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Phoenlx, Arlzona

Honorable Geo W P Hunt
~_' Governor of Arizona,
& ' Phoenix, Arxzona

- 5 i Dear Sir:

‘ “The State: Engmeer has thc honor of, transmlttmg:
.+ herewith. the Biennial Report - of: the operations  of: the’
i Arizona Highway Department for .the fiscal years endmg,

o June 30,1925, and June. 30, 1924,

i

 Wherever practlcable addltlonal data, of the actlvxtles

oi the' nghway Department “has been mcluded to extend‘ R
the mformatmn to'a ‘later date f01 the enhghtenment of .

both yourself and the State Leglslature

il

: Rcspectfully yours,

~ W. C. LerEBvRE, .
- State Engineer.

B

ARIZONA HIGHWAY DEPARTMENT"‘ /
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' DEPARTMENTAL HEADS |
July 1,1926

' W. C. Lerisvre, State Engineer
W. W. LANF Chaef Engzneer ‘
C. C. Smaws, Chtef Locatzon L‘ngmeer ‘
-~ B: M. "Arwoob, ‘District Engnwer »
. T S. O’ConnELy, District Engweer ,
~ Groree B. SHAIIPR, District’ Lngzneer k ‘
E. M. W HITWORTH, District Lngmeer :
. W..R. Hurcnins,: District Engineer
e : R. A.-Horrman, Bridge Engmem o
S e A Pownm, Ie.rzmg Engw'ﬂfr .

V. A. Woon Chzef Clerk
0. S. FrencH, /qu:tant Chuf ('lm/»
‘ !
A. E STr LZER, I’mchang Agent : o .
C.R. JonEs, Su;bermtendent of Lqmpment
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PORT OF THE STAT E ENGINEFR

' Wl ‘C;;LEFEBVRE,’State Engineei’ ‘

from its fmancml dlfflcultles The blll under which the Highway

'Department was working at that time. was drawn with the idea. of -

- tying’the hands of the dcpartment in every possible -way, and the
‘outlook at the start was that it was hkely to succeed

'Ihe legxslature in 1925 fa11ed +to rectify the law. or to make adequate‘

“_,_:vapproprlatlons for the carrying.on of the work of the department

.actmtyi ‘of the nghway Depaltment would cease.

| 1t Was ‘only through a flaw. in the nghway Bill of 19”3 that the
'v,nghway Department. has been able to carry on any construction
work or ‘to meet any, of , the Federal Aid appropriations during the

; :,necessary to stop' all State force work, with a resulting .economic loss

. that isinot to be underestimated. The ccasing of construction work
ﬁ»and breaklng up of large organizations, the storing of equipment

:' conomrc loss

% » Control of Funds

State. Englneer on the other hand ‘most ‘of them are controlled by 52
“othet - meen ‘besides ‘the State Engmecr In most cases these members

P
' .
A
§
i

s probably one of the poorest systems for hlghway fmanc-

1ng of any State in the Union, the Arizona -Highway
Department dur1n<7 this blenmal perxod looked forward to .-
., the legislature  that convened in" January, 1925, for relief

~In fact it was freely predicted by membexs of the legislature in con-
;vcrsatlons w1th persons. that, with the, exception of maxntenance, the .

tblennlal period, - The result has-been: that in November, 1926, it was .~

'and the resulting . re-cstablishment at a later date of these’ organiza- -
“UOHS certamly cannot be looked ~upon’ in any other Way than a great’

. ik ,
o The control of the funds that are supposed to be available for
State hlghway purposes are not spent under the direction of the

gof the ‘boards “of superwsors of the respective counties' do the best




" ofa purely local - character Not only has a lack of proper legxslatlon

- thropist who" tells ‘him -that - he will "pay" the entire' cost ‘of building.

210 2 R S'IAU.‘. Ill(,uwmz DEPARTMENI‘

",they can, for thelr county, and this means that they try m sorne .
cases to “have the funds that should be spent on the’ State. hlghways,fﬁ?
‘and used to match Federal funds used in the construction of roads

resulted in the- shuttrng down of State” forces but :there is one major: -
Federal Aid project in Greenlee County upon wh1ch constructlon had
to be stopped ‘ » :

The contract has been let and constructlon started on the Coolldge
) V‘Dam Project.. The water of this 'dam will inundate - and cause, the
- Highway Department to’ rebu1ld 54 miles of road across an. ‘Indiar
Reservation,  The, nghway Department has prepared plans for'the -
“construction of this 54" miles of road and “is - prepared to go. ahead'
. with ‘the constructlon of the ' first section,: This is a’ 100 per cent
.. :Federal Aid Project;- ‘and “will not “cost the State. -of Arxzona ‘more
,than 5 per cent of the estlmated cost of .$1, 300 000, Whlch s for 1tems
“in which the Government ' does not participate. i G

The nghway Department is unable to go- ahead wrth the construc-
tion . of th1s project, for ‘it must be remembered that whlle thrs s
100 per cent  Federal A1d the Government does’ not advance the
~money for the COnstructiOn'work, but, on ithef oth’er; hand,” pays its
pro rata of the.contractor’s. monthly estimates. ' . G IEe

‘We-find ourselves in the posmon of 2 man who dlscovers a phllan

‘him ‘a house prov1ded he will go. ahead and have the ‘house built; and,
- the man’s reply is—as our’ reply 1s—that he cannot take advantagefﬁ, :
wof hlS most generous offer R R sl

If. Arlzona is" to: avo1d the - 1arge ‘economic losses Wthh 1t} as
csuffered in this. blenmal perrod because of a lack of proper legrslatron,fé
the commg legislature must realize: this and ‘plan for an- expendltur
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 construct1on forﬁl
a term of 18 ‘months “or’ more e » i

Due to a shortage of funds begmmng in November 1926, 1t 1s:,’
lmpos51ble to pay contractors estimates. This is putting a burden on
‘the contractors thch has no' semblance of, berng a fair deal
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Old Bllls Inherlted

Another tlnng that has’ been a mrllstone around the neck of the‘

of the nghway Department were: $1; 200, 000.in. excess of its .assets.”
hls meant, in plam ‘English, ‘that if ‘the Hmhway Deoartment had
closed down for a period of one year and:had not paid a single .
\salary ot any- employe nor spent_a cent, it would have been unable
‘in this one year to have liguidated its 1ndebtedness TFrom 1923 to

{

- matter of days belng ‘outlawed by the legal 11m1tat1on of. tlme It
~the pohcy of the Highway Department to dlspense with' the:services
of its employes who do not pay their bills; and yet we. fmd a depart-
'ment of State, one of the largest, which does . to- its merchants ‘what =
w1ll not allow rts own . employes 0 do 'Ihxs situation must bc :

;‘.It has been the pohcy of the Hlohwav Department durrng this
bxenmal period, first, to maintain its roads, ‘and second, to do all the. °
‘work possible toward completing its seven’ per cent system; and then
ollowed the policy of - spendmg only the necessary ‘money, on State
“hlghways off of the seven per cent system. Some of the boards of |
supervisors have done heroic work in as31st1ng the department, while
ther boards have gone to'the extreme 'in the other direction, It was
necessary, in one. county, to-discontinue the mamtenance for a’ perxod
“of 50 days in “order to make the board ‘realize its pOSlthIl

“The Arizona nghway Department ‘has worked con51stently wrth,
‘the Bureau of ‘Public -Roads and ‘the’ Amerlcan Association of State

‘'signs for- ‘highways and the selection of arterial routes from north to-
south and east to west 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 the Joint Board. on Inter- .
statc Highways." Part of these signs have, been dehvered the balance
will: be delivered wrthm the next” 60 days, and as soon as funds are

“of interest to note, at thls juncture, that. 22 States. have already caused
these’ standard s1gns to be erected. : "

Ilghway Department 1s the matter ‘of old bills... In 1923 the habrlltres'_‘

{ydate the department has' succeeded in brmgmg this amount down to,
800,000. There are thousands of -dollaxs .in- bllls that are. within " k

3H1ghway Off1c1als to the end of “having a standard system of ‘rfoad

;tmade available by the ]egrslature ‘these_ signs will be . erected. It is 3




‘ _tutron shall validate ‘all contracts “made by the State: nghway Depart—‘
" ment through the State Englneer Tlle assistant to the State’ Engmeer
‘has the rating of ‘Chief Engineer. * The department is then drvrdel{f
*“into an organization which consists of - the supermtendent of equip-
“‘ment, who has charge of the warehouse and shops at Phoemx Hol-
“brook, Ash Fork and Tucson; the laboratory, in- charge of a tho :
‘ oughly competent: testing . engmeen the “stock room, ‘which’ furmshes‘._
- all supplies of an engineering, nature and. takes'care of all ‘engineering -
~equipment, .in charge of the stock clerk ‘the aecountlncv department o

o hrghways in"charge of the' right-of-way ‘agent; the Arlzona nghway

~ engineer in charge who has the: ratlng of resident engrneer

120 o SIAI‘L III(,nvaY DFI’ARTMENT :

Orgamzatlon

“The present law prov1des that the board of drrectors of State inst

under the direction of the’ chief ‘clerk, takes care of all accountmg*
and' cost accounting work; the purchasing department through which
all supplies for the entire State are purchased, in charge of the pur- -
chasing agent; the r1ght—of— way department, which"handles the. myriad
of detail” necessary | in the procurement of rights- of—wayfor all State .

pub ication, known as /Imzmm Hzghway.r in charge of the edltor

One of the most 1mportant departments is the locatlon department
in' charge of the chief 'location engmeer Another department which
has_had very heavy detail this year is the bridge department under. -

 the direction of the bridge engineer.. A- department that. is: always‘\v'

busy is the estimating department, which is in charge of the chief "

‘estimator. . The - drafting “room - comes under the dlrectron of thelﬂv\‘f
.- engineer . of plans ‘ '

The fleld organl/atlon consists of f1vc drstr1ct englneers who super-_ﬂ‘

~vise the construction: and. maintenance work in. their respective dis- -

tricts. Under the district. engineers’ d1rect10n each pro;ect has an

On' account of the shmtage of funds durlng the blenmal perlod, rt:,‘!

, r‘has been necessary ‘to work out many problems that never “would

have ‘been encountered had there been 'sufficient finances avarlable o
In Worklng out these problems we are" proud of 'the fact that almost;{,i

‘without exception, ‘each Head of department ‘has given ‘the best that,w;
‘was in him to cooperate m every way to the solutlon of the common ;

problem
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llowmg pro;ects were acted upon in- the blenmal perlod

%Queen Creek Irrlgatlon Dlstrlct....o‘..;;..‘. ...... $ 125,000 4920

outhside Irrigation Dlstrlct of - Marlcopa
'ohawk Mumcxpal Water » onServation
arrcopa County Munxcrpal Water Conser—

od’sevelt Water Conservatlon Dlstrlct « IR
of Marxcopa County 2000 OOO‘ 41,000

! SrA’rr HIGIIWAY DEPARTMLNT EERTRE TS BREERIN IR & e RO R

One of the duties that falls on the State Engmeer is “his- dutles as
a member of the: State Certlflcatlon Board: - With' the large number  '°
) f“ 1rr1gatlon projects. bemg constructed ‘and proposed for construction” -
Vm the near future, the duties in this department on prO]eCtS submitted:
and proposed projects. have been - unusually heavy ‘The heaviest . "
‘duties of this board are of an engineering nature . and fall upon the E
State, Engmeer, which means “that ' the: Highway Department must
'detall men. almost constantly to cover this: phase of- the: Work The: -

e

'«;Name of Dlrtrzct : f o Amount No of Acrer L

New : State Irrlgatlon and Drainage District 112,000 238857
i‘Buckeye ‘Water Conservation Drstrlct..:r..‘. 200 000 20,000 - -
Chino Valley Irrigation District .iiiii... 85 000, 2,538

- County, Arizona Lo RIS A 130 OOO‘ 3 2,00‘0’ -
- DISEHCE L TR }500,000 o952
vation District No. 1. iveceriiosiioesoeei 3 325 OOO' o ‘39,'026.‘26‘ E

Total Acreage,,r'r'.;.‘..;;..; ........ ' ........ 12146483 -
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CONDITION OF STATE HIGHWAYS

By'W. W. Lang, ;chzfef‘ Engihq‘er

N~ a discussion “of - 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
" condition, which is natural as that is what affects the user

now and therefore receives his primary interest. Upon this basis, the
. State nghway System ' is- generally considered to be in excellent
«condmon and so much better than many of the States, that pralse of

Arlzona lnghways is -national in scope: This is mainly true in fair

weathel‘r, and is due to the, constant attention and standard of main-

tenance applled to their upkeep..  This is good publicity for the State,

-as - the' tourist,.as ‘well ‘as the. citizen, is primarily interested  in the

‘present| travel ‘condition: The effect of -this condition of hxghways

is bringing many tourists and much prosperity to the State at large,

‘and the welfare of ‘the State is materially dependent upon the main-
taining or betterment of these conditions.

- The other basis of discussionis one not so pleasant, as it must be
:analytlcal The: problems of tomorrow must be analyzed and applied
-to-today’s contemplated highway improvements or the improvements
Cwill: belbased upon false principles, and therefore will soon prove
.madequhte with' the result that the improvement to a large extent
“will be an economic waste.

TR

°

Trafflk: increases steadlly and in Arizona it is. increasing rapidly.
'The registration of automobiles in Arizona in the past is an indication
"of the répld 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 Arizona and

“this. gradually increased to 550 gallons 'per - registered car in :1926. -
“This ‘is ‘ue to two factors’ more mileage by local cars, due to better

\
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hrghway facilities, and increasing numbers of tourlsts both of whrch .
add to the increase in traffic. o

It is 1mpract1cable to effect highway 1mprovement upon a sectron o
of highway in the same\constant ratio as thetraffic flow " 1ncreases,
- but it must be stepped up, and economlcally it 'should be stepped up =

slightly ‘beyond the requrrement at ‘the time, of ‘the 1mprovement ol
- balance the future requrrement R R : EORR ey

Duty of State nghways Lo

“The: duty of the State Hrghways s actually measured by the
- department by makmg an actual traffic count the first Wednesday :
~ of every month. The count is taken for.24 hours “quarterly, and for
12 hours for the intervening months, and the factor for ‘the 24 ‘hours
applied to the 12- hour counts to obtam the 24- hour average T

'Ihese results are very valuable to the State in many ways. '1 hey :
not only show the present duty of the highways, but are an'indica-"
tion of the future duty in considering improvement. . Also. they. are
an’ essential factor in maintenance and maintenance. cost, and are
one of the factors in determmmcr the wear value of hlghway surface

v
S

materials, S S

From these counts or trafflc census we fmd that the 1mproved ’
sections of the State hrghways are carrying from 150" cars ‘per “day:
to 5,000 cars per: day This' count applied - to individual sections. of )
the system and used in conngction with maintenance cost and phys- |
ical -.conditions, class ' of local materials available, clearly mdrcateg
where and the type of 1mprovemcnt demanded  if the State system:,!"
is to be economrcally 1mproved in any degree parallel to trafflc |

demands. . _ |
. The traffic census for 1926 Shows that the State Highway System 1}“,’
" carried 256,000,000 vehicle ‘miles, a vehicle: mile being: one .vehicle
traveling one mile.- Applying th1s to the' total . gasoline consumptlon"‘g
of the State for that period and working it back from that, shows.
that the system carried 56 per cent of the total traffic of the State. |
Applylng to this the average factor of 20 per cent of the total trdffrc
upon crty streets leaves 24 per cent of ‘the traffrc upon the county. P
‘ (

R
H
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: roads, or con51der1ng the rural trafflc only, the State system carried

70 "per cent and the county lnghways 30 per cent durmg the year
v1926

Constructlon or Improvements Requ1red

nghway condmons Wlll not remam statlonary 'Ihxs condltlon is
‘derectly affected by the elcments and the traffic, 'lhe clements ‘may
be. largely controlled by proper construetlon, eacept for the. extremc
‘storms. Comparatlvely ‘speaking, . however this damage 1s usual]y
"shght and controlled quickly. But if 1mprovements are not made
lcommensurate wnth traffic flow,  the limit of maintenance—although
-large i maintenance cxpenditures ‘are made—is ultimately . reached and
“the highway ‘begins to fail and rapidly deteriorates. - Arizona has
‘reached the point now upon- several’ sections- of. the ‘system where
,pavmg must be placed at an early date or the sections must go back-
:Ward as they are not now w1thstand1ng the traffic’ strain in spite of
ﬁconstant ‘and expensive majntenance. “These sections should be given
-first consxderatlon as additional connections and extensrons to thc
,system wrll a1d 10 thc burden aheady carr1ed by the system

i A tabulated status of the State nghway System is 1ncluded hexe—
,Wlth, showing the’ mlleaoe and type of improvement: by counties and
totals. A reference to this shows that many miles of the’ systcm as
it now is requires additional construct1on—also ther¢ are” many
bridges required to be constructed or ‘reconstructed. - Some will requrrc
large’ expendltures ‘but mostly they are small structures; but very
cssentxal as their absence or loss will destroy the use of the highway
“and” cause ‘large losses to the 1nd1v1duals who have and are. becommo
dependent upon the lnghways : c ‘

1

Addltxons to nghway System

In addrtlon to the’ complet1on of: the system, now classed the State
nghway System, -and ‘as.shown by the map, at the.front of  this
report, there are several additions that should be made for several

Statc, open up . :and permit of developmcnt of more business and -
valuable resources, greatlv add to the many vmtors now commg to

reasons. 'They will materially -facilitate traffic to the people of the -
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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 State, the
Iarge and resourceful area north of the Colorado River known as

he “Strip.” It will open up a playground that is unexcelled in the
mtlon, and will make a connection with the country to the north

- of the State which will probably brmg more tourrsts into the State

than any other inter-state connectlon S

- The Rice-Springerville hlghway will connect the northern and
southern part of the State in the eastern section, will permit. of con-
siderable development in the most scenic Whrte Mountams, and
facilitate both local and foreign traffic. -

The Wickenburg-Colorado River highway will facrhtate trafflc
from both northern and southern Arizona to and from southern Cah-
fornia, and should be the cause of bringing many v1srtors and future
resrdents into the State from Cahforma

" 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 another loop of travel for the pubh(.
of southern Arizona.

E mancml 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 the duty imposed. Also, it

must be borne in mind that. additions cannot be made without pro-

viding adequate finances, as w1thout 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- mrleage means added maintenance requrred

nghway Assets '

From the foregomg it might be inferred that highways are onIv
liabilities. It is true that highways require large expenditures, afid
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if the State and nation is to progress or even exist, transportatlon
 facilities for defense, business and’ pleasure must be provided, and
- these requirements alone wxll justify large expenditures, but a revxew
of the highways as an asset reflect some st:artlmg facts. -

Along with railroad and water transportation, the “motor " vehicle
has become a standard.means of transportatlon of the nation, and
is becoming so over the/world. There are in excess of 20,000,000
motor vehlcles ‘upon the highways ‘of this nation alone, Each is an
expense to operate and that expense is in direct proportion to the .
condition of the highways-upon which they travel. In the year 1926 -

- there was received from State sources and expended upon Arizona
-State hxghways $1,575,000. The State highways carried durmg that
period 256,000, 000 vehicle miles of automobile travel

It has been -estimated by authorltles from years of research and
experlments that a conservative figure is two ‘and.- one-half " cents
saving per mile upon the average car between an average good gravel
road and the old unkept trails of a few years ago, or a saving for '
. this year over the old roads to the travelers of: Arizona’ State highways
of $6,400,000. " If all of .the State hlghways of - Arizona were paved
there would be a. further saving of two and one-half cents. per vehicle
mile over the operation cost of a car upon the average good gravel
road. Another factor that is a direct cash receipt by virtue of the
highways is from the tourist. It is estimated thatthere was expended
in 1926 by the tourist in Arizona $11,800,000. It is further estimated
~that 30 per cent of that money staved inthe hands of the retailers,

" jobbers andproducers- of -the State. In a “word, $3, 540,000 cash was
carned by the people of Arizona Jdirectly’ credited to the highiways.

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 every
farmer or business using them for the transportation of their wares.
These last items cannot readily be estimated, but are probably more
“than items ‘that may be and are very closely estimated.

It is not poss1ble to make expenditures in any business that will
yield the returns both® directly or mdxrectly 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 ... e 14522 o137 69.05 et e el e 63.00
Cochise - .. 25419 ", 58.60 ) 114.74 - - 1749 2416 - - 3929
Coconing .iwiiveionn . 115.58 3564 .- 5217« - 18.75 47 855
Gila ' o 141.25 2200 o 6595 - o L 6.80- R 46.50
Graham ™ Coeeeie 131.18 1220 . C 4163, 7460 13200 - Ll "56.62
“Greenlee ... i - 3540 02372 - 525 L e } 643 . Ll
Maricepa . ... .. 24626 1460 .. 13908 13.25 74.58 2.75 2.00
Mochave .. 14336 43850 . 62200 B 3731
Navajo = 10164 " 7.10 , 49.09 - 95 O 44.50
Pima i 148.58. ° R 13294 . 3000 - 1264 T s T

: Pinal il 214467 - . Ll 216606 ... . 500 10.00
"~ Santa  Cruz < - 8315 - 175 S 7908 0 T T 232 Ll e
Yavapai® . < 19084 - 2640 . oo 1e3.04- . o 140 T e T L
“Yuma .. c8286 0 T L C6647 -497 3.81
Total. _..ls.c. 2,033 97 . 25903 ©L,20675. . . 7227 303.01

. - . i e - g ; : R
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 FEDERALAID .

