agent for ~11 sup'plies of 
the general office and stock-room. 

. All disbursements of supplies are made by purchase orders from 
the purchasing· department for all field requisitions. Other· disburse­
ments . are made on call by the employes of the Phoenix plant and 
upon order. of the ·chiefs of the different departments. 

The force employed to attend. to the. duties of the stock-room 
consist of a stock clerk, a boy to assist the stcick clerk and a cler~­
stenographer. 

Duties of Stock·· Clerk . 
The· duties of the stock clerk are to requisition all . purchases of 

stock, general office equipment and other items that may be required, 
to atteild to the upkeep of equipment and furniture and obtain re- . 
placements when necessary;- to .pass on and make recommendations 
when necessary on all field requisitions and. orders from the general 
office, and have general supe;vision of all activities of • the stock­
room. It is the further duty of the stock clerk to act as custodian · 
of the office, field and. warehouse records, and see that they are filed 
in such a way. as . to be accessible. 
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The assistant fills all orders, sees that the proper postage is affixed 
. when sent, by mail, rups the mimeograph,, keeps the stock in good 

physical condition, cuts· and. pads scratch pap<!r; binds office record, 
and bo~ks of construction, and makes minor repairs to engineering 
equipment. . 

The clerk-stenograph~r keeps a perpetual ir1ventory, enters under 
.. separate headings the data pertaining to transits, levels; typewriters, 

etc., cuts all general office stencils,. and sends out for approval the 
. monthly statements of disbursements. The clerk-stenogrilpher also 
must check all invoices against the purchase orders, . arid typewrite 
and file all correspondence a~d data of the, stock-room. 

Amount of Equipment 
The si~ck and office furniture and equiptrient amount approxi­

' inately to sixty-three thous~nd six hundred and 'eighty-nine and 
67 /100 ($63,689.67) dollars; apportioned as follows:' . 

Office equipment and furniture ............ : ............... : ... $31,896.3 8 
54 Transits and levels .................................................. 12,548.00 
53 Typewriters ................ : ... ' ......................... , ................ · 3,241.85 
14 Adding machil).es ................................ , ........ ~........... 2,122.50 

·•,1 Checkwriter ........... : ........ : ... , ...... : ................ :............. 287.50 
11- Calculators .. : ... : .. : ............. , ..... J ........... , •..•. : ................ , 2,525.00 
Other engineering equipment, such as tapes; level 

rods, line rods, stadia rods, etc ................... ,...... 3,000.00 
Miscell.arieous statio~ery, forms, binders, etc.; ..... :.... 9,000.44 

Disbursements 
D1sburSefJ1.ents for two years: . 

Total·. field'.requisitions .................................................... 1,372 
Number of' items in above .............................................. 6,870 
Office . items drawn : ......... ,., ................. :: ........................ ,.,, 5 ;820 

. Number of envelopes us~d-field and ,office., .............. 117,124 

· The mail matter prepared in the two years comprises. 80,505 pieces 
of mail, divided as- follows: . 78,669 pieces cif first class mail, of which 
65p were registered; 1,840 parcel post, 804 insured. and 45 pieces sent 
C. 0. D. The total postage for the two years was $2,444.50. 
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HE equipment used by the Arizona Highway Department 
wa:s purchased from .. all parts of the United States, making 
it :necessary to have a central warehouse from which to 
9.isburse quantities of repair parts, supplies; and equip­

ment, so as .to keep the different pieces of equipment and machinery 
in continuous operation,\ For without proper ·repair parts in .stock, 
many pieces of equipment when in need of repairs would have been 

\ J • • '. • ' ' ' 

compelled to stand i.dle for several weeks, awaiting parts from points 
as far East· as New York before repairs could have started, and in 
the meantime the highways would be deteriorating through the short­
age of equipment 'and lack of proper main'tenance, causing a loss of 
many thousands of dollars; or the alternative for the State Highway 
Department _to have many .thousands of dollars i;1vested in a_dditional 
road building equipment and machinery available . for emergencies 
at all time to overcome this great loss of money by deterioration. 