,“BY1W~ WLANL C‘hieff Engineer

- %W/EDERAL A has been one of the outstandmg series of national
: legrslatlon It has done more. to stimulate and to regulate .
/% hrghway routing’ and construction than any other factor. It

- was orrgmally advocated by state hlghway off1c1a1s and its
‘, success: has been largely due to thelr efforts "

The Tederal A1d Act became a law ]uly 1] ,1916 and the Bureau of
" Public Roads Was orgamzed -under ‘the Secretary of Agriculture. “The -
" original act_was very broad in its apphcatlon in_that it was for the
.purpose,_ of a1d1ng the states in: the construction . of rural: post roads,
/. being dcflned in’ the act as,_ belng any- public road -over which the
. United States malls now are or may hereafter’ be transported This

k § meant most any road and constructlon started in. due time upon dis- -

‘connected. and, in' many mstances, ummportant sections of highways.
! The first act, however, carrled only nominal ‘appropriations providing -
for approprlatlons “of f1ve, ten; flfteen twenty- and twenty-five million
dollars for*the consecutive years beginning with the fiscal -year endmg'
June 30 1917 to and mcludlng the fiscal year ending ]une 30 1921,

. Of these approprxatlons, not to . exceed three per cent was to be
used for adm1n1strat1ve purposes by the Secretary of Agrlculture, and
'the remamder to be apportloned to the several states in the following
manner: " One-third 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 to the total’ populatlon of all of the states, as
shown by the latest available Federal census; ‘one- thrrd in the ratio
iwhich the mileage.of rural delivery routes and star routes in each state
bears to the- total mileage of rural ‘delivery routes and star routes in
all states, at the close of the next precedmg fiscal year. Under this
prov1s1or1 Arizona’ recelves about 14 per cent of the annual approprna—
tlons :

e .v_;_m_m.i.“f ’hx...,,“
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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 Bridge, and

has initiated 91 projects to date, many of Wthh are divided into sev-

eral sectlons, which are v1rtually projects w1thm themselves

The orlgmal 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 Agrxculture may make. - , ~ i

February 28 1919. The Act. was amended mamly in the annual ap-
proprlatxons increasing the annual appropriations to $50,000,000 for
the fiscal year endmg ]une 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 thc
- labor and materlals actually put into said constructnon

As. Fedexal Aid for hlghway construction came into existence just

'at the beginning of the past decade, which has been the greatest high-

way construction perlod the nation has. ever known, and practically

had no limitations upon what roads’ the money may be expended with-

in the States, it soon became appalent that it was being expended

upon disconnected and in many instances, roads relatively - unim-'

portant. This was due to the ablllty of local communities to finance
" them, - or to mduce the leglslature to make appropriations for such
‘sections, the merlts of the various prOJects ‘were not of partlcular in-

terest. This system of highway construction could not result in. any-.

thing but a waste of funds.”

" In view of thlS condition and the further recognmon of the fact that
county lines: and even: state lines were rapidly vanishing to the high-
way users; it was apparent that something must be done if a connected

P

“highway system were ever to be-constructed. It was recognized that

* a system must be established, standards.presented commensurate. with

traffic rquirements, and the expenditires confined to the established
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system if the states-and, the nation’ were. ever ‘to complete a system of’
lnghways

Seven Per Cent System .

On Novcmber 9, 1921, an amendment was’ approved whtch was
much more in detall and provnded may ~advanced features. The Seven _
Per Cent System WlllCll was for the’ purpose of expedltlng the com-‘ -
pletion of an adeéquate and connected system of highways, interstate in-
character was established by this. amendment. It prov1ded that.seven
per centum; of the total highway mileage of | such state as shown by
the records of the state highway departments at the time, of the pass-
age of the act was to be determined, and that a system of highways-
were to be selected and designated which’ would not exceed 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 'maximum’ mileage for the
F ederal Ald or since called the Seven- Per Cent System of AI'IZOI]Zl of
1498 ‘miles. This ‘system for ‘Arizona was selected and the desxgna-
“tion approved in December, 1922." There'is also'a ‘provision’in’ theact
for extending the mlleage of the Federal ‘Aid 'System. - The last para-'
graph of Sectlon 6 of the act reads” as follows ‘

“Whenevet pxovmon has been made by any state for the comple-';'
tion and mamtenancc of a systcm of primary or interstate ‘and’ second-
ary or inter-county lnghways equal to seven per centum of ‘the total
'mlleage of such state, as required by this act “said state, ‘through” its
state hlghway depaxtment by and with the. approval of the Secxetary.
of Agrnculture is hereby 1uthonzcd to add to the mlleage of’ pumary /
'~ or. inter-state- and secondary or mter-county svstcms as funds become-"

avallable for the construcuon and mamtenance of such addmonal -

mlleage e
. Section 7 of the act prov1des

"That ‘before: any project shall ‘be approved by ‘the Secretary, of -
Agriculture” for "any “state, such state shall.make- provisions for  state-
funds" requ1red each’ year ‘of ‘such states. by this act -for construction. -

reconstruction, and maintenance of Federal -Aid- Highways . within the | [

state, which funds shall'be under the d]rect control of the - State ngh- h
way Department, ‘-0 o ‘ o e e
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~ It is-believed that Arizona is not complymg with the Section: 7, 1
that there is not sufficient annual appropriations or funds provnded 1o
meet these requirements, which is clearly eévident by the fact that Ari-
zonais now practically’ three 'years behind in ‘taking the:allotments.
made to the state’ of approx1mately $3 000 000

Arlzona s Percentage

“In this’ amendment the "limitation of ~'$20,000 per ‘ile ‘was not
" changed, but it was provided that in states containing unappropriated
pubhc lands in excess of five ‘per centum of .the:total area of all lands
in the state that the- share or participation by the Umted States was
" not to exceed 50° per Cent of the total estlmated cost thereof plus a
percentaqc of ‘such ‘estimated cost equal to one- half of the percentage
Wthh the area of the unapproprlated pubhc lands in such state bears
to the total area. of such state.” *As Arizona contamed approxxmately
22 22 per cent of such unapproprlated land this mcreased the percent-
age of part1c1pat10n to the state. to approxxmately 61 11 per cent

. This ract also. specxfxed that all monies hereafter. appropruted for
expenditure under. the provisions:of this act shall be available until the
close of the sécond succeeding, fiscal year: for which.the appropriation
was made;’ and if not expended by the end of the period during which
it is avallable for expcndlture it shall be re-apportioned within 60-days .
thereafter. to all the states m the same manner as apportloned under
thls act the flrst tlme

On Iune 1 1922 thel(, was_a furthe1 amendment to the act but'
other than approprlatlons for the fiscal. years of 1923, 1924 and 1925
the only material change was the reduction of the hmltatlon per mile
that ithe’ Unitéd States would pay from $20,000 exclusivé of structures
over 20 feet to $16,250 for the fiscal year ending June 30,:1923, and -
$15.000 ‘pér mile, exclusive: of ‘structures over 20 feet, thereafter, plus
the per centumto the public land states. This is still the base,r'naxi-
mum per mile. O I RTPR R ' "

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

,trlbal ?




- do not: affect the ‘total amount of money that the state receives for;k

L «by changmg any route on our Seven Per Cent System will have only

o
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. i.The" affect of this’ amendment is to increase ‘the amount of - pubhc L
i lands> upon’ thch the percentage of such: public lands to the total:area’ . '

‘of  the 'state" 1s ‘a’ basis of the percentage- of -additional participation-. -

" overithe'50 per cent'as a base for the Federal participation, with the

unappropriated public lands‘and " the non-taxable Indian lands maklng“‘ ‘
‘a total of 44.68 per cent of such lands. to the total area of the state;

one-half of that giving 22:34 per cent:which is the additional percent-

age of part101pat10n that Arlzona is- allowed under, thls act or a total_
,of 72 34 _per cent, s

‘Allotments Not Affected

The allotments as made by the Unlted States Government to thej

‘Varxous states are not affected by the varlatlons in percentages of par—yj

trcrpatlon on-an 1nd1v1dual prOJect and these addrtlonal part1c1pat10ns;, :

. Pederal Aid. . The annual allotments that the state s now recervmg,,’

“or as prevrously stated herexn, approxrmately 1, 050 OOO per annum -

based upon the past few years appropriation of $75, 000,000 by the |

,Unlted States ! Government’ for Federal Aid, will remain constant’ so
long ‘as approprlatlons made by the Government remain’ as-they have
‘been'in:the past: few years; and no change iii the basis of part1c1pat10n" g
or change 1n our: Tederal Aid', Seven Per Cent System wrll grve the_
state more money & foid ‘ :

1

The only thlng that we may do by mcreasmg our* partlc1pat10n or

‘the effect’of placmg more Federal' Aid money-.on-a smgle project or. ol

' several prO]eCtS, and Wll not affect .the ‘amount ‘of money required by -
the state at’ Iarge a change in the Seven Per- Cent System'at this‘time -
~or ‘until ‘we ‘have: much” more nearly completed our?® Seven Per Cent
"System ‘and /it has’ reached the status ‘to where ‘We may increase the
: Seven Per. Cent System, will not receive any more Federal ‘Aid or’ any'

greater” financial 'assistance from the government in constructmg our. -

: Federal A1d System by such changes




MILEAGE CONSTRUCTED ‘WITH. FEDERAL AID

R . "Under . :
} Graded .00 ezl .Consl el .
[ L . and Gravel o Con- struc- .
Nedetan - Drained Surfaced - Asphalt. ‘crete tion .7 s
Apache™ o i 51050 L Lt : 51.05 o 2l AR oo P
Cochise . i : *64.05 6.19 .. 8.50 78.74 - ~*]5.0-miles not on Seven* Per Cent System.

64 . *2547° 1867 . ... 7933 - *2343 miles built by U.'S. Forest Dept. and 586

m11es of which i 1s under construction.

2765, . .. : . o o
27.63 4829 7 - =0T R T
) Gx‘eenlee e neenenen | eemenene *10.89 1732 . *564 miles ,npt on Sev_én‘»Per Cent System.
Maricopa 14 60 - 87.65 18525 - B Pt .
Mghave . e e - 2425¢ 2425 :
-Navajo . i 49.09 5004, " -° - "
Pima: . - 33.13> 4577 - = s o
Pinal ... .. . 0486 5536 . *260 miles_not_on Seven Per Cent System.
SantaMCruz s eeneneeaeans *14.97 < 1497 ...7*14.20 miles not -on Seven. Per Cent System.. -
Yavapai oo, e ~*[25.11 "125.11:, . *15.58 ‘miles: built by ,U.. S. Forest Dept., and 19 77
. L e L e . S ‘... 'miles not on- Séven  Per Cent” System.
Yuma e il *74.43 761 8604 * 796 miles to be abandoned on completlon of project
’ . ThOFIIR TaTa under construction. -
4124 67023 ;45,.32 ~108.19 = _:24.19, ;88?.1'{' TR AT




s L Gradedand .  Gravel - Asphalt | ... Concrete . - Total Under
-:County‘ rTotal:iMiles " “Drained Surfaced .. - Pavement . Pavement = Impyoved = Construction improved
Apache 14522 L6905 o oLl . “69.05 76.17
Cochise .. 13689 - . .l 69.24 . 24.16 110.89 26.00
Coconino - 11558 26.64 2547 47 7133 35.70
Gila. ... 4595 - L 33.65 6.80 4045 . . 5.50
“Graham - 8948 R 27.63 . 1320 4829 - L. 41.19
Greenlee ‘19.10 825 e et . . 525 643 742
Maricopa 200.65 14.60 94.62 74.58 197.05 1.60 2.00
Mohave 130.66 3115 3525 — e - 6640 64.26 7
Navajo 7914 . 4909 . 95 I 50.04 ¢ ©29.10
. Pima ~99.98 84.34 3.00 - 12.64 9998 e
“Pinal - 11226 103.76 - 500 - 1.50 11026 0 200
_Santa Cruz 2975 - . . 2568 . ioe L o232 2800 - L " 1.75
“Yavapai ... . 164.04 2400 . 10534 - 140 13074 = ... 33.30
Yuma. ;. 82.86 23 16647 497 L. -71.67. 7.61 3.58.
1,451.56 ) 101.87 789.59 7227 135.67 1,099.40 24.19 32797

STATUS 7 PER CENT SYSTEM
’ December llth 1926

Un-

The approved mlleagc of : Seven Per Cent System 15 - 14—980 but due to Ime changes
mxlcs yet to be apphed

this. has been reduced tg 145156 leaving 4644
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P A A S LR A

FEDERAL AID PROJECTS COMPLETED AND
' UNDER CONSTRUC.TION ‘

i From July 1, 1924 to December 11, 1926 “

e L o k ‘ Federal Aid
F. A. No, Name of Project. . o » ~ Received
19—B . Prescott-Jerome . evens e e $ 41,919.92
19—B Reo  Prescott-Jerome ‘ - : None
22 Winslow-Coconino County - Lmn . 8,051.91
36— . ' Prescott-Jerome enries 11,673.27
36~~A Reo | Prescott-Jerome ereviedees Nene
'40~-1st Reo' ' Holbrook-Winslow et 17,451.23 -
;40—2nd Reo  Holbrook-Winslow - ' 21,749.78
55 . " Yuma-Phoenix : . 180,144.17
62—B .. - Prescott-Ash Fork' .. JIRETERT: None
63.. . Geronimo-Solomonville ; 143,686.91
- 64—B." Phoenix-Yuma ‘ : - e 68,477.00
67 1. ‘Geronimo-Solomonville - . ' . . 145,397.06
68=B .-, -St, Jchns-Springerville : el 42,299.42
69 o Phoenix-Yuma et e 75,853.49
v .. " Phoenix-Yuma : 185,424.26
T2—A" Prescott-Phoenix ... : . . e 135,716.87
12—B - Prescott-Phoenix  ...... e o . 180,006.49
T4 Winslow-Flagstaff : ‘ et 75,325.88
as.ie Tucson-Nogales ... : EIER AL 13,473.31
2760 Phoenix-Wickenburg . : Crvetueeisenedees 34,511.30
7. / Solomonville-Duncan - Ceereriansaest 62,493.07
78—A" Concho-St.  Johns ; evieieeiien, 46,723.86
79—A~ . Benson-Douglas ... ; v, : 69 610.57
79-B Benson-Douglas SRRSO S 9, 272.02
Bl Winslow-Flagstaff N 22 365.39
82—A Yuma-Phoenix oo ST None
82—B ““ Yuma-Phoenix : et 69,186.29
84—A Phoenix-Wickenburg ; 17,995 .49
86 .. " Tucson-Nogales : . . 9941865
68—B . . St. “Johns-Springerville , ; : 42,299.42
88—A .. . Solomonville-Duncan ... ‘ " 36,287.87
"88—B - Solomonville-Duncan  ........... e : i . None..
[ /3 : ' ST $1,814,51548

Undcr Federal Aid received we include $$95, 22004 that has bcen vouchered - but
‘ ’not received from the Government
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FEDERAL AID PROJECTS COMPLETED
- PRIOR July 11924 .

e ey s . Federal- Axd b
ARS8 R B ] g B AT NI Reéceiveds =0

IR NS

: 1
Namc of Project'

D 0O ~I O\ UL B —

Florence” Bridge ' #2504 Dol il y Lk 3 55,982.23' ]
- sPhoenix-Tempe ersesivnesenins o grenined . wiviiiyrinnny o 46,249.84

w ‘Ho brook Stw ‘Johns“v"‘ R R N L LA L TN A 13’990'4(,‘

g Oatman-Goldroads et et deens ; 33,517.64. =
Holbrook-St. “Johns ... . s oo 2785775
Mesa-Super‘io‘r : W 62,910,047 5

. Tempe-Mesa s el 103,209.54

. Tucson-Florence . _.... it serin s sncirasnienns 1 98,0090.007 e
Agua Frio Bridge .ol B CPRAPR I, 30,138.78 =

" Bisbee-Douglas .ol IR NN 137 36177

" Prescott-Jerome . R L PN 37 260,00

" Clifton-Franklin ... et L =72, 31268 ;

- DouglassRodeo L.l e st 4061827

" Globe-Geronimo e sevene e semesomeciensis oy 87,657.38
SUPETIOT-MIAMI ¥ ool eericeiieioes oo essseantsssseoese i 422 349.50 .

_ Prescott-Jerome .. RO Cevpeeigunssin s 99,539.16 i

- Benson-Vail ‘ e e meegeaesnerbpeigmrenicses - 156,712000.7 7

' . Prescott=Jerome il i e sep e 43393970

-, Winslow  Paving ... e e et e einaginsen 2448897 e

" Tlagstaff - Paving i R A A 2420597 o

. "Florence-Superior - ...l AN 124,699;3,7 R

. Florence—Supenor SOOI . SRR 112,614.54
. ‘Flagstaff-Williams™ ... : R RN M, 87,249.80 0

Tucson-Nogales: Brldges N L L 20,168.77

“- Tucson-Nogales - Bridges, et e segegeesintanns 21 22,134.01
Yuma-Wellton ‘ : erideereaiearsani o e 73,922.16°

. 'Nogales-Fairbanks . ...i..i... gt et e 47,700.38

. Ray-Superior ; TSNS S ST 29.204.09
~Tucson-Nogales ... SN RN ; ~128,103.17.

. Phoenix-Tempe . . AT SO 47, 25223 ;
~ Wickenburg - Bridge . o ORI SR, 34/816.38

- %" Phoenix-Glendale : vetiememensosesingsinireoiseaiisesoess - 124,763 48 2o
. "Prescott-Jerome .. ORI RER: 48, 38047 B
‘ Williams-Ash ™ Fork " .... ey TN 30,606.77 S
Douglas-Rodeo e e e g one 8030176 .
Topock-Oatman - e s esss gt 81,547,17 E A
Holbrook-Winslow i i i i peesesnsagiaceieosssesimesiesesrenns o 85,073.89 00 0

 Holbrook-St,  Johns arerens e sspmieteon et esssierogradonisinnensperece 41,319,881

" Geronimo-Solomonville ...l SR 99 553.20° "

Oatman-Goldroads ™ ..... et AR '5557.29

«.-.. :Phoenix-Yuma i evnendons R s 502, 23043 o

"1 Mesa-Superior . ... : Cireenrees ' T67.93703

*-Glendale-Mariette ’ wlonniii. ; e 0 150,263.2% 0k

i ‘Nogales-Fairbanks™ b il anisiiun i ninnll £ 62,732.29 e

Williams-Ash: Fork ... it L 0 12,819.27

Phoenix-Yuma ... ‘ erii : 95,962, 83

Phoenix-Yuma ... i e o . 42 793.59° "

Ash Fork-Seligman .. ‘ cevdenenre e senioed "6497408 ,




Federal Aid-Received =

Allotted to Prolccts
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FEDERAL AID PROJECTS COMPLETED
Prlor July 1, 1924

G S " Federal-Aid
‘F.A;No.  “Name'of Project . Received '~ "
Phoemx-Wukenburg 210,168.69

Johns-Springerville :47,61149

: Prescott-Ash Fork™ .. 1++1129,287.15

: e, Prescott-Ash’ Fork ,186 301.80

64—A" .- Phoenix-Yuma' ... 4982363

; = Mesa-Superior - ...iiine. e 7 85,084.66

e Tucson-Nogales: Bridges R 11,323.60

68—A " . St Johns-Springerville ~i 28,582.21

i Phoemx—kaenburg

e RECAPITULATION
'Total Federal Ald Approprlatlons (Inc 1927) X

Completed - prior. to july 1, 1924

Completed and undcx construcu(,n Smae 7-1- 24..; - 1814 515 48

72565.13

. $9,617,249.00

6,537,607.33

e kAvallable for er PrOJccts

L $3,079,641.67
8 1492,93797

$2.586.703.70
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" Flagstaff-Angel Highway.
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| FOREST HIGHWAYS

'C. G. MorrisoN, Senior Highway Engineer
- United States Bureau “of.‘Publz'c Roads

\

Z e, roads “classed as Forest. HighWays and known as The
|| .Forest Highway- System, comprise 862 miles of the roads of
“the State This: system has been agreed upon by officials
Cof the State, Forest Service and Bureau of Public Roads.
These roads are cither in Natlonal Torests or adjacent’ thereto. Funds
for therr construction ‘are’ dérived from various sources. The Federal
government buxlds some .of ‘them’ entrrely from: Federal Funds, others
in co-operation, with the Counties, and still- others in co-operation with
the State. Howcver, these Tederal Tunds are ‘scparate and apart
from those expended under the Tederal Aid- plan ‘

The Forest nghway System mcludes 140 miles of ‘the Seven Per,
Cent System. The State has improved 74.5 miles of this amount in
co-operation with " the Government. The Bureau of Public Roads has
improted 39 miles entirely’ from Federal Funds. The remaining 26
miles have not been brought up to the Seven Per Cent Systm stand-
ards, but are in good condition.: .

Sections of, the remainder of the Forest nghway System have been
and are being constructed from co- operative funds of the Government
and the Countles ."The location, design and construction of such sec-
tions is- under the supetvision of the- Bureau of Public ‘Roads. -The
standards used on these roads vary and are based on the trafflc the
road is expected to carry. ‘ ~ '

One of the longest and most expens1ve stretches of 'such 1rnprove—
ment is'the Cl1fton Sprrngexvrlle Highway. The. portions of this road
from Metcalf to Alpine were . completed dur1ng the’ year of 1926 at-a
total cost. of $873 460
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R ‘W.'_W‘. LA’IQ'E,‘C,;,,-e‘f‘, o gih,eer B

L

/‘/,"/ECOMMENI)A’IIOI\S for leglslauon for Arizona nghways is
| made. by this. Department, with the hope of being of rassist-
ance. to’ members ~of. the Legrslature in_ their dellberatlons -
upon this subject by giving them. the benefit of ‘any in-
: _formatlon that may be had by the Department, and from observa-’
tion and study-of the hrghways, traffic ‘and laws  pertaining' to :the:
-~ highways at the present time; ‘also. deductlons made from such study
. .as'to the future hlghway demands

Atizona is.in extreme need of mtelllgent hlghway legrslatron and,
those famrllar with - the operatlons of the present highway laws are
in accord that revisional and’ additional legislation are essentlal This
is"a condition’ that must“and" will: be met, - If. it is faced now in the (
~-proper manner;. the highway  construction .and 'maintenance ‘that are -
required may immediately go forward. effrcxently and intelligently
providing adequate hlghways for the present and future without un-
due burden ‘now or upon: posterity.- Procrastination’ by ‘the Legisla-
“ture will“be’ Very detrimental  to the efficiency. in highway develop-
ment, to economic transportatron for  the present and will pass a-
('greater burden on to posterlty ' -

In makmg our recommendatlons to. the legrslature, it is not bemg
done in_ the form of suggestion, but we are “actually preparmg two
bills: nghway legrslatlon is a subJect requiring much time, effort and
information; ‘and by presenting the suggestions in the form of ‘meas-
ures, it ‘will:require: much- less time: and search for the necessary in-

',formatlon on the part of the. legxslature

Motor Vehlcle Code

The frrst measure, bcmg called the “Motor Vehrcle Code is rather °

S
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‘.

volummous but it covers all regulatrons pertammg to. the use, of the

nghways, Motor Vehicle Regulations and Motor Vehicle Fees, so that o
‘a person: obtaining a copy of the. Act has all laws under wh1ch he is. -+

10 operate whlle usmg the hlghways

'lhls measure is taken from the Umform Motor Vehicle Regulatlon,

“ Act as. recommended by the National Conference on Street and ngh—' »
 way Safety. - This: Conference is made up of a committe¢ of approxi-. -
‘mately eight hundred persons called by Secretary Hoover from all. .
branches of industry, state and local government which were directly -
~or indirectlyconnected with hlghways, vehicles and the laws pertain-'
ing thereto. It i is the result of the deliberation of the best authorities
‘of the United States. It was necessary, however, in the .drafting of .

the bill that, many changes be made in order that the bill may be

‘ ,frtted to the constitution and laws of the State of Arlzona and Wthh‘ B

was recommended by the above (,onference :

This measure creates a Motor Vehlcle D1v1s1on with a- Vehlcle Com~
missioner for the control of all the highway regulatiofis ‘and the’ col-'_y
lection of all fees, with County ‘Assessors or’ Deputy Offrcers of the
Dlvrsron

The first title of this Act covers ‘the Motor Vehlcle Reglstratlon and :
provides ‘the standard registration regulations as those recommended =

and are being adopted over the Nation; it also provides for the fees . . .
_to be charged under the registration” and which fées are to be’$3 00

for the registration of all cars plus additional fees for the various
classrflcatlon of trucks, trailors, etc. This is a ‘reduction from the
present Motor Vehicle Fee, which 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 under the present Act are not 1ncluded
so that they are going free whlle others are paying.

" Title 2 of the Actis 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 ofthelooerétc')r of a vehicle on the ‘b
highways" as recommended by National Street and Highway Safety,
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“ and. for which Act standard provisions are provided for the regulation

v of speed,, railroad crossings,. rules of. the road, accidents, wexght and

s1ze of vehlcles “and loads, tire equlpment trallors accessorles, light
equipment, . traffic signs and advertising signs upon . .the . hlghways :
With- the adopt1on of this by Arizona, and the rapid manner in which -
. other states.throughout the'Nation are making their laws to conform
. to the recommended standard a person, taking a'trip outside of the:
‘ .State will be drxvmg under the same regulations as he is accustomedv
to drive in his own State. 'This will greatly simplify driving and will -
. greatly reduce the possibility of accidents from not doing the rlght
- thing at the right time. This will be a great aid to the. travehng pub-‘
“lic :and is something that is. really v1ta1 w1th the 1ncreased use of the
automobile. ‘ : L

- Title 4 provldes for the One Mlll Property Tax Levy, or one mlll_
on each '$1.00 assessed valuatlon of property within the State, and’
whlch tax is to go for construction and maintenance of State High-

" ways. This is the same amount of property tax for State nghway

: purposes that- has been in force for a number. of years.

" Title 5 covers the Motor Vehicle Fuel Act or What is commonlv :

»known as the Gas Tax, and which amends the present gas tax law. i in, -

- a very necessary manner, in that it protects the exemptions on. the:

gas tax, which are now amounting to approximately 20 per cent and
“which should not exceed 234 to 3 per cent.. As a matter of fact in-
1926 the State- and Counties lost approx‘lmately $125,000 - through
1llegal exemptlons "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 1/2c as they now re-
. ceive.under the present Act, or 34 of the 4c levy, and the State to re-
- ceive 58 or 2Vzc of the 4c levy. - As all of the Motor Vehicle Fees go
for the use of State nghway purposes, and as’these.fees are reduced -
in this Act, the State is reimbursed. for that reduction by the addi-
" tional 1c of gas tax which goes to them by this- rev1sed gas provision
or the 4c tax. :

; ' Common Carrier Tax

!
'

. Title 6 provxdes for what is known as the Comimon Carrier. Tax, or
tax upon the Motor Bus or/ Truck Lmes, which are operated over the
' hlghways for revenue. ‘ -
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At the present time. these carriers are taxed upon thé'éeatinér

capacity of the busses‘and the tonnage capacity of the trucks-i 1rrespec- o

tive of the loads they may carry. This has not been a good manner - ‘

of taxation; and 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 taxation upon
these companies with several members- of some‘of the compames they

recommended that the same’ basis be used in this' State as is used in"
-California—or a gxoss tax upon- the carnmgs of the common carrler
> compames ’ : ‘

’

The " Cahforma Act exempts cextam taxes and. makes their rates

* sufficiently, high_so that they may be in licu of those taxes exempted:

. reduced to cover thlS tax alone,

“into the State and the motorists from this: State visiting other states} :
" With the exception from 'the revenues derived under the bill,“it- isr
‘primarily a means of -standardizing the ‘use -and regulations of thd ‘

But.as we could not exempt taxes in this State without an amendmenf

!

to the COHStltuthﬂ the rates upon thc earnings of the compames WCIC ks

By gomg into the earnings of 'a numberof companies over a period:
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 compames and-a two and one-half per cent tax upon thq

truck companies. seems a fair rate. = 'This apparently checks” veryj’

closely " with the net collectlons received from thlS tax by thc (,ah;
fornia Act. ' ’

Iltlt, 7 creates a State nghway Fund for thc purposc -of placmrr
the revenues as set up unde1 this Act into one fund fon Stdtc ngh-l

way purposes. ' - o o ‘ s

It is believed that the passage of this Act will bc of: grcat assxstancyf

to the automobile users of the State as well ds to the visitors: coming

 highways by the motorists. and not for- the sole beneflt of the nghi

way Department , e Y 1

The revenués as set: up under this measure do not ‘increase to. thc.

taxpayers of the State the: amount that they are now paymg for Stat(“
nghways
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Fmance Code

The second _measure Wthh is being presented s termed a “Flnance .

- Code” and which regulates the expenditures by the State Highway

_ Department upon " State H1ghways ~ In ‘the’ previous measure " all .

receipts thereunder were placed in one fund, or what is termed the

“State: nghway ‘Fund,” and in this measure. prov1s10ns are made fo"v

g the dlsbursement and use of those funds

BV makmg a study of the requIrements for the State H1ghways of -

Arizona based upon their present physical condltlon, present traffic.

and estlmatmg future traffic, it is determined that the State will have

to expend approx1mately $5,000,000 per annum if the State Highways

are to continue to serve the duty imposed ‘upon . them by traffic.. By
virtue of past. construction and the high type of maintenance that has
been done upon the State nghways, many communities and the en-:

tire population 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
_applled 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 are gradually 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 1nab111ty of mamtenance to supplant the

" weakness of the materlal

In view of this fact and the further fact that the revenues as pro-
wvided in the previous measure for 1927 will raise approx1mately $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 annum‘

we find that within the next year the hlghways will be short approxx-
) mately $2, 000 000.

Revenues ‘Highway’s Earnlngs

The revenues that are set up in the previous measure are in reality
the earnings of the State nghways and by virtue of the increased
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mlleage and lncreased populatlon in the State, thls trafflc is Iapld]y
mcreasmg, therefore, the earnmgs of the- State nghways are hkew1sc ~
: increasing” so- that the revenues as: prov1ded W11 materlally 1ncrease

from year to year i : : ' sl

R Thrs fmance measure ant1c1pates that 1ncrease and provxdes for -
‘ " ant1c1patron bond issues for the next years of an amount between: the_

© difference- of these annual revenues- and . $4 OOO OOO as’ flxed in thevr
‘measure for the annual antrcrpatron bond issue, By the usual’ prin-

c1ple of antlcrpatmg ‘the earnings of the’ company ‘or of the law” of -

o R averages, it is estimated . that the revenues' ds proposed in the f1rstf{
: .. measure will equal ?4 000, OOO to" the State’ (which'is based upona
5, OOO 000 - per’ ‘annum program less the anticipated Federal Aid allot- :

. ments of a $1,000,000) plus  the interest: for. outstandmg ant1c1pat10n'7
bonds that may. be 1ssued Wlthm exgth years

The bill further prov1des that after the revenues equal the $4 000
UOO plus lnterest on the bonds, that- all moniés recelved in addltlon_f,
thereto must be placed into.a smkmg fund for the purpose of retiring
the bonds. . By the prlncrple, as before: mentioned, all bonds should be

retired in the year 1942 Ihls places two hmltatlons on: the amount.

i of bonds to be 1ssued by ‘the State——flrst the hmrtatlon on’ the bonds\ ‘

that may.‘be 1ssued in any one year, and second, the hmltatlon that‘;

“the aggregate of these anticipated bonds. may not exceed a, total of

- $10,000,000, and furthermore that no. bond will be 1ssued for a lontr"‘
er term than fxfteen years ‘ S

“'This provrdes a means of fmancmg the State Hrghway System' at.
the present time without additional cost to the taxpayers of the State,
nor does it add to the burden of posterrty, as, tht, eaxnmgs of the hlgh-s”
ways erl pay f01 them :

i Thls is an old prlnc1p1e Wthh 18 used in busmess of all kmds, and_
Whlle it has never been applled to"the flnancmg of State nghways in.
this State, it has been applied‘in part in several states and:is provmg’
equally as satlsfactory for the fmancmg of State nghways as it” 1s in
other business. : : ‘ ki

nghways a Busmess

lhe State Hrghways a1e 111 1eahty a busmess and do have ‘warmng"

N
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_capacities by virtue of the revenues created to, them, and those
“revenues :can be Just as accurately est1mated as the earmngs of any
,?other busmess : ~ , ‘ ‘ '

”,

If the revenues are not supphed for btate nghway Work suffxcxent
to keep ‘up with' the rapidly i increasing demands upon:the State High-

if

‘holders W1th1n the Stateywxll be called upon to. pay a large share

State Wlll on y:‘be beneflted

~ work that unquest1onably will be requ1red while if ‘another method of M
~ bond issues are resorted ‘to. ‘the bond monies will be expended, and
the revenués applied for ‘the payment of those bonds will then be tied
Cup for an 1nd<.f1n1te number of years, and the highways will have
' ,less revenue f01 the futuxe than they w1ll have at the times the bonds, :

] an "o'rked up in connection w1th the
:'atxon and” approved by that’ organization.
1t1ated for, the last General Election, but due
Wl’llCh in all probablllty would have put thcﬁx

6 the Leglslature, was agam approved by the Good‘
Roads - Association just: priorito-ther meetmg of ‘the Legislature, and
has also received the approval of at 'least ten of the fourteen Boards
“of Superv1sors of. the various Counties, :

- ways, the’ State will be piling up a burden for future years that. will .
be almost. prohlbmve when it reaches  the breaking point, and will -
Vprobably end upin. a large State. bondi 1ssue, ‘and for which property-

At the explratlon or complet1on of the payment of. the bonds under L
~'this plan, the state’s revenue: will be free for the additional highway .-

the Good Roads Assoexauon, and ac-




PR ‘ = Fai;*bahks-Nogalas Highway A "
- ' Tombstone-Nogales Highway Rt :
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| ENGINEERING. DEPARTMENT

W W. ,,LANE,;,C"hz'ef Eﬁg’i‘ne‘er .

uE Engrneermg Department of the Arrzona Hrghway De
| partment, under the dnectron of the Chief Engmeer ‘has
‘jurisdiction over all engmeermg work of the nghway De-
partment. Its- ‘work consists: of the location and surveys: of
~ proposed ‘highways, the ‘making of all desmns, the preparation of -
plans, specifications and estimates; the preparing and advertising of -
contracts; the testing of matelrals, the collectlng and: tabulatlon of’

. statistics; the custody ‘of records; and the supervision of all englneer-' '

ing work of the hrghways of the State System

“All prehmmary and location' surveys ‘necessary for the desrgn and

preparatron of plans, estimates and the like are under the direct

supervision' of ‘a chief location englneer whose duties are to make the -

- Decessary reconnaissance surveys; to direct and supervise the location
of highways; todirect the operation and methods of the several loca-

tion $urvey parties, thereby standardmng the locations and methods
and to, make final check upon locatron, gradient, dralnage and the

like.

Upon Construction, .the engrneermg Work is under the direct super—~“
~ vision of the dlstrlct engineers . within thelr respectrve drstrlcts, with :
'the ald of resrdent or pro;cct engmeers Upon all hlghway contract
work in addmon to the engmeerlng Work and inspection, ‘the Engi-

neering Department has supervision over the comphance of the terms

of the contract on the part of the contractors

Upon construction work done* by State forces on I‘ederal Aid
Projects, brldge work and other hrghway construction, “deemed  of
- sufficient. importance. to requrre engmeermg supervrslon the engineer-
ing work -and inspection is- carrred out'in the same manner as’ upon‘, .

[
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'contract Work Wrthout ]urlsdlcuon over the constructron forces other,{

Thls department through the’ dxrect superv1s1on of the dlstrlct‘w‘f
engrneers, ‘has supervision | as’ to requ1rements and methods of thk
' marntenance of the State nghway System e '

D1V1ded Into Sub Departments

The Engmeermg Department is further drv1ded /into. sub depart-,
- ments for the purpose of more’ systematic handling of the offlce’.',-g
- engineering. The sub-divisions include the bridge department testing . -
_‘department, estimating department,. department of plans, statlstlcal":

. 'ments are descrrbed in deta11 under thelr respect1ve headlngs

It is the further duty of the Chlef Engmeer to prepare, transmlt or.
,j,recerve ‘all” documents “required: of ‘the State’ in the executron of the','
+ Federal' Aid Road Act; to handle all communications with- the Bureau
of Publlc Roads, and do all work necessary or ‘expedient to the carry—yi"

.ing on of Federal Aid in- Arizona, insofar. as 1t pertains to the State’
Highways: The Chief Engineer also maintains a status of all Federal”rv("‘
Aid work: and funds; prepares and. transmits. vouchers for Federal A1d
momes as earned; and s the custodlan of all Federal Aid records ‘

‘ It is 1ncumbent upon the Chlef Engmeer to budget the recelpts andté, :
~resources of the nghway Departrnent to the projects and sub- depart- (5
‘ments  through' the 'medium' of the ,“Authorrty For Expendrture,
Wthh has been prevrous]y described.’ ERa e :

The statistics of the Department and Wthh are more fully descrrb -
“ed elsewhere in' this report, are of great advantage in many respects
" as they are a guide to the Department in the total of construction for;z
. the present’ and future, a record of the earnmgs of the hrghways and
a bas1s for', estrmatlng future earnings, and are. also a guide upon the

' maintenance and a very material as31stance in checkmg 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 result in an economrc waste in_the appllcatron ofp L

‘ the funds of the hlghways o R
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Research is “another very . material assistance in’ determlmng the

class 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--

- talnty of Wthh monies are approprrated for h1ghway purposes

Research Work Essentlal

A great amount of research work has been ‘done throughout th(.
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 hlgh-
. ways are contmually 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 properly

performed. I‘or every indication, the future standards of construc-

tion will be increased due to the increased traffic and further research

work, and, which research will have -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, togerher 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 cents of a materlal that may be avallable for surfacrng our hlgh
Ways
Savmg Is Foreseen

“The data as obtalned from these research works together w1th our
statistical department data, showrng the present and estimated future
requrrements should be the basis of determlnmg when we should go
from selected local materials for surfacxng to paving. If such methods
are followed in’the future paving of the State, many théusands of dol
lars: will be saved by the proper appllcatlon of pavrng sections;’ or the
pavmg ‘done on the sections where the traffic requies a: ‘better surfac«
1ng than the local materialsin order to-withstand the wear, and pav-
ing’ will not ‘be " placed on sections ‘where the local materrals ‘would,
suffice. - This not only reflects on the constructron cost, but Wlll have
a great deal of bearmg upon. the economrcs of our: future malntenance

The Lnglneerlng Department also Works with- the rallroad com
panles in the matter of railroad grade separatlons in co- operatlon w1t
the “said companies. Grade separatrons are very necessary . on: the
through hlghways where they cross main line raxlroads, for the safety
of the pub ic.' - The railroads in' the’ past have shown’ very marked co-1
operation with the State'in the elimination of ‘these’ crossings: and’ the
indications are that the State will, rece1ve very ‘close co- operatlon for«
future separations.  The: separatlon of -the" ﬂrade crossing: means a
great deal to the railroad: companres as well as the State, ‘as acc1dents
at the - crossmgs are expensive tg the rallroad compames aswell “as
disastrous to the public. 'The State of Arizona is’ very fortunate in
that its main roads have practleally all been"laid out in the last: few
years, and a great deal of attention has been glven to, rarlroad cross-
ings and. Where it was practlcal to’ prevent crossing | them by location
of the hlghways ‘that condition was taken advantage of. ‘The results
are that the State has comparat1ve1y few rallroad crossmgs of its mam,,»
hrghways Wlth main hne rallroads

g
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- LOCATION STANDARDS

£ BY CC SMALL, Chzef Locatzon Engmeer

7 TANDARDS are, perhaps, of Iess use i locatlon than in many
' branches of engmccrmg RN , ‘ .
Fopograph governs locatron to’ ‘such ‘an extent that stand-
‘ards’ apphcable to open or shghtly rolling topography would
be 1mpract1ca1 in rough mountam country, at least from ‘a f1nanc1al

standpomt : ; e S e

As there vi‘ no marked line - bctween the various classes of
_topography, locatlon standards must necessarily ‘be governed more
‘or less by ‘the Judgment of the. locator L

However from the above it 1s not to be 1nferred that the locatrons
‘made by the Arrzona nghway Department follow  in’ each location
"the ideas -of. the 1nd1v1dua1 locator nor that no effort is made to-
obtain- unrformrty in the: locatrons over country of somewhat similar
_topog raphy, or over routes where the trafflc is, or is estimated will
be, of like volume, '

LY

Any attempt to note:- the standards of the year 1926 may be obso—
lete in+1927,-s0 rapldly 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 flndnces will allow
us to antlcrpate the future ' :

Good Ahgnment Necessary

Tt'is self evrdent to anyone who' drrves 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 wheré short radius
curves are numerous. ThlS being so, ‘money is well invested:in: ob—




) ,Whrch future i 1mprovements can be made w1thout a change of Iocatlon
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: tarmng good ahgnment as” such not only 1s equlvalent to a w1der
‘roadbed on a more tortuous hne, but also provides a structure on

- To criticise a location’ made in- the past is’ generally unfarr to the'
~locator by whom the route was surveyed, unless one-is conversant”’
- with the instructions ‘under ‘which the locator was' workmg, and wrth

‘the flnancral problems of his superior, v ; : g

However from my observatxons durlng the past erght years w1t11~
~the Arrzona Highway Department whenever ‘an - improvementin 2
route is contemplated a ‘new location on.a  higher : standard - ‘than
. the old . is necessary. . This apphes to nearly all hrghways ocated“b
- prior- to e1ght years .ago, and to too.many: located since: that: time. -
This may denote progress, but it also “entails-a great expense (Wil
~ it not be well :théen to ant1c1pate our ‘future* necessities “in .our: hrgh— '
" way locations a - httle further in advance than Was done by our pr

: detessorsP : : g

I‘lnancmg a road program w1ll always be a problem in a btate_
*situated as is 'Arrzona, and ‘it may ‘appear that the result of a h1gher,‘
,standard of location will result in fewer: mlles of. 1mproved road- bl‘lllt","‘
each year * This’ will undoubtedly be true. for. the first. few year
:: but the perlod w111 not be long before the results are “the’ reverse

A

ngher Standards N ecessary

It is belleved that hlgher standards are: now adv1sable, and thrs o
‘being so, the followmg so-called, . but: elastrc standards have been -
: adopted by: the Arlzona H1ghway Department i

In-all cases, exceptmg mountam location or topography equally‘
ygdrffrcult a minimum curve. radlus of 955-feet is used. However, ‘a"
_.minimum radius’ of 1,910 fcet is ma1nta1ned where possible w1thout?"
“increased cost of :construction.- - Abotit - the only ‘exception: to the
above is when right ‘angle turns  at section lines are made" through o
" dgricultural lands, and ‘near towns’ and, cities, ‘where lands are .valu=’
‘able and. rrght- f—way dlffrcult to obtain. In these places we endeavor
'to obtain a minimum radrus of 300 feet : S

The locatrons through the ‘mountains Vary so greatly w1th the char~



T Py

STATE H[cuwnv DLPAR FMENT 49

)

attempted 'Ihe best ahgnment that- .out’ frnances will- permlt‘ls our
objective, ,and w1th an absolute’ minimum  of -200- foot -radius .on out- -
side’ curves and‘ 100-foot - radius - on 1n81de curves, - “These figures
are fixed by the Bureau of Public Roads on Tederal Aid - Work but
the ‘Arizona nghway Department has “so . endeavored ‘to:"improve
this! standard that I can, for several years past, recall no_plice w
these minimum-’ values have been’ used that they have not *‘been ap-
proved by the bureaus engmeers : ~

Usmg a hlgher standard of locatlon and as .we’ hope, an’ti'cipatim‘
theitraffic years, ahead,-we expect fewer: changes in our locations in
the future than there have been in the past But who knows? An-
other decade may. show that we are no wiser in anticipating the
future: trafflc and " necessities of hlghway locatlon than were the
engineers of the past. SR

One must remember, -however, that a balance must - be. struck
between the anticipated needs of the. future and the - financial ability
of ‘the present. Our present standards may not be SufflClCHt for
the former but they certamly come very near to the i.flatt ‘
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PROJECTS LOCATED SINCE
T JUNEl 1924 |

S APACHE COUNTY
ey St Johns Concho IIldhway
| ,Federal Ald Pro;ects Nos. 78- A and C
Lengths 8.8 and S. 9 Mlles ‘
Located Durmg Aprll 1925

Relocatlon of these prOJects reduced the drstance between St ]ohns'
and Concho 2.5 rnlles and liminated some ‘bad grades ‘and objectional
curvature. A few curves of 4775 radius were used to-avoid extremely

' heavy work; however “the maximum . radlus of 955 was seldom exceed-
ed.. Sectlon “A” has been constructed "The" construction’ of SCCI’.IO!I:

0 will follow as soon ‘as funds are avarlable faxl Parker and ]

M. Shepherd were the locatmg engmeers e

i

L Holbrook Lupton nghway i e
Length 55. Mlles : L Federal Aid Pro;ect No. 80
: il Located June to November 1924

‘ Fhe survey of thlS section’ was a contmuatlon of the same nro;ect
: ‘1n Navajo. County and most of the remarks pertalnmg to the route in
one county apply to the other However in Apache. County, the toute
~ deviates: more from the present- road. Between Sanders “and Allen-

both ThlS change. calls for heavier work wh1ch is sornewhat com-
",pensated by the ‘elimination - of the two railroad crossings. Tt is
'furthermore desirable from' the facts that the two. bridges  across 'the '
‘Puerco ‘are- now up . to Tederal A1d Standards and reduced dlstance“
f"and curvature. T ; . \ '

- town, ‘the route in_lieu of makrno two crossmgs of the Puerco RIV(.I' L '
- and two crossings of the Santa'Te railroad follows to the north of
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“'the-haul on gravel and other surfacing’ ‘materials. ' The latter gives
~ an excellent view of the Palnted Desert It was concluded that' the

, Percy Jones, Jr

5 ,Length 242 Miles ~ Federal Aid Project No. 79 1){f]_j

‘route was - shortened 1.5 miles and “two railroad crossings weLre

‘ stone and Brsbee

© to 5o locate the line that one bridge would serve for both the wreck-‘ .

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 materlally reduce -

Painted Desert’ was  too important an asset ‘tobe” 1gnored and: the
latter route chosen. - These surveys were made by Locatmg Englnecr

'COCHISE COUNTY =
Benson Douglas nghway e

Survey Made January Aprll 1925 ,f,‘g‘l;"

A 1esurvey ds made of the: Benson—Tombstone nghway Ihe

eliminated. 'The same hlgh standard of locatlon was’ mamtamed as:
on ‘other recent surveys. ' ‘ gt

Included in the above dates a relocatlon of 2. 1 m11es was made im- .
mediately east of the paved section. of the highway between Tomb-

'lhe grades were: 1educed to six per cent and the ahgnment mate- .