Organization 

In charge of the· warehouses, shops and equipm~nt throughout the 
State, is a superintendent and his as~istant, witl{ the necessary help, 
including bookkeepers, stenographer, inventory clerks, disbursing 
clerks, shipping derks, receiving clerks, the yard force to handle 
loading and u'nloading bf· supplies and equipment being received 
and shipped to and from different camps located at different points 
througho,ut the entire State, and any other necessary work that might 
come. up around an in~tiution of this size. , 

The Phoenix shop of the· Arizona Highway Department is one of 
the most complete· shops in the Southwest with different departments, 
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including carpenter shop, top and upholstering department, acetylene 
welding, sheet mi;tal works, radiator sh;p for building and repairing 
radiators, brass foundry, electrical' department, paint shop, black­
smith shop, where all kinds and classes of both heavy and light work 
is done; spring. furnace, machine shop, with facilities for taking care 
of .all kinds of machinery work, and also cylinder grinding and ream­
ing; mechanical department for repairing light cars, trucks, engines 
of aU descriptions as we]! .as machinery. of every desci;iptio11; salvage 
department, where all parts from trucks and .various equipment are 
segregated, classified, arid final inspection given, thui saving many 
thousands of dollars for the State. 

Stock, How Purchased and Disbursed 

About 95 per cent of all moto; ·~quipment was acquired by the 
Arizona Highway Department; requisitioninK the United States De­
partment of Agriculture for equipment, supplies, etc., subject to the 
Highway Department reimbursing the Government all freight and 
loading charges, . which has. amounted .to approximately $400 per 
truck. Most of this eq~1ipment, before using, had to. have a general 
overhauling, costing ~etween $1,200 and $2,000 .per truck:. The 
balance of equipment and .stock on hand was purchased by the ware­
house,· after firs,t ascertaining what quantities, qualities and clas.ses 
were and would become needed. and used most economically for th·e 
highway work, by issuing ~~quisition at different· tim'es to the pm­
chasing department to purchase certain supplies · and equipment. 

This department has on hand, in warehouse· and in use, approxi­
mately $1,320,000 invested in equipment and· supplies which is sub­
ject to disbursement by the heads of different departments ~aking 
requisition to the superintendent of equipment; who in turn orde1:s 
all such requisitions filled and shipped. · 

All equipment, materfal and labor furnished . by warehouse is 
charged directly to· the diffe~ent projects and camps. 

, . 
Equipment Rentals and Repairs 

Practically all equipment rentals are based on a report issued by 
the. Associated Contractors of. America, . Inc., with the exception of 
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certain cases, where the charge is a trifle lower or higher, as the 
charges are all based on the percentage of time different pieces of 
equipment are used by . the Highway · Department, as for example: 
the more use a piece of equipment receives the smaller the .rental 
charge, and vice versa; 

All equipment which is acquired from the United States Depart.: 
mentof Agriculture is first repaired and charged to the_ warehouse, 
and is. then ready to be requisitioned by diffct:ent projects. Rentals 
start from the time of. d~livery of equipment to .different projects, 
which must,as long as they arc using equipment; keep up all ·repairs 
and return the equipment to_ the warehouse in as -·good condition 
as when received. In case equipment is not returned to. •warehouse .. 
in_ good condition, they ar'e then . repaired by· warehouse· shops and' 
the project is then charged for the repairs. 

· Sub~Warehouses and Shops 
The Highway Department ha~ warehouses and shops in Phoenix, 

Tucson, Ash Fork and Holbrook. S\nce bringing under control of 
th~ 1 central war~house· and shops at . fhoenix, all the different sub­
warehouses · and shop·s, it .has simplified all transactions and made it 
po'.ssible: to know ~tate-wide conditions as they actually exist, and 
to keep· an inventory and .. cost sheet by having installed the shop 
order and card index system as was used. in· the Phoenix warehou~e . 

. , { 

Since i~;talling the new . steam heating system in the warehouse 
arid shops, the cost . of heating the different depar'tments has .been 
reduced considerably through a , savmg in fuel, insurance and ,_loss 
of time. 



In the Warehouse 

Scene in Phoenix Shop 
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