3

“rially improved. This project, TFederal Aid Prolect No. . 79 B, 2.1
,‘ml]es in length was constructed in 1925

Percy ]ones, Jr. was the Locatlng Engmeer on both pro;ects

e S

» " After the  flood of September 1926, when every brldge or theu (
approaches were washed out, a resurvey was made of the first 6.1
mils from Benson towards Tombstone,  The object of the survey was*

ed St.’ Davxds ’brldge and the wrecked ‘county bndge east of Bensmn

Nearly a mile of road is ehmlnated by this survey and a bettert_sl
crossing . of the San Pedro River secured. - There is, however, some -
dxffrcult drainage to handle and s011 conditions” are unfavorable over

Y
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some distance. ' A comparison of this survey and the old route is' now . ..

o 'bemg investigated.

This location ‘was made by Percy. ]ones, ]r '

0 North and South nghway
| ‘Length 5.1 Miles Survey que May, 1926

: A few changes were madc 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 Cochlse, four'=~
m1les cast. Survey has not yet been made. .

| COCONINO"COUNTY
) I‘lagstaff Williams nghway : ,
| Underpass and Pavmg—Federal Aid Pro;ect No. 89-A
Length 875 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 ob]ectlon- Co

. able grade-crossing. - An’ underpass will do away with this crossing.
R E. Allison made the final survey. :

o GILA COUNTY . .
| D Globe Safford nghway
" Federal Aid Project No.87 .
Total Length 57.5 Miles—25.5 Miles in Glla County ‘
- Survey Made April, 1925 to July 1926

The ‘contemplated construction of the Coolldge Dam made neces-
sary a relocation of the Globe- Safford - nghway from a point ‘approxi-
mately six miles east of Globe to a point onc mile east of Bylas. The -
survey 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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L ‘the dramage is heavy.. It is the most: dlfflcult pxece “of location ever

" undertaken “by the Arizona H1ghway Department JA " high standard’-

~ . of location was maintained: throughouit,. although for a distance of two

mlles near the Coohdge Dam mountain. standards were u%ed

- This h1ghway will:cross : the Gila Rlver over the' proposed dam. now

'under contract, Work W1ll start on. thls pro;ect 1n the sprmg of 1927 -

I‘ollowmg thls survey a 1esurvey was- made from the city hmlts of e

"k Globe to the west end of the above survcy, a dlstance of 57 mlles

The “present hlghway is ‘narrow - and has much obJectlonable ahgn- '
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 ra1lroad ~ ‘

These surveys were made by Locatmg Tng1neer Percy Jones, Jr.

GRAHAM COUNTY

NN Safford Duncan nghway 8
e ; Length 7 9 Mlles Federal Ald PrOJect No. 88 A
: Survey Made May, 1925

ThlS project was Jocated and has. been built to Federal Aid Stand-

“ ards, The road before.the. recent, constructlon was built five or -six
b years ago ‘by Graham County, but for absolute lack of mainténance

was fast reaching a condition where, it was  less! tolexable than the old
“desert over the same route

, 'The relocatlon dxd not dlffer mater1a11y from the county road;.
though several curves ‘were elxmlnated and the ahgnment 1mproved

o Globe Safford nghway
Length 26. 2 Mlles 1in: Graham County

e Federal Ald Pr0]ect No. 87
Thls hlghway is: descrlbed under su1veys of- Glla County
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GREENLEE COUNTY
Safford State Line: I-Ilghway
Federal Aid Proe]ct No 88-B and C
Lengths 11.7 and 69 Mlles «
Survey June to October, 1925

B Fhese projects were. located ‘as ‘one but’ were Jater” sub- d1v1ded for”

ment was made in the alignment and’ grades “Eexcepting through
he town:of Duncan a high' standard. of locatlon was malntalned Roy ,
thte was the locatmg engrneer :

MARICOPA COUNTY

Phoenlx Yuma nghway H s
Length 1 6 Mlles b f o Federal Ald Proect No 64 B :
s S Survey May, 1925 ! :

lh1s pro;ect connects Federal Aid PI‘O](,CtS ‘Nos. 64-A and 53 It :
includes the. brldge across- the  Gila River below the lelesple Dam :

| Apache ’lrlal nghway
, ' Length 10 Mlles ; S
Survey Made October December, 1924

Thlb locat1on was. mﬂ1de necessary by the constructron of the Horse ‘

topography 'is extremely difficult and as the commercial travel.is: light
no, attempt was made to maintain the standards used onthe. ]“ederalt‘

ylocated bv Roy ‘White. .

the purpose of contsruction. "The route deviates but little from the e
present county road but by takmg heavier work, ‘a decided i 1mprove- R

~'This:work s now under contract o N ‘ MU TR T o

Mesa Dam of the’ Salt River Valley Water Users’ Association. "The =~ :

Aid System.or other main. routes. -Grades ‘up.o 10 per cent were. used: : i
andthe allgnment is not-up to. a hlgh standard Thlb _route.. was, el
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MOHAVE COUNTY S

e Ash Fork ngman nghwav" Ao P

 Length 44 Miles  ~ Federal Aid Project No. 8 E
Sl Survey Made March May, 192

The old: county road near Hackberry was relocated with the ob]ect
. of bringing this section of the Old Trails. Highway up to Federal Aid .-

3 ’%'Standards Two. grade ‘crossings are ‘eliminated by this change, ther 8
e kdlstance redueed 4000 feet and  the ahgnment materlally 1mprovcd
‘ ;'Thrs prOJect is.on the program for constructlon durmg 1927.

Another locatlon of 3.9 miles was made in the v1c1n1ty of Valentme o

: R E. Allison was in charge of these locatlons

Klngman Topock nghway
e r k Federal Ald Proyect No. 85 k

L Length 32 Miles From ngman to Boundary Coneﬁ :
Survey Made November, 1924 to January, 1925 |

This section of the old Tralls nghway was relocated As part of

" the Work 'is extremely heavy, a “further study may 'be necessary be—h

~ fore any construction is undertaken 'I he survey Was made by Earlx
Parker e R :

- NAVAJO COUNTY
Holbrook St J ohns nghway

i . k;’Length 59 Mlles s Federal A1d PrOJEéf MNO' 78 B |

Located Durlng December, 1925 and J anuary, 1926

rI’he locatlon ‘of thi road covers a section’ of | the 0ld Trails H1gh—’ ’
 way from Ho]brook to Federal Aid- Prolect No." 42! Thenew’ route

L shortens ‘the* dlstance over the: old ‘road’ and’ eliminates ‘several” sharp.

" curves, ‘One curve immediately west of" the* Little Colorado vaerf
- Brldge Whrch was partlcularly obJectronable will': be replaced ‘bya
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~curye: of 1432 1ad1us 'lhe locatton was made by A E Allrson, locat—"
. 1ng engmeer f;? i, i A, e L it L

a5 Rrver in the' Town of Holbrook. The ‘concrete! arch that spans the':“ -
’Lrtt e Colorads’ f1ve miles “east of ‘the town ‘will- be utilized. - k)
Thrs prolect is 0n the program for construct1on in 1927

r £ HOlbI‘OOk Lupton I‘Ilghway ! YA
:Length 21 M1les Federal Aid PrOJect N :,83 -
: Located J une to November, l924

: A relocat1on of thls sectlon of the Old Tralls Hmhway follows close-
ly the present. road in Navajo County Although no - attémpt - was;-‘f
made to utilize the present gmde, wh1ch is only a _grader section, it ,
‘was estlmated that’ this ‘grade would be of mo1e Value as a detour el
than as a’ part of the reconstruction, g ~ 34

'The gradmg is l1ght and but few. large structures w1ll be requlred‘ e
“but the problem of ‘securing suitable’ surfacmg ‘material ‘is ‘a serious: .
one.” Surfacing ‘the 'road will ‘call for" a" greater expendlture than’ the,"“‘_
; cradlno and- structures combmed Unless some" now ‘unknown source . -
‘o fgravel or caliche is developed ‘this: materlal ‘may;have ‘to be:hauled'
~from a cons1derable distance by tram The locat1on was made by L
: Percy ]ones, ]r o ‘ : L

PIMA COUNTY
Tucson-Nogales nghway At
Length 13. 7 Mlles e Federal Ald PI’O]eCt No. 86 A oty

Thls change of route el1m1nates much curvature an
' dlstance by 175 m1les ;This project. has ‘béen; constructed

S ‘ o Tucson Benson nghway LGS Lo
; Length 21.1 Mlles U Rederal Ald Pr0]ect No. 90
- Survey Made October, 1925 to January, 1926

Ihls route ‘was: surveyed W1th the’ ob]ect of shortenmg the ‘present
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: 3 \:traveled route and o obtain data for the construction of this Project to

" Federal Aid Standards One and . one-half: miles . of  distance  was
©eliminated’ and only one railroad crossing . made in lieu of the three
- grade crossings ;on. the present route,” The work" is light and the

- alignment- ylargely tangent Roy Whrte located thls prOJect

; PINAL COUNTY
Chandler-Casa Grande nghway

o A sectron of this road from San Tan to the Gila River brldge (‘Baca— o
. ton) was relocated to:avoid complications with the. new main line of

the Southern Pacific railroad -and conform Wlth certarn requ1remenrs :

of the Umted States Indian Servrce ‘ ‘ N
‘\ Sacaton Plchacho nghway
T Length 31.9 Mlles

Survey Made August to November, 1926

ThlS section of the Chandler-Tucson Highway was located by ROE.-
’ Alhson and F. A. Berg.. As the party. was called i in.before: the work .
: was completed some work yet remains to be done. :

5.8 miles of the’ Globe-Safford nghway noted under Glla County 1s‘
in Pmal County ‘ : t
YAVAPAI COUNTY
Sl e Ash Fork ngman nghway :
?‘From Yavapal County Line East of Ash Fork to East =

“ End of Federal Aid Pro;ect No 57 and from the West o

, End of Federal Aid Project No. 57 to the’ East Bound i

ary. of the Hualpa1 Indlan Reservatlon
Lengths 8.6 Miles and 373 Mlles Sk
Survey ‘Made December, 1924 to February, 1925

. This survey was undertaken wlth the: ob]ect of securing data ‘for
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Federal Ald Pro;ects and: to; ehrnlnate a‘few. curves. of short radlus
The: present road was followed for a greater part *of the: distance. -
- However, material changes were ‘made in several sections, "East of
~Ash I‘ork a change was made to eliminate thé grade crossing of the -

Prescott-Phoenix Branch of the Santa Fe railroad. - The rarlroad has
_since located a new line entermg Ash Fork from the west, so this
survey will be abandoned and a new survey made. The change in '
-the locatron of the. railroad will. probablv be to the advantage of the
: hlghway as: the elimination ‘of . the crossing will be less - expensrve on"f

the west of the town than the proposed ehmmat1on on the- east.
. E £ .
At Pan’ Draw, east of Sehgman a change was made - eliminating

< considerable sharp curvature: and :some dlstance . Some heavy rock
~work and fill will benecessary but the new hne is a decrded 1mprove—~
- ment over the old. ~ S : : : i

Near the west end of Federal-Aid" Pro;ect No. 57 a minor change '
"was made ‘that will ehmmate a grade crossmg Wlth the ‘main line of
'the ‘Santa Fe. : & =

Immedlatelv ‘west of Sehgman a line change was made whrch S
: ehmmates two- crossmgs of: the Santa Fe. ' ’

_ Prescott J erome nghway :
Federal Ald PrOJects Nos 19 and 36 Relocated
i Lengths 1 8 Mlle and 44 Miles - :
Survey Made November and December, 1925

A resurvey was made of this- part of the Prescott-Ash Fork Route
Whlle the . present h1ghway was' followed for- a: greater part’ of the
_distance some material changes were made to reduce. sharp curvature.
The present road is to be widened and the roadbed. ‘made” ready . for
. ‘paving.: :The: reconstructlon is now-in progress ‘R E. Alhson "was: m :

»~ charge of the location. - : > »

o

West of Pica, a line change was -made that reduces the- dlstance G
over the pfesent traveled road by a quarter of a mile. - Other’minor =~
' changes were! made.. ; Thls relocatlon was made by Percy Jotes, Jrit'
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L County

s Phoemx Prescott I-Ilghvvay VEh e
‘Length 16 0 Mlles Federal Ald Prolect No. 84.C -
R it ",‘Survey Made May to August 1926 i

o Frequent Washouts of parts of thls route ‘made’ des1rable achange s
( of locatlon The present h1ghway Was bu11t durmg 1923 by Yavapar :

o A satxsfactory hne was obtalned and parts of thlS pro;ect W111 bef
; undertaken as soon-as’: funds are aavﬂable :

Followrng this ‘survey a. locatlon was: made 0 connect: Federal A1d~

e TPI‘OJCCtS Nos: 59-and 76.::This - change: in:location eliminates a ‘grade
: crossmg ‘near the Hot: Springs- ]ct depot;:+The. length :of this, prolect ‘

" is' 1.5 miles. R E. Alllson was. in charge of these surveys e,

YUMA COUNTY o
Wellton Overpass ; ‘, /

" "kﬁ;' _‘Length 8 Mlle Federal Ald Pro;ect No. 55 reopenedV

The' constructlon of 'the new: marn hne of ‘the Southern “Pacific Rail-

road developed ‘an' ob]ectronal grade crossmg cast ‘of  Wellton, ' With

o the ‘elimination of this:crossing in:view:a: relocatlon ‘was ‘made. - Th’is :
: *"Work erl be undertaken when funds are avallable o

s

Phoenix Yuma Hldhway

3 )

Federal Ald PI‘O]eCt No. 82 B and C
5 Length 147 Mlles
Survey Made November, 1923 to J anuary, 1924

Th1s section’ of ‘the Phoenlx-Yuma nghway was' located with the
‘ ob]ect in' view of ‘eliminating -4 long swing in the present ‘road in’ the :
* vicinity: of Dome and to placc the l6cation™ above the hlghuwater ‘mark
of the- Glla Rlve “The drstance over the present road was: ‘reduced
6.7 miles and better location' for ‘an’ overpass over ‘the Southern Paci-
© fic railroad was ‘secured. = The constructron of thls sectlon w111
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and Yuma The work rs now under” contract Gy e

An addltlonal dlstance of 3.0 miles f1om the end of thls pro;ect to— s

i proj ect.

\ 'jflRECONNAISSANCF REPORTS

on Wh1ch no survey has been: made:

Globe Sprmgervrlle

Salt Rlver a reconnmssance was' madc from Showlow to G obe and a" :
summary of. thls report’is: as follows S ES DL S

The dlstance from Showlow to Globe is estrmated as 88 mlles

'I he dlstance from Globe to McNary and Sprlngerwlle is the same

. Showlow, thencc to McNary. and Sprmgeerlle by the present road be—'
- tween Showlow, McNary and Sprrngervrlle b

NS

The hlghest elevatlons crossed are con31derably Jess than -thecorres- :
.pondmrr points on the che~Spr1ngerere Road "and:the, hlgh points -

~ - greater - elevations on: the Rice-Springerville Road. These - factors-

round much’ less than that on the present Rice- Sprmgervrlle Road.

would  connect with .the. I‘ederal Ard System and furnish .a through*ﬁ‘

e

: exxstmg7 routes

better on"the Showlow’ Route ‘than on the Rice- Sprlngervdle Route,, :
it least 20 miles ‘is thlough granite and the remainder of ‘the distance "
, mdxcatlons for* surfacmg materlals are’ more favorable It would be

ehmmate the last section of ummproved lnghway between Phoemx*w

wards Wellton has been located but is. not a part of the: present, i

Reconnalssance reports Were ‘made coverlng the followmg prolects e

“At the request of partles mterested in the asbestos mines along the

~as. by the present R1ce—Spr1ngcrv1lle Road—that is, from Globe to "

(‘rossed are narrow rldges as’ compared with broad flat mesas -at
“would make the work: of . keeping the, ghowlow road: open the year A
Making a connection * betwéen ' Showlow: and - Concho this project

- route from the South Centrai part. of the state to St. Johns -Gallup, :
New Mexrco and thence east It wou d be much shorter - than other

The mater1a1 for: road buxldmg, partrcularlv surfacmg, is: much
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~a material aid in developmg the extensrve asbestos deposit near. or
" through which the line passes and it would be a much ‘more scenic
+ route than the RICC Sprmgervrlle R RS :
‘ A reconn01ssance estimate of the cost of constructmg thls road is
-~ $1,800,000. An estimate made- ‘years ago for the Rice- Sprmgervrlle
Route (che 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- Sprrngervrlle is “estimated to the same standard that L

" the two estimates will be equal S

Unlted States Route 91 (
Utah Nevada State Line nghway

 This route———a part of the Arrowhead Trail—crosses the northwest
“‘corner of the State for a distance of 19.0 miles,

~This road is of but: lrttle interest to local state' traffrc however it
~is a part of the seven per cent System and ultimately must be con-
structed, In' its present condltron——narrow crooked ‘and -rough—it

is as effective an adverse advertrsement for the ‘Arizona Highway

System as can“be imagined. ~All travel on the: Arrowhead rlrarl sees
this part of our hrghway system and ‘no other

The: estimated cost of bringing this route up to Federal Aid Stand~

k'ards is -$300,000.  -A srzable brldge across Beaver Dam Creek is in-

: cluded in this estlmate

U S Route 89 L
Flagstaff Lee’s Ferry-Fredoma

- Nowhere in North Amerrca and in very few. locahtres in the ‘world
~are there any such barriers to road building as the Grand Canyon,
of ‘the Colorado, Practically cutting the State from east to west,
~the canyon offers only two or three crossrngs feasible from a financial
~standpo1nt Two. of: these possrble crossings are in the. . vicinity.- of

this, very involved situation is cleared, these sites - cannot. be con- -
sidered; furthermore, they. are too far west to be’ ‘any- any value to '

L the numerous proposed dam. srtes on the _Colorado River. and untrl‘

et
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the State as a whole, Eliminating these for the reasons stated above,

‘it leaves but one feasible crossmg of the Colorado River for a north

and south highway. This site is located about six ‘miles down 'the
river from Lee’s” Ferry; the canyon is comparatively narrow at this
point and can be crossed by a span of 600 feet. A reconnoissancé

‘Wwas made from Flagstaff to this site of the proposed bridge, thence

to Fredonia via the north end of the. Buckskin Mountains.  The -

v

‘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 constructmg this route is $1212 ,000.

This above does not lnclude the Lee’s I‘erry 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 summer at least, be a ‘considerable item and
it is natural to suppose that it would be as important a route of
travel as' our other main highways. At least alternate routes either
cast or west for a distance of 500 miles will not divert the traffic

from this road as there are none and the prospects are good that

there will be none for many years to come.
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R. A. HorrMAN, Bridge Engineer .

INCE “the" 1nauguratron of the Federal Aid Systeln a needf
il for standardization .of specrflcatrons for design ‘and “con-
/|| struction of l11ghways ‘and hlghway structures. has been felt
by the varrous ‘States and by the bureau of pubhc roads,
in order to arrive at a basis of understandrng for the preparation’
“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,

-have not 'yet been accomphshed to “the: satisfaction of: -all, ‘many
/'recommendatlons of the Committee on'Bridges-have been unoffrcrally :
' adopted and are now in use by the Department> : :

“We have received two sets of’ specrhcatlons on- br1dges the’ frrst '
deallng ‘with the de31gn and  fabrication of structural steel brrdges

‘and  the second a set of general specifications® covering - the desrgn
“and construction ' of concrete ‘and steel’ brldges "Of these two sets,

the former has been - adopted with  some minor revisions, by, theg
bureau of public roads - and publrshed in' the. Department . of - Agri-
’ culture Billetin No.11259, ‘but-has . not been officially adopted .by the

~State,. although ‘many. of the features-of ‘design included ‘are now in

use. .. The other set is still under, consrderatron, both by the State
and the bureau of public roads, and it is believed that some revisions

will be necessary before, adoption by either, ~ Such, specifications of
kcourse must be’ general and will have to be reduced to, more specrfrc

forrn to fit local condmons in each State

At present we: are in: more of a quandary than before the advent

such as distribution’ of -loads, ‘moment ‘factors, ‘etc.  We are. usmgf

‘cooperating: with - the -bureau of public. roads..  Although these aims -

of these new specifications:'as regards to certain’ points of desrgn

- parts ‘of- the two neW sets of. specrfxcatlons for desrgn as: Well as. part ' i
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of the old bureau requirements. This Department is now preparing
©a comprehensrve set of formulas for use in the design of structures
which will give the men working on design’ a ready reference on

points ‘now . covered in three sets of spec1f1cat1ons. -

~Force Employed

It has been necessary to increase the force of the Bridge Depart-
ment by the addition of an Assistant Desxgner and one draftsman,
makmg a total force of flve There are two outstanding reasons for
this increase: one being the new standards of design mentioned above, -
which, combined with the new manufacturers’ ‘standards of steel
bars, v01ds practically all of the present standard plans for bridges
.and culverts; and the other being the advanced standards of locatron k
which_ precludes the use of standard plans, except for, minor struc- -
tures, and requnres more and more spec1al deta1ls

“:For example the' old practrce of using excessive curvature 1n the
road in order to makeé-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 brrdge we now build the bridge to fit the road
‘and ‘stream regardless of  the anOIe “All these things' increase the
" volume of work in the office and even with' the mcreased force ;the

“Department is barely able to. keep, up W1th the- schedule

In addition to des1gn, 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; checkmg constructlon reports for: quantres
on each structure built. : ~

In all 205 desrgns and deta1l plans have béén turned out for specral
structures Estlmatrng two full size sheets of details per structure
would give a total of 410 tracings during this biennium. for~ special
structures, besides ‘many; sheets of layouts for bridges using standard
plans. Construct1on reports for all culverts, dips and brrdges are

contractor is’ checked by thls Department "Each Jtem receives. ‘a
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double check, and errors are mlnrmlzed both in desrgn and computa- '
tion" of quantities. , :

The cost of operatron of the department in: salarres durmg the 30
months’ period covered by this report. his been $24,535.48, '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
strictures: less' than 20-foot clear span and are for those structures
“on Tederal Aid PI'O_]CCtS only ‘ S

Important Structures

Important structures of any consrderable 51ze requlre specral detall—
1ng and are not readily adaptable to standard plans. For structures
in this. class it has ‘been proven repeatedly that standard plans ‘are
not economlcal even though there were. such- plans made avarlablej
for condltrons exrstmg in. What may be termed ma]or structures

\ One of the most 1mportant structures yet constructed by the Hrgh-1 v
.way ‘Department is " the. Glllespre Dam’ Bridge," located Just below
the dam of the same name, “The; frrst estimated cost’ “of this pro;ect

for the brldge alone, was $300 000. On account of the magnrtude;
of this undertakmg a- consulting- engineer -was employed to assist the
bridge engineer in making a thorough- study of the site and an analysrsj
of the proper and most economlcal desrgn. » :

Borings were taken up and. down the river below the dam to select -

the most logical site from the standpoint of depth of foundat1ons and,’
after making 'a: prelrmmary layout, two :holes - weré drilled on- each '
pier location, ‘and ‘samples ‘taken from bed “rock and:‘foundation
- material encountered. . It was found, that most. of the foundatrors
'“could be placed on. sohd bedrock at an’ average dept of about 25

'feet and the rest on a hard frrm calrche at from- 30 to 40 feet whlch o

is not a drffrcult depth for workmg , e ‘*}t

The through camel back truss type of steel brrdge on: concrete
piers and studments was, selected after careful study, and the final
‘layout consisted of - nine spans, frve 200-foot spans. over the main
channel with ' two '160-foot spans ‘on™ each end where: .the sha]loW
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. bedrock ‘made short spans - more economxcal ' The total length of
“the brrdge from end to end of the U abutment is 1 701 feet six mches, "
. -with a roadway- Wldth of 21 feet four inches clear between trusses.
. The deepest  pier is- 43" feet below river bed and* 16 feet- ‘above,. or
a total height of 59 feet over all. “ The final plans called for 1,175 tons
of structural steel,' 4,081 cubic yards of ‘class “A” concrete, 179,740
'pounds of remforcmg stcel and 5,600 cubrc yards of structural exca-

3o ; I @

76-Foot Brtdge on Wmslaw-Holbrook Hzglzway L

Vation. A total of 54- sets of plans were sent out to contractors arid
inquiries received -from-many others  from: California. to New York.
Eleven blds were . recelved the hlgh bid bemg $399 247 41,

Bxds were opened ]anuary 18, 1920, and the contract awarded to
.the. low blddcr, the Lee Moor Const:uctron Company, on ]anuary 21,
1926, for the sum of $292,167, mcludmg all materials, Wthh with
the 10 per cent allowance for “engineering and extras, brmgs the
total to about $320000 Vet D R P e e

i . T N o e

Constructlon Starts |

«

Constructxon ‘was started February 2 1926 and W111 probably bc‘
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the work 'is. showrng falr progress at'the present tlme

Foundatrons are’ provmg ‘even more satlsfactory than  the lesults
of the bormgs would indicate. The caliche in some cases being
practically a solid ‘lime. rock, and there is llttle or no mdlcatrons of ‘
scour “below 20 to 25: feet.\ el : ' "

The department was- fortunate in securmg R. E. Perkms an eng1-4
neer of wide experience and sound judgment, for the re81dency on’
this project, and the State will be assured of one of the finest and
most: up-to- ~date br1dges of .its' kind in the West.  This structure,
when complete should 'be ‘well- advertised, ‘as it is on one of ~the:
main’ arteries: of East and West travel, and replaces a crossmg Whlch‘
1s known from coast to coast for its hazards and treups B

Other steel br1dges whlch should also receive. specral note | are s
The San grmon brrdge near Safford, a 105-foot ‘pony ‘span, . and the
Willow Creek, on the ‘Mormon ‘Flats section of the Apache Trail,
al l60—foot through truss, both of “which' have been completed. during

Lrttle Colorado at Holbrook consisting of four’ pony spans. of 87/3‘ , l
feet ’J\Vlth a- ZO—foot roadway and’ two. 4 /2 foot s1dewalks e

Specml Concrete Brldges

'Three bridges of the ‘concrete plle trestle type have been completed: :
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 condmons were of
such a nature: that no satisfactory materlal could be obtained at a
. reasonable. depth, and the ground water was of such depth that :

used quite extenswely in Eastern States, but these three brrdges are,'
the first to be bullt in thls State sl o r
Grade Separatlons

.. The railroads are cooperatmg with the State to ellmrnate, as- rap—f‘/
1dly as’ possible; the: dangerous crossings in . this: State’ as well as in

f1n1shed in Apr1l or May of 1927. ' Some dclay was experlenced but~ i

this’ perlod Plans_ are also . completed for a steel brldge overthe :

timber piles could not be protected from rot.. This type has been
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other . States.- Many devices have been tried for. safeguarding the:
public at railroad crossings, but none so.far have ‘the absolute positive :

~safety of the complete separatlon of grades. Two types have been

’employed for such scparatlon of grades, the 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 traffrc near Drdke over the
' ‘Phoenlx branch of the Santa I‘e. ' : ‘

Bridge 'on'_j’A pache Trail

"The overpass near Drake is an example of economlcal construc:
tion_ for' this type of" separatlon *It consists of three 34- foot R. C.
_Grrder decks' on. column piers, giving a“clear distance flom top of -
rall of the rallroad to the roadway of 26 feet ‘

Fhe department now has plans completed and - accepted for two
“more crossings similar to the Draké overcrossmg, and has in prepara-
tion plans for two additiona]. oyercrossmgs which, instead of being
" for two tracks like the above, “are for three- track layouts. . Plans
are -also under way for. four -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. Offsetting this. dlfference in elevations is the difficulty
of draining. the underpass, and the more massive construction re-
quired for a railroad structure ‘as against a- hrghway structure.

Other concrete - br1dges worthy of note are shown in 'Iable 1
: accompanyrng this Teport.  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 brldges near Ioseph ‘
Cxty on the Northern Route

State Force Constructlon .

» Fxcellent Work has been done on several State Torce ]obs under» ,
M. Hasler and Mr. Taylor, foremen: Three bridges on the Apache:
Trall-——Wlllow Creek steel truss bridge; Pine Creek twin arch, and
a small timber. bridge on concrete foundatlon, and also the threevspan

R. C. Glrder bridge over the San Tan’ Canal ‘near Sacaton-——werc_

" 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 bull
" at alow unit cost’ for materlal in place s :

Other State Torce work consists of two pile trestle extens1ons one‘
at Wickenburg brrdge 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’ 1nc1uded B
about 400 11nea1 feet of steel rail and wire bank protectlon B o

Spemal Repalr Work

Concrete brldges are usually considered more permanent than steel
‘but" when 1mproperlv ‘constructed ‘from " the standpoint of ‘expansion. .
' provisions, are apt to prove very short lived;, due to. the destructive

“action -of -the extreme temperatures Such “was ‘the case ‘with’ some‘ ~/
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~of our older concrete g1rder bndges, -namely, New. Rrver ‘near: Mari-
nette- and’ Granite Creek near: Whipple- Barracks, Prescott: .

CIn these brldges steel expansmn plates were used wh1ch had become
frozen ‘together Afrom’ corrosion. A’ roller. nest cons1stmg of “four
rollers—three rollers for Granite- Creek-——and a'pin ]omt was desxgned
and fabricated.” Thése were’ placed as units under one ¢nd of each
‘gxrder, 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 new
“shoes. . These spans are now moving'in a. satlsfactoxy manner, and‘ :
5aft, from further destruct1on by temperature stresses

o In. many cases the cracks which had developed in the girders: and
“piers - closed - up “after installation of the shoes. These shoes were
“placed at 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 expendlture 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 ninc- at Granite Creek.  The cost at New
Rlver bemg $500 per. span on a span Worth $4 000 to replacc

On the Tempe brxdge cons1derable work was necessary to make
it safe and prevent further- d1smtegrat1on The ‘bridge  is des1gned
* 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 partlal failure of many members, especially the spans
'ad|acent to ‘the pler on whrch the settlement occurred '

The work of repalrlng thls br1dge was' started in Ianuarv 1925
and consisted of placing’ new expansion plates in the. roadway . slab
and. rebuilding. several columns and - beams by means . of gumte
concrete. oo e e e : o

‘Steel expans1on plates were not prov1ded in the orlglnal construc-
tion and angle irons place at these joints durmg the repairs in 1920
“were a complete failure, leaving large holes in the floor and causing -

‘was-seen - that in order to save the bridge from complete destruction
* by these forces' that these joints would need. 1mmed1ate ‘replacement,
" The oldjoint and part of the concrete: slab was cut out and a joint
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cons1st1ng of-angles and a ‘heavy plate was securely anchored in place
and backfilled with concrete: placed with ‘a cement gun. ~This method
of placrng of concrete’ was used on account of its great strength and
- the bond which could be’ secured between the new and the old

concrete. - Plans were ready for this work in December, 1924, but

owing to ‘the necessity" of closing the brrdge for' the major. portlon
of ‘the work, operatrons were “delayed - untll after ‘the holiday 'season’
and the work was' done in January, 1925, ‘

The brrdge now has a smooth r1d1ng surface and s in a better
condition structurally. than after the' repairs of 11920, but s Stlll 'too
‘.hght for present ‘day traffic condltrons The ultimate solution is a
new bridge to which’ heavy trafflc can be dlverted thus leavmg the
old brrdge for hght cars and local trafflc

Standard Plans

As stated before the present standard plans are v1rtually all “out’
of date on- account of recent changes in loading specifications and’
~ manufacturers’ specification for reinforcing bars. - It would have been'

useless to change’ these’ plans untll these spec1f1cat10ns were satlsfac-
Iorlly completed.: ‘ SR

The - revision “of these standard plans will take many weeks of
Ltedlous work " and ‘the department is- makmg plans for immediate
revision 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 br1dge :

As has been stated before, the value of standard plans has been'
considerably ‘reduced ‘by: ‘advanced type -of ‘location; ‘but nevertheless
their use greatly reduces the labor and time’ requ1red for the prepara-

" “tion of hxghway plans and are also valuable and - necessary to the locat-

ing engineer in selecting the propcr type and size of structure for a
‘part1cular locat1on : '

Along ‘with the revision of old standards will. be several new .ones

~such as double boxes, four-girder spans from. 22 feet to 44 feet, ‘three- -

girder spans from 44 fcet to 60 feet, and a group of standard U-
- abutments, many - of which have been used on speCIal structures in
the past two or three years S g

.-‘g%n\ = -
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Condltlons of Brldges

'Ihe 'Iempe brldge, mentloned above is_“one. of the important'
istructures needmg most serious cons1derat1on in the near future.
The 18 foot roadway is altogcther t00 narrow to accommodate the

’1mposs1ble for a. llght car. to “pass_ the heavy, slow movmg trucks.
The bridge, as has alrcady been stated, is of too light type for the.
heavy traffic. A new bridge, with a roadway of 36 feet to accom-
“modate four traffic lanes and- des1gned for- modern’ traffic: condxtxons,
s needed at:or near!the locatlon of the old br1dge A

Some prel1m1nary Work has already been done at thls 31te 7'
preparatlon for 'such a bridge. . Surveys have been made and" a com-
' plete set of borlngs taken ‘on ‘one location. These borings con31sted
of 22 holes, varying from 20 feet to 75 feet in depth.- Samples werc
- taken from matetials passed through and also from’ bedrock where

“encountéred.. It. was found by these tests that most of’ the founda-
" itions 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 fect to
40 feet below stream bed. It will be, necessary. to make a’ few. more
soundmgs to- accurately determme the ‘most economlcal lOcatlon and
type of structure

Agua Frla Brldge

: ’\nother bridge of | consxderable 1mportance and which is” now in
‘very poor condition “is* the - Agua Trla bridge at Coldwater on the
vBuckeye Road. The orlgmal bridge, a concrete girder type on'column
- piers; was founded on’ pile pedestals.. Two sections of the bridge and
part of the approaches were washed. out during ‘ the ‘floods of 11919
and, 1920, +These, sections. were -replaced by . timber - pile - trestle in -~ ©
1921 and addltlonal length. added at the same time.  The pile trestle =
part is less than six years old -and .is in such a-state of decay that
_any appreciable flood in the channel will take out the major portion
- of the structure, thus tying up, traffxc on. this 1mportant route for a
cons1derable length of t1me :

.%e‘

, Thousands of: dollars have becn expended in repalrs ‘to thxs make—'
;Shlft temporary structure. - This work has had to be done’ piecemeal,
~as Weakness shows up in any part. of the trestle it is necessary to

s
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send a-special”. brxdge crew out to replace the .parts - affected -and
this occurs every few weeks. ' Many of the plles are  partially or’
entirely rotted off at the ground and to repair these to a. satisfactory. .
state- would -require in the nelghborhood -of.. $25,000 - and - then the:
life of - the structure could not’be extended more than: four:or five:
years.. The roadway ‘is ‘narrow and “a‘dangerous railway crossmgj
- exists: at one’ end: of the bridge on the new. Southern  Pacific main
line.” A’ new structure here will cost-about $250, OOO with- additional
- amounts for approaches ‘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, ‘ : :

chkenburg Brldge

The pzoblems of the Hassayampa River. crossing at chkenburg
have been ‘intensified by recent washouts in the earth fill approaches’
to this three-span steel bridge. Extensive protection work will-be
. necessary’and’ possnbly an ‘additional 100- foot span, as will be deter-'
mmed by surveys. -

~oIn the Globe—Mlam1 DlStl‘lCt are several small structures whxch' |
need immediate reconstruction. . One of these,.a timber trestle on the-
~ Roosevelt-Globe; ' one a timber bridge on the Superlor-anml, and ;
~.two-on the Mlaml-Globe hlghway :

On the Northern Route between Holbrook and Wmslow 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
j way; but still fairly good serviceable structures, joined at the ends -
~ by pile trestles which have been added from time to time as required
“to replace washouts in the approaches. The pxles in these trestles
“‘are in a serious state of decay and some provision should ‘be madeu

for 1mmedlate repIacement with . permanent structures.

~ These ystructures me‘ntxoncd‘ are all major structures, the loss of
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any. of which, owmg ‘to the. dlfflculty in fordmg the streams evenin =
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 » St'ite ‘has;;seen: an  ever-
increasing business - prosperlty -along: the imain- arteries: of travel and '
to allow such hazards ‘as temporary and unsafe: structures: to' stand.
~merely from the :lack of :proper and:adequate financial’investment, -
“is” sufficient to drive ‘ these: tourlsts from out State nghways and‘f
,paralyze thlS new’ busmess : Ll ST B
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TABLE I—BRIDGE DEPARTMENT
Spans Over 20 Feet
A—Spec1a1 De81gns
F.A. " -Name of O P A Description Oversil
No. ‘Bridge ' N?mg kOf H‘gW?Y Type, Spans, Etc. . Lengta
19-B Underpass - Prescott-Jerome - E
36-B Underpass ..+ = Prescott-Jerome ST T e Sl
40-Reo Joseph+ City :+«: | Holbrook-Winslow 3-347R.C.: Girder Spans 11080 "
40-2nd’ Reo Tanner " Wash . < " Holbrock-Winslow 2-35%" R."°C. Virder Spans 76-0 .7
o471 40-2nd Red Manilla Wash = = Holbrook-Winslow 23514’ R. C. Girder. Spans e
L 62-B Drake Overhead "¢+ - Prescot-Ash Fork 3-32" R. C. Girder' Spans 50201020 7
AT 6T San ‘Simon 5. Geronimo-Solomonville ' * 105" Pony Truss “109-¢ "
| : 1. 68-B - Springerville "~ - -St. Johns-Springerville 2-30" R. C:-Girder Spans 640
ol T2-A Kirkiand Creek’, ~* . Prescott-Phoénix ' i +4-38"--R:= C."Girder Spans e 1o ) £ | N
LU T2-B Martmez Cr“ek"', i Prescott-Phoenix - (% .32°-R C. erder Spans ) o ,168'-0 ”
a (2-36" " Sy .
s E 74 TUCkCYS Flat* * Wms‘ow—Fleigstzi'f 230" R. C. Girder. Spars Y A R
R 74 Burro” Canyon© . Wmslow«FIagstaff 1-30’-R. C. Girder Spans ERc R, 32'—0 ”
d/ 75 . Contmental No 2 . Tucson-Nogales™ +| 4-30"7R. C:'Girder- Spans. - 1280~ 7
S | 77-Ext. e Sclomonville-Duncan 71-30" 'R.-C. Girder- Spans 320
QI 86-A oo . Tucson-Nogales" 3-30' 'R C. Girder Spans 960"
U, A"72-B SRt Prescott-Phoenix 2-14" R..C. Slab : 3207
.|| ;Non Moffet VVash Douglas-Safford "= "0 U 1228 R C ‘erdher Spans a0
‘Non "Littde  Gila “Canal Chandler-Casa’ Grande.. |~ ~ _ 7| Triple 8'x7°x26" Box " o 2800 7
“Non San Tan R Chandler-Casa Grande fif " (2-29 'R..C: Girder' Spans )y L1040
= . S (1-37"-R.*C." Girder. Spans L) s S
Non > Willow Creek~ ‘Apache: Trall Mormon Flat Sec| 1-160 Steel Trus Spans i 180°-6 7
Non Pine Creek . . Apache Trail-Horse Mesa Sec. 2-48"'R. C. Arch Spans 1320 7
Non “Brush . Corral " Creek Apache Trail-Horse Mesa Sec.” |. 3-19" Timber Deck 580 .7
g Non Amado . - : 7-19 Timber Decks o 1340
Non Ashurst Geronimo-Solomonville 2-1134" Concrete “Rail- Top - 25434
Non Bruners Wash - Pheenix-Yuma

Tnple 10°%5%%" Concrete .Culvert 3347




TABLE l—BRIDGE DEPARTMENT
Spans Over 20 Feet
A—Spemal Demgns

”

91-A

Miami Wash

Miami-Globe -

I;\I? ) ; Nﬁg‘gg:f“ Ngme~ of nghway
‘ o 36°A Reo Government : Draw Prescott-Jerome “1-30" R C. Girder Sapn 32:—0 ::
= |} 64-B Gillespie -Dam "~ Bridge .| Phoenix-Yuma (4-160" Steel - Spans .- ) 1701"-6
=) 2 . Ceme = 3 . (5-200" Steel Spans :)
Z &.|.88-B - Safford-State” Line 420 R. C.:Slab Spans 90-0 "
P .0| 8B Safford-State Line. . 2-34" R..C.: Girder Spans 720
ool -88-B R : Safford-State -Line 2-34" R. C. Girder Spans L1207
'55-Reo Welton-Overhead ; Yuma-Phoenix ST 3-42" R. C. Girder Spans 132°-0 7
o 78-B Holbrook Bridge : Holbrook-St.” Johns -  4-8714" Steel "Truss Spans 3970 7
= 78-B o Holbrook-St. Johns =~ 1-24" R. Ci Girder Span. 260"
S 78-B Helbrook-St.  Johns . 2-30" Steel Girder Spans 640"
= -]l 80-B | Crookton Overhead Ash Fork-Kingman 3-38" R..C. Girder Spans 1200 "
S5 -82-C |- Ligurta Overhead Yuma-Gila Bend . (2-38"._R. C. Girder :Spans . 133-6. "
o - i L " (15517 R. C. Girder Spans B :
Ol 89-B i ‘Ash,Fork Overhead Ash- Fork-Flagstaff ’ (4-36" ‘R.-C. Girder Spans ) i .268-0
R SRR 7 (232" R.C. Girder Spans ) :
<. 1 89-B R T Ash Fork-Flagstaff-. Double 12’x6" R.. C.. Culvert 270
- 64-C - Arlington” Extension - - | - Phoenix-Yuma = 2-90’- Steel Truss: Spans 183"-6
Al oA Miami Wash Miami-Globe 424 R. C. Girder 108'0 ”
3-24 R. C. Girder

"
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TABLE l—BRIDGE DEPARTMENT
Spans Over .20 Feet '
'B—Bridges from Standard Plans

279

F.A. . Name' of Description Overall .

No. : Highway, Type Spans, LEtc[ Length
72-A _ Prescott-Phoenix . 7. {.2-20" Slabs 450" -

72-A Prescott-Phocnix 2~ *{ 3-20" Slabs . 676"

72-B Prescott-Phoenix. ...+ < | 2-14’ Slabs . 330”7

86-A Tucson-Nogales 2-16" Slabs. 370"

E . 86-A Tucson-Nogales . |7 2-16"-Slabs 370"

) 86-A |- Tucson-Nogales ‘ 3-16’" Slabs . 556"

Ej 86-A ;10,1 Tucson-Nogales: t:o: :2-16"-Slabs 37°-0"

= 86-A . Tucson-Nogales - 3-16" Slabs 55'-6"

5 86-A Tucson-Nogales i ]:2-16"Slabs 370"

O 86-A Tucson-Nogales 2-16’ Slabs 37°-0"
Non T. A, Vail-Sonoita " = .:u s 0. 410" Slabs 480"

Non F. A. Vail-Sonoita.. | 3-14’ Slabs 49'-6"

Non. F. A. | Vail-Sonoita"’ ! ":|72-16" -Slabs 370"

Non F. A. Chandler-Casa Grande 141 3-18" Slabs 61'-6”"

82-B Yuma-Gila :Bend ¢ ¢ | 2-20' Slabs 450"

82-B Yuma-Gila Bend . . | 3-16" Slabs 55'-6"

UNDER|| 82-B -~ 1""'Yuma-Gila‘ Bend - -/ -2-12' Slabs 28"-0”
CONSTR,|| 82-B Yuma-Gila Bend -, .. .| 3-16" Slabs 556"
: Il 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 370"

80-B - Ash Fork-Kingman , .- . | 3-16" Slabs 55'-6”

PLANS B “Ash Fork-Kingman "Il 4-16" Slabs 74°-0”

: 89-B ‘ Ash Fork-TFlagstaff . 3-12' Slabs 420"
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TABLE II ——BRIDGE DEPARTMENT‘

Brldges 20 Feet and Less

A—Bullt From Speclal Plans - ‘

Completed :
8_Concrete Slab Brldges :
. 65—Concrete Boxes
, 57——Mlscellaneous Structures

Under Constructron

3—Concrete Slab Bridges
3—Concrete Boxes
f S—Mlscelaneous Structures ,

B——-BUIlt From Standard Plans

Com pl eted

‘ 34—Concrete Slab Brrdges,
s 117-—Concrete Box Culverts
91—Gravel Tords =

‘ :,6——48” C. M. P. Culverst -

Co 0 2—427 C. M. P. Culverts
v 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 Constructlon

4—Concrete Slab Brldges
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. MiLuir, Engirieer of Plans

——

s

gemaziar process  of preparmg “plans for ‘State | and I‘cderal Aid
| Hrghway ‘projects within Arizona has not besn _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 brlef outline
'of work requrred in preparing these plans is grven '

" The locating engineer is required’ to submit to tlns offlce a detaxl
map - of located " line ‘showing all alternate locations and drainage
areas. A profxle with grade line, classification of material, structure
sizes ‘and all other notations’ necessary in the estlmatmg and desxgmng
of the hrghway, together ‘with all f1eld notes :

All field data is checked in the off1ce Ccross sectrons plotted tem-
plets laid and - -roadway quantities frgured “These quantities ‘are ‘bal-
‘anced agalnst the grade line, and grade changes made where ncessary.
_Tracmgs are made of line and profile with grade’ line, andstructures-
shown 'in pencil. These: prellmmary plans are then checked in the
field by the chief location engineer and on Federal Aid work by’
- the Bureau of Public Roads, and returned. w1th its_recommendations,
if ‘any. The plans arc then completed and submitted for final:
“approval. '

Evolutlon 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 de51gn today carries the’ word “Safety”-
in many " details which were: ‘overlooked - ‘or thought unnecessary ‘in
earlier road bu1ld1nq Radii ‘of certical ‘curves as: well as horizontal-
_curves have been lengthened; super-clevation 'increased, the use. of

~
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more and better guard fence and the proper drsplay of srgns all help
toward “Safety.” :

The general rule used for -length .of vert1ca1 curves. is: Length in
stations - equals” %4 algebrarc difference in grades This grves ample
sight distance, and although has no' theoretical reference to varied
speeds, is in actual practlce provmg adequate 1n practxcally all con-
drtrons
’ Super-elevatlon of curves is arrived at by consultmg a chart which
- gives varled super-elevation ' per foot ‘width of roadway for each
degree .or redius of curve. This chart was ‘worked up: from the -
~combination of several accepted theories and a s1mple conclus1on’¢
arrived at by 1ncreasmg the supcr—elevatlon per foot w1dth of ‘road-" -
‘way, by .01 for each degree of, curve up to 7 degree curve, and. thence.
on a varied super until the maxunum of 125 per foot Wldth is reached,
at 28 degree curve. :

Two types of guard fence are used One bemg 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 the outsrde of all curves.
when not in cut and at approaches to all" brldges Wthh are narrowerv
than the total width- of the- hlghway :

Our proflles shovv that - 1752 tracmgs mcludmg cross sectrons, have
been made by this department since July 1, 1924 comprising. 318
miles of standard road work. The ccost of preparing. these plans,
1nc1ud1ng estimate, was $54. 25 per mlle, or. one- -half of 1 per cent.
of the total cost of prOJects involved. V ~

Apprommately 250 miscellaneous maps and tracmgs and 10 000"‘
blue ‘prints also were made, ; ; ;

There are now in the office 15 projects to be completed mvolvmg
115 miles of standard construction.- “‘Plans “on nine of these projects
are more than. 75 per cent complete

Personnel

The personnel of thls department for the Iast two . years hask
averaged. four computers and : two- draftsmen, bes1des 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,‘ B

profiles; notes, ‘tracings-and ‘all ‘data from field and offlce. By -using -
a system of numbers 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 card the date sent out and to whom, or the date
S returned can readlly be found ~This ‘index. system wrll adequate]yz ,

take. care of all future growth of the department
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the probable cost.
" The Highway Departments aim is twofo d;'to determme -
‘ 'such’ probable . cost,~and to prepare a brief but: complete
recapitulation of the drstrrbutron of all ‘items.and phases of the work.

The departments estimates - are used for various purposes The
most important being, (a) for comparison with bids réceived; (b)- for
record; (c) for the setting up of ‘Federal Ard funds- by the  Bureau
of Pubhc 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 indi-
~vidual) will not willingly pay one-penny more for “that work. A
~glance at the graph accompanying this report will show that the
Highway Department has-saved - the State approx1mated1y $28,000,
partly by the use of these estimates as a “measuring stlck

(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 p1ece of work, can be other than
a valuable record. s '

(c¢) For setting up Federal ‘Aid funds: The estimates are for-
warded, in-advance of the opening of bids, to the local office of thé
~bureau of public roads and thence to San Franc1sco and’ Washmgton
~In Washington an agreement is-prepared, based on these estimates

N

‘/ NE-reason for the preparatlon of an estimate is to ascertain. .-~
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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 obtamed from two
‘mam sources—f:eld and offlce

The field data, conmstmg of the cla551f1cat10n of excavatxon locus
:,thIl of nature’s construction materlals shipping. pomts, etc., are sent
to the Phoenix: office by locators and are sometimes supplemented
by an. mspectron of the site of the proposed work.

‘The offxce data, consisting of the present market - price ‘and gen
eral trend of man—made construction materials, together with the
availability of laborers, etc,, are taken from our own files, supple--
mented’ by occasxonal requests of the. Purchasmg Department for
quotamons on cement.’ . SR P S

Preparatlon Slmphhed

The preparatlon of the detalled prellmmary estimates has beur
greatly sxmphfled by the use of prepared tables of quantities, printed
forms used in preparing data for the recapitulation sheet and a change
. in the handlmg of the: data on the recapitulation sheet itself.

'Ihe recapitulation ‘sheet is a brlef of the, whole: JOb and shows
‘among other thlngs

(a) The locatlon ‘of all structures by sta,tions‘; (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 |
‘ ‘gravel required; (f) the M. B. M. of lumber’ requ1red for forms;

(g) where the-items in (e) and (f) are to be procured and the lcngth
“of haul to their destmatlon in the structures,

The«ltems;for,all structures, from the smallest "pipe “culvert or
piece of guard fence 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 surfacing
chart which is in reahty a mlnlature roadway

The chart shows: (a) The locatlon of all tested and approved
surfacing pits, with the probable amount of material  available in
“each; (b) the portions of the road to- be surfaccd (c) the location
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of all brldges either in use now or to be constructed (d), the centers“

~of surfacing, with_the length of haul for each portion.

The recapltulatron sheet is a- complete record of the distribution

of " the various 1tems and is constantly referred to in checkmg the

constructron reports

Estlmates Prepared

, Smce July, 1924 estimates have been prepared for 33 Federal
Aid projects, involving. $3,800, 000 for the construction. of 185 miles
of gravel surfaced hlghways, 36 miles of graded and dramed roads;

- of gravity of haul; (e) a cross-section of the roadway, showing width =
and ' depth of - surfacmg, (f) a tabulation . of ‘the requ1red arnount 3

17.7 miles of asphaltic concrete pavement; 16.3 miles of cement con--

crete pavement; two underpasscs, four overpasses and seven larﬂc e

span special bridges.

There have-also . been prepared estrmates on - six non-Federal A1d :

_ projects involving $18O 000 for the constuction of 24 miles of gravel

surfaced highways; 36 miles - of- graded and drained ; roads; three
m11es of cement’ concrete pavement one mile of asphaltlc pavement
and 10 miles of ﬂush coating, ‘ :

Total amount of estimates prepared I‘ederal A1d and non- Federal

Aid, $3,980,000.

-

The - percentage of accuracy based upon the lowest b1ds is 15 per '

. cent. In other words, the State estimates on TederaL Aid ‘work have
\,averaged 15 :per cent hrgher than the lowest b1d recelved

Prlces Pald

The: average prlces paid for the various items for the period - from

July, 1924, to December 1926

Excavatlon » Excavatrown‘ ~Gravel Surfacing  Cement Concrete

Roadway - - Borrow . Surfacing " -+ .- Overhaul -~ - Payement
(Unclassified) -~ (Unclassified) ‘ : . Per. Sq. Yd.
Per Cu. Yd. PerCu.Yd® = PerCu.Yd.. . PerC.Y.Mi, = 6" Thick

$71 %18 T g6t s 40 165
' e TR ' " *Exclusive of
cement. . -
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Asphaltjc © o Asphaltic -7 “A”. Concrete “B” Concrete
i+ Concrete ti:: i Concrete < “Exclusive of
;i Pavement - v Pavement ., -~ Cement
Per Sq.°Yd. " “Per 8q. Yd." L

6" Thick /v 37 Thick {1 Per Cu.Yd." '~ Per Cu/Yd: ' Per Ci: Ydi
$220 o »'*"‘.‘?"51.‘15”“(: *519;50' CUUUgITAs T 1709 T

“C” Concrete -
“ Exclusive: of “Exclusive’ of :
~ Cement | Cement: .
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' TESTING LABORATORY |

By J. W. Powsas', iTeStinngng\ihe‘er o

HE lncreasing‘ demand for better “and better ‘materials- and
results in_the constructlon of roadways . and . their.: appur-
tenances, has lead to the estabhshment of testing labora:
“tories. throughout the. country to. ple the. ¢ wbeatafrom‘the
chaff” 1n construction’ materrals,i N I Sl £

Wrth the law passed by Congress grantlng Federal Aid” for hrrrh—,‘
way development to the several - States of the Umon, it was’'made
mandatory ‘that - each ‘State ‘maintain, ‘a laboratory or desrgnate _:‘1
commercial laboratory to do the work. . Arizona, being ‘in rather an
isolated "position’ with “regard to * the location ‘ of ‘commiercial testmg
laboratorres, chose 't6'set ‘up its own. - In addition’ to this reason, .
‘there aré several others Wh1ch should be mentioned, such as: .

1. Hrgh frerght and express rates
‘“72 Commercral laboratory fees
3. 'lrme element TP AT B ‘, 8 ;

‘4. Lack of perscnal responsrbrhty and supervrsron .
- Of 'these  probably 'the: most ! important-is’ the ‘time: element. The =
' Qtate ‘does - not :allow: the :'usé  of :materials’ untrl after completron of
tests—except in: case :of cement——-and 's0" it 'is::necessary-’ that: some
- tests 'be. rushed ~This~ could ‘not-be _done i in-commercial laboratories -
where “each test! Would have .to wait -its - turn, - 'Such- delay means
o expense and inconvenience m the case of both contractor ‘and State.

I‘ estln;.f, Equlpment Purchased

_ Because of thc above known cond1t1ons and for the several reasons
the State purchased testmg equ1pmcnt for its own testrng laboratory
Wlth thls equrpment the laboratory 1s now 1n a posrtron to, .give
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complete physxcal tests. on sand, gravel crushed rock asphalt cement
steel, surfacrng gasolme kerosene and lubrlcatmg 01ls

To get a comparatlve ratlng on the laborator1es throughout the
United States which -test for Federal Aid work, E. F. Kelley, chief
- of the division .of - tests, U.:S, Bureau of. Pubhc Roads; has inaugu-
- rated: cooperat1ve tests. This laboratory has participated  in tests;
for such' comparative ratmg, on: asphalt steel and crushed rock w1th
, excellent results

~The work' of conductmg these tests'is vested in a testmg engmeer
~and’ three" assistants. " The ‘actual “work of performmg ‘the testsis
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 selectlon of better and. better materials:

' The.result-has been that spec1f1cat1ons governing road building mate-

rlals have been or are being raised.: At the last. meeting of the
'Amerrcan Society for, Testing. Materials the requirements for cement
were rarsed hence better concrete is .to be expected. ..

Cost of Tests

Based on a-price for each test, agreed to by the Bureau or Pubhc
Roads; the cost of testing all construction material per project ranges
from'O’Z per cent to 1.5 per cent of the total amount expended  for
the bu1ldmg of the pI‘O]eCt :

ae

. The smaller. percentage represents the proport1on of the total cost
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
cement, need. only be submitted to check ‘predetermined: grading and
quahty “The larger percentage may be expected to apply on asphaltic -
concrete projects. On such a' project it is necessary to check the

" mix for asphaltic .content:‘and, .grading . every . day * On these: two

factors, plus the compactron of the finished' pavement, depends its

.. life "and stabrllty Tt is also necessary to take a sample from the

compacted pavement to check asphaltrc content, gradlng and’ spec1f1c
‘ grav1ty——an 1ndex to compactlon and stabrlrty
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- | AldS All Departments

Not -only. does the laboratory make all routine’ tests, but it strives
to be of service to all departments. To the district. englneers -who
have ‘charge of maintenance,; the laboratory serves in giving analysis
on surfacing materials. ~ From such analysis they then may know

 similar materials found in other places under almost identical
conditions should then give the results that were observed on that
,materlal which has been actually tried out. ‘

thle 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 Testlng Materials, such investigations -as they make are taken
cogmzance of.”

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

Amo‘unt' of Work
‘The amount of work that is LOIldlICt(‘d by the laboratory might
well ‘be shown by some figures.

In the period {rom ]uly, 1924, to Deccmber 1926, there have been
submitted ‘to the laboratory approx1mately 4650 samples, as follows:

2177 Cemcnt concxete test spemmens‘.
528 Sand samp]es
438 Rock samples.
- 402 Surfacing s’amples‘.
351 Cement samples. k
218 Ste‘elv reinforcing bars.
137 -Asphalt mixture semples
129 Sand, silt and gravel samp]cs (for screen analv31s only)

92 Corrugated met/l pipe samples
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 STATISTICAL DEPARTMENT
- I-I CHATCHER, Statisﬁcidn

1 ovmp—

is practxcally the same as that outlmed in the s1xth blenmal
report of the State 'Engineer. But due to'the many requests -
- for information ‘of such varied character which have been received
: dally, we have gone into details in compiling our-charts ‘and records
jm order to be able to furnlsh thls dcs1red 1nformatlon

In the past year we have Worked out a card system ina Kardex
file :that shows in detail the construction projects, and partlcularly
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-
, exal Aid received, contractor, bondsman, sub- c,ontractor _percentage
“work - completed, amount paid contractor, date started, date com-.
pleted and other useful information.: Begmnmg ‘with” Federal =~ Aid
Project No. 1; we have brought this file up to date, including Project

~No: 91. Although 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’ compiled. from the weekly
‘construction reports submitted ‘by the Resident Engineer, and nges
“us 1nformat10n that we do not have in" the Kardex f11e

ey ;_Federal- Aid,h :
~As since its origin this department’s most important work is that
concerning‘the TFederal Aid." A record ‘of appropriation by fiscil
_years” is made showingeach 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 on the money we receive as Federal
Aid, so. it is- very important that the routine by which .this money ,
‘is to be recéived be* done - expedlcntly and’ correctly Vouchers
five copies, showing all quantities_and prices-in’ detail of construction
with the pro rata share of the Government ‘are submitted ‘montiiy
to the local office of’ the 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 vouchers
~are ‘submitted ' to ‘receive payment. O other pages we have com—z
prled the status “of the Tederal Ald prOJects and funds RNy it

Bes1des the aforementloned other dutres of thrs department wrll"
be brreﬂy outhned Slnce beglnmng the publication of the “Arizona
nghways in Aprﬂ 1925 ithis department, has written monthly for,

the pubhcatrons the condltron of: all roads on the Arizona . Highway:

kSystem by Routes. Also the progress and condltrons of the roads
under constructron in each of’ the f1ve drstrlcts ‘

A monthly personnel report is. made of the Hrghway Departmentx
fand Contractors I‘orces rworking . on. hrghway contracts.

A Gas Tix and Motor Vehrcle Tees Chart is comprled each month
showrng ‘the’ totaI amounts and' the" percentage available to - each
county, ‘also the amounts avallable for constructlon and mamtenance
: from these taxes EESEN ' :

A Trafflc Census is, taken monthly by the maintenance forernan"«
: over the entire system,, and . from  this census, charts. and records: are
complled which show by projects and routes, number of cars, number -
oftrucks, native or foreign, and the ‘percentage. of increase or decrease
over, these projects -or; routes. (Traffic chart is shown on . another.
~'page.) sl 0 R e o

Since the’ 1ntroduct10n of the “A; F. E.” (authorrty for expediture) -
~ by the Chief Engineer, this’ department Workrng under "and. In- con-

Junctlon with the. Chlef Engineer, , comp{rles the budget and . makes
and submrts the request for “A. F. E.”. :

VA complete and authentlc record is kept of all 'roads  of the State '
‘Highway " System "This" chart' shows the status*inmiles ' of 'the seven
per cent" system’‘and" gtate system ‘by" countres, projects, ‘types and’
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when | constructed' A status of the State and seven per cent system
will be found elsewhere in thls report ‘ ‘ ’

As'. requests for unusual mformatxon are recerved by the offrce
we have tried! td change or: add to our records to' take care "of - those :
Certaln phases but: neverthe less we recelve many requests for 1nfor—
mation  which, require “considerable time.  But 90 per cent of the
mformatlon requested by ' States, ‘automobile " clubs, magazines - vand
1nd1v1duals regardlnt7 the Arvona Hrghway sttem is now . available
with 11tt1e trouble e
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=Rl HI: rmht—of -way department has ]urtsdrctlon -over, all affarrs
| % pertalmnq to. the right-of-way of the State hrghways and
' ~works in_ conjunction’ with, the engrneerlng department It:
, Los also the duty of .this ‘department to, acquire for the. State,
. rlghts or. tltles to land to be used as_a source of sand, gravel, and
_other surfacmg mater1als, as’ well as. sites for. camps of. the hlghway
,:caretakers : : TNt e LT
' ‘Rights-of- Way for hlghways to" be constructed by or. under authorlty' 1
of the Arizona Highway Department are secured. either by appropria-
tion of public. domain,. declaration of the- Boards of Supervisors, con-
“demnation; dedlcatlon, grants of easement, and. other mstrumcnte
of conveyance ; S : i

.;.Eg =

~The statutes make . no, spec1f1c provmons for the acqu1s1t10n of
»rrghts -of-way :for :the: State acting -through. the ;Arizona: Highway ~
/7 “Department ;or theState Engineer “As-a cOnsequence, in :procuring
© rights-ofsway, the Stateis obliged to purchase. it direct from the
’f”owners, ‘accept donations of land, or . have’it. transfered  from the "
;gvarrous countres, Whenever the. State takes over.a ‘county road.

. The estabhshmg of pubhc hlghways in thls State is a function Ca
'~ peculiar to the counties acting: through': their. Boards of Supervisors, ’
under . the provmons of ‘paragraph 5057 of the Revised Statutes:of
1913; whrch invests. the Boards of Superv1sors with power ‘and: Jurls— o
, 'dlctron to sit'as-a: spec1a1 tribunal to'condemn’and appropriate private .
tand pubhc property for. hlghway purposes., - Until.a highway has been

duly - establishedin: the" manner ‘prescribed by -this. statute, it doe%
not have .the status: of a Iegal hlghway TTTART PN

Serlous Problems Arlse e e ]

E The legal rlght, the requisite funds, the necessary equipment: for
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Vthe comtructron of ‘a road are of but 11ttlc use and avall to the gtate
until it has the" necessary land, or rlght-of—way, upon Whrch to build -
the hrghway “Owing to’ the 1nadequate ‘provisions of ‘the’ Jlaw ‘and -
the failure to prescrrbe the manner ‘in which the State is . to obtam :
its rrghts—of—way, this - departmient” is confronted with the serious:
problem of. securlng the requxred land the best Way it can, and often
‘meéts with many perplexing problems Whlch are. obstacles to timely
;and efficient road ‘construction. g t
In: splte of these-very serlous handlcaps, th1s department Wlth
;"the cooperation of - the various ' county - officials, " has secured “the
‘Tights-of-way for all highways constructed by the State during . the
- last. two - years, "as well as ‘settling- many claims- and’ controversies
‘ :regardmg rrghts-of—way for ‘roads prev1ously constructed, The secur-
‘ing of rights-of-way ‘for the construction of new highways is only a

- very small part of the duties of the rrght-of Way ‘agent, Protectrno

‘the: hlghways against encroachments by ‘service  stations -and - other
small “business - adventurers “is becommg a ‘task of ‘enormous size.
However,no- signs, advertlsmg matter,; obstructions, or ‘any business
. -ofva commercial nature is permrtted on the rlght of-way of: the Stater
- Highway System. .~ LRy o oo

+In- all: business ' transactions. this: department is governed bV ‘the
,prmcrples of  equity "and justice, = It does not ask for more ‘acreage
‘than -is~ actually requrred for the ‘construction of ‘the’ proposed road
“and where property. is taken or damaged the owner, in’ all cases,

adequately compensated . T

Rrght of Way Maps

. In order to serve the publrc best and to keep an accurate record

~this department has made up detailed rrght-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 pertam to rrght-of-way matters are filed.

Durrng the period of time covered by this report, the rlght-of-wav e

‘department has " entered .into and executed eleven agreements - Wlth‘
railroad companies relatrve to ‘grade crossings and rlght—of—way en-
- “croachments, : o 2 SRR :
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‘ rIhe table given below w1ll show the amount of right-of-way which

~ the State controls i in each county, together with the number of ‘acres

obtamed during the last two" years and the mstruments of convey

ance secured S S
S I L A o ¢ New Gravel Pits ‘and Niimber ‘of
Len, Countyssl Ri ]ftresf% Right-of-Way" . Camp:Sites, . Documents .
N Rt O 1g(-0 “WaY Acres Acquited©  Acres " . Taken:

757167 - 137025 - - T 80 . .
3,075.69” ©1,419.337 fee 400 -
974.50 ‘15340 - -380
L L7092 40
L0944 T T g0 e
Greenlee 428,}) L 111.50 40
‘Maricopa 2,944.62 18280 - . 330

T ?Mohave

f:Santa Cruz! i, 66520070 . 5
Yavajai :
~wYuma 23449 580

JTOTAL........... et 22,619917 7 715,802.29 2,370 189




;100
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' CONSTRUCTION

#1HE | construction for the past biennial has. been gradually =
| dropping: in* volume, due to thé .gradual ‘decline 'in finances’ .
for. State Highways. In previous years;. the counties through: -
-+ their bond funds-contributed very heavily toState nghwayl; ‘

constructlon and ‘practically ‘all of the Federal Aid that was' matched
came from that source. While the State Highway revenues. have. been’
: gradually increasing, they have not increased as rapidly as the bond

funds of the countles have been" exhausted Durmg the past two‘
‘years there has: been’ very little ‘money avallable from the counties, and:

therefore the State construction and maintenance has been carrled on
‘almost entlrely from State revenues, plus What Federal Ald those
- funds could earn. :

The cost of constructlon of main State nghways is gradually in-
‘,creasmg per mile-due to increased standards which involve mcreased
width, lighter curvature, both hor17ontal and Vertlcal and many safe-
Lty features. : : :

Traffic is not only 1ncreasmg in volume but in weight and speed
makmg this. requ1rement in, hlghway ‘construction a vital necess1ty

~ which will also be noted that the construction has been generally dIS—
‘ ’trlbuted throughout the State. : ‘ :

It has been the alm of the Department to construct the most neces- -
sary sections of the highways as money was available so as to get a

ment receievs many requests ' for addltlonal highways-both from the
Boards -of Supervxsors of the various countles and from the general -
public. ~

Many of these addltlonal routes are very des1rable 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-

~The- State, however, in the past two.years has made: progress in its = B
construction, as shown by the tabulations included herewith, and from "

connected system of highways as early as practicable. The Depart-+
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“cter and many are mtercounty, and whlch would opcn and. develop
- great resources of the State, which naturally would result in greater
valuations. in the State, and more; populatlon through’ greater acces-
51b111ty Such- constructlon from the standpomt of the’ hlghways would
»‘also materlally mcrease the earnmgs of the' hlghways ,

Whl]c these are desnable, they are certamly not adv1sab1e to.be i in-
‘ cluded in the Highway System unless ‘at the time they: are authorlzed* e
to be 1ncluded in the State System sufficient flnances are also pr0v1d—
‘ed for their construction. = If -this.is not done, the- additional mlleagc
- so added would only: detract from the. avallable funds from maln State»
knghway System as it is now laid out. o

A rev1ew of the constructlon as glven hercm shows the comprehen*
: rswe constructlon program over the past, two years :




| o R SRR S ‘ : Constructed s
[ R 2. F.A.No. - Length - %" Character . : Date I Date .~ Since 7-1-24 -
}‘ Project ™ . s I Miles of " Work Contractor’ ™" » " Started Completed " @ . %, . Miles
‘ APACHE COUNTY . .- o T = o :
‘ Concho-St.“Johns....... : 9.65 . G.-D. Surf.i- 07T Udall & Udall: T 73-5.25 10-31-25 - - 100 - 9.65
St i Johns- Spﬂngervdle 8.83 - G.-D. Surf. + -7 ¢ Udall-Tanner- Turley»Hamblm 110 10-1-25 - 7-27-26 ‘100 - 8.83
: COCHISE COUNT S B - . i L ‘ Lt A IRt
. Bemon—Doug[as - 6.19 G.-D.. Asp.. Pav. .-~ Phoenix. Tempe Stone Co 7-13-26 1-16-26
: . Benson-Douglas - 2212 G.-D. Surf. - .~ Rogers ~ Bros. . . 5-11-25 9-11-25
* Bisbee-Tombstone. 10.00 . Flush Coat 7. -7 ¢ Phoenix-Tempe ~ Stone Company 7-30.25 1-12-26
" Douglas-Rodeo , . - 2.60 % Re.. Susf. .- o - State Forces 8-15-26 11-30-
. - *Douglas-Safford - ... 50.00 G. & Doooon T L State” Forces . ; T 10-15-22 2 814
- COCONINO COUNTY . - - L B ' R
-7 Winslow-Flagstaff - . <2035 00 G)&TD. B State Forces o <. 8-20 24 - 6-20-
i Winslow-Flagstaff © Leneiis Surfacing Lt . Tanner-Turley S 72825 8-19- .
- Winslow-Flagstaff 12.20 G. &.D.. Whiting - Bros.-Tanner-Turley -8-10-26 :: il .
_GILA COUNTY - : » : T :
- - -Globe * Streets” . 97 Concrete Pavmg % .Phoenix-Tempe Stone  Co. - 2-9-26
. 3 - Globe-Roorevelt * - 2430 Betterment S State Forces. i C7-1224 .
GRAHAM . COUNTY. " . Ll K ’ ; :
. Geronimo-Solomonville w637 ©7.46. “G.D. Asp. Pav. RS Ot { Pato Bltuuthlc Company ¢ 6-13-23
*" Geronimo-Solomonville 67 .. 706 G.-D." Conc. Pav. _El Paso " Bitulithic Company o 2-7-24
:Solomonville-Duncan = 77 14.63 - G.-D.” Sarf, . ‘State Forces. - = 5-13-24 -
- Solomonville Duncan 88A 7.87 . G.-D." Surf.” o "Geo.. ' W. O~ - , 3 SR 14 26 ~
GREENLEE COUNTY. @ S D ey T PR Ty L o g
- . " Solomonville-Duncan 888 .. 11.68 Grad. Surf.. 3 ¢ . State Forces - ; 6—25—26
Solomonville:Duncan 88B Eliell Structures® i -Borderland Construcuon Company 8-17-26 ..
.Mule Creek - ... B VAN Bettermem T State Forces - 11-15-25
MARICOPA - COUN g e L : :
y Hassayampa-Gillespie . Dam...64B-A7 <. 1:32 - G-D Surf A e Schmxdt & Hltd’xcock - :10-6-26
i Hassayampa-GlllespJL Dam. ..64B-B 32 Bridge* T+ 7 lee “Moor " Cont. Company v 2-15-26
7. Phoenix-Yuma. - 69 0. 21.82 G:-D. . *Surf: B State Forces T 12-1-23
* " Phoenix-Buckeye o ?,'Zl : G.-D. Cone. Pav. <. Pacific Construcuon Co.. " " 5-17-24
+ Phoenix-Wickenburg Y 7.01 Surfacmg ‘='Al A, Ray ¢ 16-9-24
-+ Phoenix-Wickenburg . 84 .. 14.60° G.-D. - Surf.: - - . State Forces : X D 4-1-24
~*Phoenix-Wickenburg 84 el Structure et s D ROHD Martin s :  4-19-26 : e
- Chandler-Casa Grande Non =+ - 530 =" G.-D.~Suarf -.: it State . Forces™ . .« ' 0 o 3-1-25 i 117225 100 5.30
- Apache - Trail .0 Non 'G.-D.. Surf. Lo - -State Forces : 2-20-25 . e 87 . 1.66
Mormon 'Flat Bridges Non Bridges State  Forces 11-15-24 2.28-25 100 e
Gillespie Dam Bridge ...Non Test  Drilling . Cannon & Cannon L 3625 4-4-25 100 1000 Ft.
“ Tempe  :Bridge

- Test - Drilling . Cannon & Cannon 9-19-26 10-30-26 . - 100 86l Ft.
- MOHAVE COLNTY——NO Constructlon s : : - k ; e : c .




’-'7 T CONSTRUCTION BY CONTRACTS AND ST ATE FORCES
July lst 1924 to December 11h 1926 B

EEREE R - o IR - e v : Constructed ok
: F.A. No. Length Character . [ Date Date Smce 7-1-24 .
Project - Miles of Work «.: 7 Contractor i+~ - Started - ¢ Completed - % : Mlles :
NAVAJO COUNTY . o ) g ) . R e
Winslow-Coconino Co. Line 22 2.72 .G. & D. - -+ Tanner &= Turley: " 7-28-24 700 9-18-24r 01007
* Winslow-Coconino Co Lme 2277 T L, * Surfacing . Rogers & Larson 210-24-24 00 o 1-13225+ AR
' Holbrook-Winsolw L 40 1st Reo' .45 & Surf. * “Tanner & Turley: 27 9-20-24 s -4-28-25 E E
: < Holbrook-Winsolw - _5..2...22..40 Ist Reo: ... Bridge . E L::C..Lashmet .. - 1910-4-24 G100 4-18-250 o e
.- Holbrook- \Vmslow : A7 Bridges and " App. G. .W. McMillan™: - -'5-12.26 < 11-6-26 =100
< PII\{A COUNT ’ : R ’ - ; § I T
L " Tucson—NogaIes I 75 61 Bridges ‘and Apprs. + Shumway -and L. C.. Lashmet 11-27-23
Tucson-Nogales 86A 13.66 G.-D. Susf. -; Downer’ & Fredell v .7 - T 5-26-25
> Vajl-Sonoita ] 23.60 G. D. .Surf. . State Forces -+ - 10-15-25
: PI‘\AL COUNTY : st
Chandler-Casa Grande "0 Non 27.00 G. D. Surf.: “ State Forces . 5-5-24
. ;SA\TA CRUZ  COUNTY T : ‘ e s
: Nogales-Patagonia ~-Non 21.00 Betterment State . Forces . 8-1-24 H
* Amado - Bridge - Non . .l Bridge - i Lown & ‘Wood 5+ 10-12-24
"Vail-Sonoita " _.... ..Non . "~ 410 ““Betterment T State Forces 5 2-5-26
YAVAPAI COUNTY o L e - e
 Prescott-Jerome ... -..I19B ! .27 Underpass - -, ; Lee Moor Cont Co 7-31-25 2 B .
- Prescott-Jerome ~.19B Reo 1.90 Reconstruction . - “Henry Galbraith 9-8-26 - 94 R
i - *Prescott-Jerome 36A Reo - 4.19 Reéconstruction . Henry -~ Galbraith" 9-11-26 . 5 S 8
¢ Prescott-Jerome . -. 36B 03 “Underpass: - " . Coleman & Day 11-4-24 3 5l £
.-~ Prescott~-Ash  Fork 62B L 230 " Overpass :» Henry - Galbraith- 202-41-26 10-31-26 -~ 100.7: -2.30
Prescott-Phoenix ... T2A 18.84 . G.-D.: Surf: Phoenix-Tempe - Stone CO. 5-20-24 6-17-25 *.7:+- 82 1545
S > 7 Prescott-Phoenix 72B 9.04 U G-DL Surfl . Schmidt" & Hitchcock 7 7 0512257 2 e T4-10-26 -5 T 100 9.04
: - - .Prescott-Jerome .. Non 14.00 Re-Surf. State Forces 6-1-25-: 12-20-25"2; 00100 = - X
“Prescott-Phoenix CATZA T i Brldge o T ’\l Caldwell 3-22-26 7 6-26-26 =100
YUMA COUNTY = : ~ : R B ﬂ
* Yuma-Phoenix 55-2 6.89 G -D." Surf. . State Forcea R 4-15-24 ©1.7°29-24 15
¥ Yuma-Phoenix 82A 4.00 "G.-D. Asp. Pav. White & Miller: 10-4-26 : 12—10-26 : 100
= Yuma-Phoenix 82B 14.09 G.-D. Surf.- - 7*'Ken - Hodgman - ;; 4-16-26 EEI 46T
Yuma - Streets - 97 G.-D. Asp. Pav, - White ' & Miller. - 1-8-25 - 2-6-25 0100




' SUMMARY OF CONSTRUCTION -

: “Asphalt " Concrete =~ Gravel o Graded -7 Surfacing - Flush -~ Better-7 "~ Test - - -Underpass § : :
el ot U Paving ° “Paving ... - Surface’ . & Drained o - Only -:-. - Coat v . ment. > - Drilling - Overpzss' Bridges
* County o Miles+7 "= Miles Miles” -0 Miles? . Miles - Miles -7 Miles 7 Feet™ .o " "No...o i Feet

*Apache -1848 < 6%
7" Cochise ... T 242 00 L6
- Coconino - Y Ll 296
o Gila o N L S
.. Graham": .
Greenlee. ...
- Maricopa - ..
~Mohave ",
Navajo~ ..
Pima ..
“Pinal’ ...
 Santa“Cruz -
~Yavapai . ..
> Yuma®

s
196
oA -
266
655

C013
537
85

 Totals ..il.0228 16220 16273 2683 7.0 1000 9104 1861 3 .- 3395

S

S * *Betterment -and Reanstxjﬁctioh done by thé\'l\«iaiinténancc;foréés which were . increased for: this purpose.




~into. Jerome, although built largely with: Tederal _Aid under the old

: hmlts of Tlagstaff. “This . entire length- has  for - years ‘been known
" as the National Old Trails Highway, but under the recent ‘national

as Unlted States Route No 66.

2106 T e e T Sy Hicaway - DEPARTMENT e

. DISTRICTNO.1 = -

- W R HurcHiNs, Dz's'tr\z'cvt ‘ E‘ngineer' .

ijstricr No. 1 was: divided in October, 1925, creating District
,No ) and eavxng Dlstrlct No. 1 suff1c1ently small for eco--
nomical supervision by one District Englneer

\ DlStI‘lCt No. 1 starts at the north “city hmxts 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’ portlon run--
" ning from:Prescott to Ash Fork is on U. S. Route No, 89 and is also
~on the Federal Aid or Seven Per Cent System That’ portlon running

* “provisions extendlng Federal Aid to the States, "Has been. .taken: from
the Federal Axd System and is now known as State’ Routc No. 79..

: The balance of District No. 1-is a]I on the. I‘ederal Aid or'Seven .
. Per  Cent Svstem,‘extendmg from Topock on ' the Colorado River ’
",through Kingman, Selxgrnan Ash Fork, Williams to the western city

: ‘rulmvs regarding the Federal numbering of hlghways is ‘now known "

DlStI‘lct Offlce

Al work in- the dlStrlCt is. in charoe “of the. District “Engineer for
- that dlstrlct -and the district. is d1v1ded into five subd1v1310ns

(1) The Dlstrxct Tran31tman who acts durmg the - absence of the_’
: DlStrlCt anmeer and Who is 1n charge of all’ office: work. :

. (2) The Shop Toreman Who is in charne of thc shops and yard’
“for the district. employing the necessary mechanics, blacksm1th% and
Iaborers, as Well as mght watchman who: sleeps upon the premlseq

(3) The Re51dent Enmneers Who have actlve chmge of “any. con=
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struction, whether it be contract. or State  force work, employing the. -
‘necessary transrtman ,rodmen, chainmen and inspectors.

“(4) ‘The Construction Foremen, all in actrve chargc of all construct
tion' work ‘being ' done by State forces or " day labor,’ employing the.
. necessary -sub-foremen, cashxers, trmekeepcrs, mcchanlcs ‘teamsters,
laborers, etc. : 2 SR

. (5) 'Ihe Caretakers who are in active charge of ‘each mamtenanc‘e
sectlon employmvr the necessary truck drlvers, Iaborers, etc. -

The orgamzatron as outlined shows the orgamzatron of the district.
‘and is used for the most economical supervision and constructlon '

) All documents and correspondence must pass through the District.
~ Transitman, for it is he ‘who is responsrble for - the material aod:
supphes that are sent out to the various ~camps in the district.’

Shops and YardS\

The shops and yards are located at Ash Fork upon propertv ]eased}
; 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 and yard operation. ' :

lhe shop cons1sts of a series of sheds open in front with practically
no machinery to work with. - It is in a bad state of repair, the entire
roof surfacmg leakmg badly in case ‘of wet weather,

Fhe men .working in these shops in the condition as descrrbed are
necessarrly exposed to all the weather conditions, which at times are
very severe. Trequently the temperature goes below zero, and under
these conditions cannot and should not be expected to work, for they
~are pr actrcally workmg out in the open.

A]though 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 approx1mate cost of the layout in
District No. 5, located at Holbrook, is given below, and these figures
will_be an. approxrmate estimate of the money necessary to construct
the same in Dlstrxct No 1 ‘ ' *
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'Ihe acte of ground procured in Holbrook cost. the State Highway
Department $2,500." The fencing around’ the. entire property-—-the',

‘,cyclone type of burglar- proof fence, eight feet high—cost  approxi- -
~ mately . #1, 700 in. place.. 'The bu11d1ng proper. :cost- approximately
- $8,000, vvlth an. estlmated expendlture “of $5,000 for.'a complete line -

of shop equ1pment which will allow these shops as units to perfoxm »

“any type. of Work that is necessary to keep all equ1pment in first-
"(class order. ‘ ' :

.. The shop and yards are run as a branch of the main shop andk

yards at ‘Phoenix.

A neW Warehouse and yards in Dlstuct No 1 may. ‘seem . to be

: uextravagant or- unnecessary, ‘but it would be cheaper and more- satis- -

factory: than” trylng to patch the old sheds that go to make up the\"‘ g

- present shop

U S Route 89

: Prescott Ash Fork nghway Yavapal County "
i Length 452 Mlles ey F A. 36- A Reopened‘

R E ALLISON, Reszdent Engmeer
The gradmg on I‘ederal Aid PrOJect No 36-A was completed

“"'under the old Federal Aid_ and State - Standards in. January, 1923,

but owing to the greatly’ mcreased traffrc and to the fact that both

",thc Federal ‘Aid and State’ Standards have been greatly improved
+as regards every feature of constructlon “this prolect was reopened -

and a contract was awarded 1o “Henry Galbralth of Jerome dur-

' ing 1926 for the reconstruction of this entire section up.'to the
< full Federal Aid and" State Standards dfor a gravel surfaced road
"'There was no call for surfacing, as it is anticipated that this entire
. ,sectron will be paved just asisoon as .complete settlement takes place.
" But those places. that will not make a good riding surface will be
‘ fsurfaced with enough selected mater1al to brlng this road up :to first-

ol class condition, untrl such tlme as a pavement: is laid. ;

A one-span grrder type brldge 32 feet long is bexng constructedg

~under this contract over Government ‘Draw, made necessary by the
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elimination of a series. of very dangerous curves near the south end
of the, project. . ... om0

" The location of Federal 'Aid Project’ No. 36-A Reopened was made,
to fit a three-span girder type bridge 144 feet long ‘and 20 feet wide
.over Granlte Creek Thls brldge was 'constructed prror to 1923 and,

Drake Overhead—Prescott Ash Fork Hzghway

the: proper provrslons ‘were ‘not made for expansmn. The department S
recently, with State . forces, has placed nine rollers in- nests of three
under- this® brldge, 50 as to take care completely of the expans1on and‘
contractlon I g

v

The contract calls for the completmn of thrs pro;ect Apr11 1927\._‘

U.S.Route8

Prescott-Ash Fork nghwqy o Yaifaoai County

Length 150 Feet  ~ Federal Aid 36- B
D L. BUNDY, Reszdent Engmeer

Federal Ard PrOJect No. 36 B is @ 34-foot - class “BB” 65 degree




~ . No.79:

| space for the 28-foot: roadbed

200110 - : Stare.Hicnway: DEPARTMENT

. 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, Coleman & Day,. November 4, 1924 and was
,completed on May 12 1925 ‘

'Ihe Santa Fe partrc1pated to the extent of drrvmg all falsework
s and the constructlon “of the deck of the structure

, 4 o U S Route 89 k :
o ‘,:Prescott Ash Fork nghvvay RO Yavapal County
e Length 1.8 Miles * TFederal Ald 19- B Reopened

R E. ALLISON, Reszdent Engmeer

: I< ederal A1d PrOJect No.- 19 B beglns at the north end of Fe<ieral B
: Ald 36-A and extends 1.8 ‘miles to the ]erome Junctron on United -
: States Route No 89 and 2 18 mlles toward Jerome on State Routc o

The portlon of 1.8. rnlles of I‘ederal A1d Pro;ect No 19 B was con- -
structed as was Federal Ald PI‘O]CCt No. 36-A, under the old stand-
ards; . _ptior.to. 1923, ‘and owing 10! the greatly 1ncreased traffic ‘and -
: hrgher standards, thls section. was reopened and was  contracted to
‘Henry Galbraith of Jerome * during 1926 for reconstruction to full -
Federal Aid and State Standards. : It will be comp]eted early in 1927.

There are \two rather unusual or new features’ upon this project.
. The first is ' cattle. guard, serving not only the purpose of a cattle
guard but also‘as a box culvert, The supportlng walls' for the cattle
guard were carried "down. with' the necessary wings placed ~on.each
“end properly to support the fill, ‘which allows the flood waters: to run;
-under the cattle guard proper thus savmg the installation of an extra
,box culvert ‘ :

- The: greater part of I‘ederal Ard PrOJCCt No 19 B is: through ‘what

s known as Granite Dells and the granite bluff walls. rise. abruptly
from the ‘edges of the roadbed on _erther Slde llowmg only enough

‘To' care properly for the surface dxalnage on' thls sectron by dram

]
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t dltches out51de the: roadbed proper Would have: entalled movrng ‘an
~ enormous amount of Solid. rock and: as’ this road-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 throuvn? o

“the Gramte Dclls section, Thls Wlll allow ‘the surface Waters throuvh :

this. sectlon to be carr1ed away by the concrete gutters Thrs type of

_constructlon is’. v1rtually the sarne as used on c1ty streets

t

FUERE DT

| U S Route 89 : " |
Prescott Ash Fork nghway Yavapal COunty’

o Length 026‘,, / 1les e
Federal Ald 62 B——A F E 21 590
Gl:o. L BURNs, Reszdent Engmeer S

Ly y

~"A contract was. let Januarv 5 ]976 to Henry Galbralth of ]erorncf’
_for the | construct1on of the | overpass over the Santa I<e i‘a1lroad near :
Drake under I‘ederal A1d Prolect No 62—B and was. completed Oc—»

tober 31, 1926

The road and rarlroad be1ng on the same level th1s prO]CCt necesS1— e

tated the bunldmg of two approach fills 23 feet hlgh at their hlghest
part rising from’ the load proper’on asix per cent oradc, with, the

entire distance protected on both s1des by a two- strand three fourths E :
.inch. cable guard fence, strung on 6- 1nch by 6 inch’ posts spaced 10

: foot centers. 'The railroad crossing ‘proper is* a three- -span ‘reinforced -
-~ concrete structure w1th a total clearance of 22 7 feet above the rails, .

‘ . State Route 79 o
‘Prescott- J erome nghway ‘k : [ Yavapal County" .
'Length 027 Miles il
D L. BUNDY, Reszdent Engmeer

: TederaLAld PrOJect No 19-B consists of 027 mrles of oradmo‘
' and surfacrng to Federal :Aid- standards oné 6-foot: by 3 -foot standard'

 Federal Aid 19- Bd,i_j e




: - 24-foot” “span underpass structure : with ‘14-foot : clearance, reflecting
oA separatron of grades between the hlghway and the Santa Fe raxlroad o

' and the. project was completed on November 21, 1925,

" ~ing at a point near the southwest end of Federal ‘Aid Prolect No. 19- A‘

,dltches were put in to take care of the dramage.

2 ‘Length 097 Miles . . : Yuma Streets Pavmg

St
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rernforced concrete box culvert two standard cattle guards and one

The roadway and structures are all of approved standard type and “
“;dralnage is. well under ‘control. - Contract was awarded -to Lee Moor:
Contractmg Company of EL Paso Texas. Work began ]uly 31, 1925

The Santa Fe railroad participated in this construction: to the extent =
‘,of drrvmg all falsework and the constructlon of the deck

‘ State Route 79 v
;Prescott J erome nghway Yavapa1 County
Length 170 Mlles g A 77 & State Forces
D H KLEINMAN, F oreman '

Work Was started May 1 1925 on resurfacrng “the Precott-]eromc
‘ ‘Hrghway by State forces dlrected by D. H. Kleinman, foreman. ‘Start-

and extendmg across Lonesome Valley, and parts of the road over
- Mlngus Mountam o I

, Thls road was f1rst scarlfred reshaped and w1dened from 16" fcet
'-to 24 feet and resurfaced In addition to the resurfacrng many storm

: The Work on th1s prOJect Was completed on November 30 1925

DISTRICT NO 2

s

GEORGE B SHAFFER, Dzstrzct Engmeer l

: o U S. Route 80 e
: Phoemx Yuma nghway Yuma County :

GEORGE L BURNS, Reszdent Engmeer B
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D

o “Arizona, and was started on January 6, 1925, and com-
pleted: on February 6,:1925. . The pro;ect con31sted of .the
State participation .in- city pavmg in* Yuma. [First Street
was. paved from Second Avenue to- Fourth Avenue a wrdth of 30
feet without curb or gutter. The State partrc1pated in the center
18-foot strip.  Pavement . continued on Fourth Avenue from Tlrst

) curb The total length of the project was 5, 144 hneal feet, or 10, 28% N
square yards. e

“The ‘sub- grade was dec1dedly sandy and the method u%ed was “to
~on in'the morning.  The pavement consisted of- 3/2-1nch bituminous
were obtained from the White & Mlller quarry ; ‘and pit on Tenth

was 2.413. Asphalt was obtained from the El Segundo, Calnf plant’
of the Standard:Oil Company. ‘Penetration was 4045, - 3
" . One: 14-ton. three wheel rol]er one tandem with 300—pound com—’,
- pression per square 1nch and ‘one tandem with' 250 pounds per squarc
inch ‘were  used. \ , ‘ DR

No time: was lost due to - mechamcal trouble or weather

U S Route 80 e

‘Phoemx Yuma nghway R Yuma Countv
Length 4 Miles ~ Federal Aid Project 82-A
H. H BROWN, Reszdent Engmeer

This prOJect consists of four mlles of two-course asphaltic concretc,
- six inches in thickness and 18 feet wide, beglnmng at the city llmlts
- of Yuma and extendmg three miles south thence one mrle east

The contract ‘was let to Whlte & Mlller of Yuma ]une 7, 1926
~ work to begin at the end of the hot weather season.and to be fmlshed :
by - ‘December 1, 1926

~ This pro;ect was surfaced Wlth six 1nches of crushed rock in: 1921~

'

ZzEr|11s work was’ contracted” with White & Mlller of Yuma, i

Street to Eighth Street, width 40 feet, w1th 6-inch by~ 18-inch’ concrete -

saturate ‘at nrght so that it“would be dry enough to lay: pavement -
- base, 1%-inch asphaltrc concrete surface and coat. - The rock and sand -

Street, Yuma. The spec1f1c gravity of the rock was 2.66° and sand ©
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+51922,: but due to action of- fast-moving vehrcles and strong winds the‘i{
- fine material “had -all blown away,” leavmg a rough and ]agged sur- -
'face whrch was very: 1nJur10us to-tires; : :

In preparatlon for the pavement this surface was plowed up and '
”all low places filled Wlth crushed rock or. gravel to give an easy rldxng
“and graceful grade: line. " Then the grade was rolled and partially
fshaped 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 thickness 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 ]ob on surface and base. - At the point where the pavement
“turns east; a curve of one thousand foot radius was used, with a widtn -

~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 w1th a 12-ton
~roller before the header boards were ‘set. :

The contract on th1s prolect called for completron by December 1.
1926 but the contractors were, allowed an extension of 10 days on
-account - of heavy rains f1111ng their asphalt tanks. rI:he project was
completed by December 10, .1926. o

U S Route 80
Phoenlx Yuma nghway . S Yuma County
Length 14.1 Mlles Federal Ald Pl‘O]eCt 82 B’
: F. N GRANT, Resident Engmeer

This project is 141 miles in length and lies alonv an entirely new
route from the present road. It leaves the old State ‘Highway about.
“ten miles east of Yuma, and runs almost due east, through Teleoraph :
" Pass, a low pass in the Gila Mountain range; to cennect again with
B the old road near Ligurta, about nine miles west of Wellton.

When completed ‘this road will reduce the distance from We lton to
Yuma by 6.7 miles, eliminating the big swing around the pomt of the
' mountains by way of Dome ‘as ‘thé- present-road. goes:: :




\

The contract was awarded in Af)ril 1926 to-Ken Hodg’e‘man‘ of
Oakland, California, whose bid was .the lowest of four received, and

is heavv mountam Work and is bemg done Wlth a gasolme shovel

I’résc'ott-Ph‘oenix‘tHzfghzqay c _\ ' ,‘-i-y

The team work is being done by Hoddemanb and -is 95 per cent
completed. The shovel work was sub-let'to Kreider-Chase Construc-
tion - Co, of Los Angeles and was 45 per. cent, complete Decembcr

11,1926, R
Surfacing is being dori‘e'by Hodgénian" :The mérterialvused is crush-
ed gravel, containing sand, some-lime-and caliche, The first seven
miles of the pro;ect crosses a desert of fine sand, and the sub-grade of
this sand requires a thorough wettxng to secure compaction. before the
surfacmg is put on. This is done just ahead of the surfacing.

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

’

i8rate, Hicuway DepArRTMENT , 15

work was begun on April 17, 1926. The work consists of grading,
smfacmg in part, and bu11d1ng drainage structures and’ retaining walls,
Of the gradlng, ten miles is falrly 1wht team worl\., The other four"
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a four-inch top course. Each course is tIloroufrh]y wet to.get compac-
tion This work: is' now: in progress and-is - 25 per cent complete.

_ The ‘constriction of dramave structures is being done by sub- con-v
'tractors Fritz & Ficlds of Yuma " This work consists of burldmg pipe.
S headwalls, gravel fords concrete box and arch culverts, and five small
concrete bridges. I‘hls work is 45 per cent complete. Fritz & Fields
also had the sub-contract to bu11d the ‘two retamrng walls one of -
“ which is completed. : ' : o

‘The State will build the guard fences on this project. Dué 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 pro;ect
was 45 per cent complete December L.

i . ‘ U S Route 80
’ Phoemx Yuma nghvva‘y ‘
i Length 218M11es G
S F B.. JACOBs, Reszdent Engmeer
W D‘MOSS, Foreman it i
Due to a Ioose sandy sub—grade at 2 point - begmmng 3 mﬂes West -
‘of Sentinel to Stanwix 314 miles an addmonal 6 inches. of surfacing
. was’ allowed. . ‘This" Work was done with’ State TForces. Trucks ‘were

~used for haullng and fresnos and trap for loadlng Selected surfacek
being used. There was an over-haul of 9,500 feet.

USRoute80 L
'Phoenlx Yuma nghway , Marlcopa County'
Length 1,702 Lineal Feet
Federal Aid 64- B Schedule “B”
R.E. PERKINS, Reszdem‘ Engmeer

The Glllesple Dam, Brldge 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! Thls k
structure,-a through camel-back truss’ type,” of steel on concrete piers
and ‘abutments; will consist of nine spans ‘totaling “some 1,700 feet
long when completed. The tallest' pier is 59 feet high, 43 feet of thls,
‘being required below streambed. - : , S

Phoenix-Prescott - Highway

The cohtract was awarded to the Liee Moor Contracting‘Co.‘of"El
Paso. - Construction  was 'started" February 12, 1926 and ‘December 1
was 31 per cent completed "

Of the 10 p1ers, four are on bed rock and six are on caliche. " The
bed-rock in_ piers 1, 2,"3 is ‘a hard seamy malpais, the surface bemg
very.rough“and’ full of deep holes,  which*made the finest kind of ‘a-
seal cor dowel between bed rock and concrete.

~ On piers 1, 2, 3 Wakefield piling were used and were very success—'
ful down to a depth of approxxmate]y 25 feet. On piers 4 and 5 a
crib’ conswtmg ‘of 2-inch. sheetmg 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 quantltles and laid in:layers
crisscrossed. This was done so the crib was free to-go'down at all
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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
‘ approx1mately 18 inches of water way’ axound the  footings: 1nto the
' sump e :

Qn pier No. 6, which is one of the deepest, Lackawanna steel 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 : e

Very close inspection’ has been glven on -this ]Ob to all materials
‘used in' concrete; A small® portable screenmg and washing: plant. of
about 100 cubic yards per day capacity is being used.. The rock and
‘sand are as good concrete materials as can be. obtained. " The ene
drawback is-small layers ‘of: adobe mud- sometlmes not six mches thick
: and from-that up to 18. inches. -When th1s “adobe” is. encountered all
" material must be thrown away as the’ adobe cannot be: washed out,
and one load is suff1c1ent to rum a large p1le of good clean materlal

“The rock grades Well up to the 2/2—1nch standard as. allowed by the
; specxflcatlons for mass concrete, 'lhc sand is well washed and all fmes
. taken “out leaving - dnly - ‘the larger  and: coarser grains. Two ‘test
: cylmders (6 “inches by 12 1nches) are taken from ‘each ™ pour of
concrete, g S : ‘

Test cylmders taken and broken-in compression tests show an aver-
age of- approxxmately 4,000 pounds per square mch

: U S. Route 8
« ‘Phoemx-Yuma nghvvay e Maricopa‘Countv ‘

Length 1.64 M1les Federal Aid 64 B Schedule “A" |
S R E PlzRKINS, Reszdent Engmeer ’

Thls prolect consists of gradlnv and - mstallmg Tecessary: dramaoe
* structures on 1,64 miles adjacent to and including both approaches to
~the Gillespie Dam: Brldge The‘ major -portion.of ‘the-grading. is
Lhrou<rh solid -rock:. W e e
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Thc contract was awarded to Schmidt & Hitchcock. “Work- started
October 4, 1926 and December 11, 1926 was 37 per cent completed.

The equipment includes one gasoline shovel, one air compressor, two
]ackhammers, dump trucks, mules and fresnos :

- U. S. Route 80 PR

e Phoenlx-Yuma nghway SR Maricopa County

‘Length 92 Miles *  Federal Aid PrOJect 71
. Gro. L. BURNs, Resident Engmeer o

Constructlon on the above mentioned project was started May 17

o . 1924 by the Pacific Construction Co. of Phoenix. Work was 5 per

. 21 days.

cent completed July 1, 1924 The entne pro]ect Was completed March
26, 1925. :

The section is 9.2 miles Iong 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, R

Owing to the fact that this section’ passes thréugh an 1rr1gated area
the grade line was held from six inches to one foot above the adjacent
lands, which proved a ‘decided advantage. . The adoption of * the
longitudinal Center joint on’this project has proved 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 greatcr portxon of the time is-in a semi-,
saturated condition. : ; v

- Sand and gravel were obtalncd from:the Glla River I 5 miles south
' of mile three of the project. :

“The pavement was cured in the usual- manner. by ‘the pondmg‘
i method, being kept wet from 15 to 17 days ‘and opened to: trafflc in

U S Route 80 .

Phoenix- Yuma nghway , " Maricopa Countv o

~ Brunners Wash Brldge

- N. G. HiLL, Resident Engmeer g
M. H. HASLER, Foreman

Thls prolect covers work done by State Forces in.the construcuon




*lineal feet of the shouldel on the downstream side of-the concrete

o Federal Aid Projects Nos. 72:A and 72:B

o of one of the most important and most needed hlghways in the State,

' Hassayampa Trail, was built at a cost of - appr0x1mately $1,000, OOO ‘of

coine hlgh gear
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of three 10- foot b0‘< culverts near Palo Verde on the Phoemx—Yuma E
nghway : : : '

Brunners ‘Wash, headmg several mlles north of the hxghway in the
White Tank Mountains is ordlnarlly diverted 'to’ the Hassayampa-
~ River via the Buckeye Canal before reaching the highway. However, o
frequent breaks in the south bank of the canal, with a resultant im-
pounding of . the water above the highway, and consequent  damage
: toradjacent alfalfa:fields, together with the loss of approxrmate]y 1,000

. highway, after the water rose above grade at thlS poxnt made 1t ad-
szable to prov1de this outlet , ~ b

V Recent heavy ralns have proved thxs dlamage adequate, the hmh o
water mark being two feet below the center line- grade

( U S. Route 80 - .
‘ ‘Prescott Phoemx nghway ' Yavapal Qounty

Length 278 Mlles TR
F N GRANT, Reszdent Engmeer

‘ The past two years havewitnessed- the buxldmg in District No 2

when the.new road from Prescott to Congress. Junction’ via White.
Spar, was completed in April, 1926.  This road, often called -the

which amount the. Government has paid more than. 75 per:cent. . It
"‘has cut the dlstance frorn Prescott to Phoenix from 138 miles, as- the

‘old road went, by way of Skul Valley, Kirkland, and H111s1de to113.5
'\'mlles and has eliminated the "tremendous and dangerous, climb over
the ‘mountains between Prescott and Copper- Basm by ‘going through
some low pases ‘to the cast of the old Copper” Basin route. The dis-
' ‘tance now can be covered in less than four hours “and practrcally all

The constructlon of -the flrst section. of ‘this: new road- was by the



STATE Hicuway DepARTMENT ‘ 121

Government through -the Préscott National Forest, a distance of 15.5
" miles. Nearly all of this 15.5 miles was heavy mountain work, and
cost approxrmately $500,000. It was completed in the fall of 1925.

At the Forest Boundary, the State took up the work and divided

-the remaining 27.8 miles into- two projects, known as Tedcral Aid
Project No. 72-A and No, 72-B. s S

Federal Aid PrOJect No. 72-A comprised 18. 8 ‘miles fhrOugh rol ling :
and valley country, and endcd on top of Yarnell Hill, nine ‘miles from
Congress. Junction, : ‘

The contract for t}ns pro_]ect was awarded to the Phoenix-Tempe

Stone Co. of Phoenix, in May, 1924, to be completed in January, 1925.
" The work to be done consisted of gradmg, surfacmg, and building
dramage structures,. - ' ol

Ihe Phoenix-Tempe Stone Co. sub-let all of the worL The gradmg
“was sub-let in two ‘sections, the first 11 miles to Gore & Mays and the
other 7.8 miles to Willis, Roger, Coleman & Winsor. No serious dif-
-ficulties  were ‘encountered in the grading, except 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 thelr part was fmlshed by Phoemx—Tempe
Stone Co.

Theé material used for surfacmg was dlsmtegrated gramte, Wthh
was found in plentrful quantities, and which makes an excellent sur-
[acmg materlal 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 brrdges and one large four span concrete brldge acrOSSlerkland'
Creck. : : - " o

The progress rhade on structure work by DeWard & Sons Was very
poor, 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

. Cre¢k Bridge. By the end of December, 1924 the structure work was
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less than 60 per cent completed, whereas the gradmg and surfacmg
. were 95 per cent. completed : ,

The Phoemx—'l empe Stone Co. took over DeWard & Sons work in
January, 1925 and completed it with its own forces. ~As.a result of
‘this' and the. above mentioned dlsagreement over pay. on foundation
‘work, DeWard & Sons brought suit 1n the Federal Court. agalnst the
K Phoemx-Tempe Stone Co '

+This' project -was completed in ]une, 1925 However,”in the fall of

o 1925 very heavy rains showed the necessity .of replacing one of the

ﬁravel fords with a concrete brldge, and of building another gravel
. Vford ‘This work and ‘the attendant gradrng comprrsed I‘ederal Aid
PrOJect No. 72-A Contract No 2, : ‘

Contract No. 2 on Federal Aid Prolect No 72 A covered a much

o needed bridge. 'The bridge is a three-span. concrete slab type. In-

_cluded in this contract were nine hundred feet of surfacmg and 4,048
cubxc yads of borrow in order to raise the approach to the br1dge o

, Th1s 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. Thrs work was superV1sed by Res1dent Endmeer Geo L '

Burns i . :

k Federali'Aid Project No. 72-]3, nine miles in length; was the last link
‘to be built. - It connected  Project No. 72-A with the old road at Con-
gress ]unctlon In this nine-mile section there is ‘some of the heav1est
‘and most dlffxcult work in the State.

The contract was awarded to Schmxdt & Hltchcock of Phoemx in
: Aprll 1925, The Work con51sted of grading, surfacmg, in" places and
‘bulldmg dramage structures retaining walls and guard fences

“:All"of the work was done by gchmldt & Hltchcock They began
construction in Aprll 1925 and completed it about one year later. ‘Al-
~ though the contract was to have been completed in October, 1925, de-

“lays caused by floods and the addrtlon of cons1derable Work made 1t
: 1mpos51ble to. complete on time. ' ‘

“The’ gradmg of .the-four and one-half mrles between the foot of -the
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 boulders contammg as much as 300 cublc yards.

In this four and one- -half m1le sect1on 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 continuous 6 per cent grade for about three, mlles, wh1ch is
i ,the maxrmum grade used on ‘Arizona hxghways

Very little surfacmg was requrred on thrs prolect as the road—bed'

. was made of disintegrated ‘granite” and granlte-sand clay. - Approxi-

mately one and one-half miles ‘of the nine ‘miles. required surfacmg,

o dlsmtegrated gramte bemg the material used

The bulldmg of drarnage structures and retalmng walls offered dif--
ficulties. Cement rubble” masonry retaining walls were’ burlt in steep

- gulches to hold the embankment One of these walls, contammg more
' than 400 cublc yards of masonry, requlred more than two months to

build. . In many mstances, pipes and box culverts on the mounta1n51de
were placed on skews mstead of square across the road, in’ order to

~ save length

The one large brldge on this prolect is a five span concrete brldge
across Martinez  Creek,  one and. one-half: miles: outof Congtess: Junc-

- tion, Tt 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, maklng 1t adv1sablc to add another
' span on that end. Due to this change and to over- runs in excavation

quantities-on the mountain, and to time lost from rains and floods, the

. ”contractor was" granted extension of time.

Schmidt & Hitchcock . completed their contract early in Aprll 1926
but had hardly left the work when Very heavy rains caused several
llundred yards of ‘rock sl1des on the mountam

'Ihe State 1mmed1ately put men, teams and trucks to work to re-
move these slides and repair the road. The cost of this was par-

- ticipated in by the Burcau, of Pub ic Roads on the same ba31s as for
‘ the regular contract ‘

Tl’llS hlghway is now. one of the scenic drlves in; Arlzona, 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 grve ‘their
cars-a rest, and at the same t1me take inra Wonderful v1ew o

L U S Route 89 , .

b ’Prescott Phoemx IIlghway S Marlcopa County o

e Length 7 Mlles o © Federal Ald No. 76
- . Roy WHITE Reszdent Engmeer o

, Federal A1d Pro;ect No.. 76 from Nadaburg to--Hot - Sprrngs _]unc—
'tlon comprising seven' miles. of dirt road with adequate concrete drain-
age structures, was completed bv contract May 26, 1924, Orlgma] y
fproposed and constructed as ‘a’ self surfacmg project, it was later
deemed advrsable to surface 45 ‘miles with selected material.  This
was done by contract the work being let to Al A, Ray, who berr an
g ‘operatlons October 8, 1924, and completed hls contract February 14
1925, N e
‘An: overhead croasmg of the Santa Fe Ralhoad near Hot Sprmrrs
: ]unctlon is proposed ' : :

ROE: Alhson, locatxon ‘engineer, made a revrsed locatron .on :this
situation in August 1926 ,

U S. Route 89

iR rPrescott Phoemx nghway Marlcopa County

Length 145 Miles - Federal Aid PI‘O]eCt 84 A\ ,
' ROY WHITE, Resident Engmeer '
A. F RATH, Reszdent Engmeer

Constructlon on this prOJect has been carrled on: oyer a consrderable
perlod of time, with lapses - due to lack  of funds. On thrs desert
‘sectlon 14.5 miles in. length, lying. between the end of the pavement
~ near, Marinette and the town. of Nadaburg, constructron progress July
- 1,1924, showeda grader road over the entlre prolect w1th earth dxps‘

provrdrng the major drainage, - :
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- .- About this time it-was-decided, to rebu1ld thlS section 'to conform to
~ a uniform grade and standard 24—foot roadbed. E. Ruppers, Fore-

A surfacmg program, has. been carrled on; s1multaneously with main- -
tenance, :

. Early in’ 1926 Tederal Ard was. obtamed for the constructlon of ‘con-"
crete drainage ‘structures. * This’ work was: contracted to R, H. Martin
of Tucson who began operations April’ 19, 1926, " The installation of
: permanent waterways on this project completed July 26 1926, an ex-

cept1onally fine stretch of gravel highway. <

S o State Route 87 o :

Phoemx Casa Grande Hldhway Mar1copa County ‘

SRS Length 533 Mlles S

J R. VAN HORN, Reszdent Engmeer
N G HILL, Reszdent Engmeer

~This prolect consisting of 533 mlles on the Chdndler Casa Grande

Chandler and endmg at Pinal County Line, was bu1lt by State Fotces‘
Work started on March, 1925 and the gradrng was completed Novem- o
- ber 7, 1925 Rough gradmg was done W1th caterplllar and 12- foot‘f o
‘blade and f1n1shed w1th fresnos : :

The roadbed is 26 feet wide and surfaced with selected materral
Surfacing was hauled with a fleet of trucks over an average distance
of 5.5 miles. The material used was a m1xture of decomposed gramte
and callche loaded Wltl’l fresno and trap.

Approx1mately two miles of th1s project .crosses the flood plane ofd
- the Queen Creek Wash. Being in a cultivated area the drarnage could
not ‘be concentrated by the ‘angle type of surface ditch’ and’ was’ ac-

L

damage has proved sat1sfactory

. )

man, completed this construction with’ State Forces in’ February, 1925,

Highway beg1nn1n<7 at’ the end of the pavement; four miles south of

cordmgly handled by ‘a’series of long’ easy r1d1ng gravel fords Thrs o
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State Route 87

\Phoemx Casa Grande nghway SO P‘inal County

Length 18.59 Miles
J. R. Van HORN, Resident Engmeer ,
JESS B HEDGPETH, Geneml F oreman

The prOJect covermg 18. 59 miles of the Chandler»Casa Grande

‘ quhway, beginning at Pinal County line and endmg at the Southern ,
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 section ‘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 bemg constructed in con]unctlon w1th the Sacaton diversion- dam

- across -the Gila: River.:

~ The same forces: resumed operations November 9, 1925 vv1th ‘the

: addltlon of ‘a brxdge gang under M. H. Haslcr brldge foreman,

The San Tan Canal was bridged with- three spans totalmg 104 feet

- of concrete glrder type designed to conform to thesadjacent Govern-- -

ment structure across the Gila River. Also at the Little Gila River
the hlghway department co- operated with the U. 8. Indian Service in

: ‘placmg 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

v1c1n1ty
Il

The roadhed' 1s; 26 feetf W"ide and is being'surfa\ce‘d with ‘sele‘cted ,

" ‘material where necessary. As much as possible of the gradmg has -
~ ben done with Caterpillar, and blade; the remainder _necessary to

produce a umform grade bemg accomphshed by the use of fresnos.”

Requ1red surfacmg on the first mile south of the Glla Rlver Brldge
necessitated an average haud of three miles to procure: suitable mate-
rial. Dlsmtegrated granite and cahche having a high cementatlon
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- Dump body trucks and dump wagons were. used for‘haulino load-
ing. being accomplished by means. of an’ eleVatlng grader and cater-" -
pillar tractor. R

- Work was agaln suspended June 1, 1‘926 pending 'adjust'\ment:of o

right-of-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 Canal.” nght- f~way dif-+ . -

ficulties through this portion have been cleared up. 'The bridge gang

resumed operations in October, 1926, constructing three 18 feet con-- l:‘ e
crete spans, brldgmg a wash”at station 789, This bridge should be .

completed prior to December 31, 1926. The unbuilt portlon of thls :
section is 5.3 miles Iong : :

State Route 87 ‘ T
Casa Grande Tucson nghway S Plnal County' :
Casa Grande Pima County Line Sectlon
Length 385 Mlles IR
"N.G. HILL, Reszdent Engineer

In August 1926 when the Arizona Highway Department took over
that section of -the Casa Grande-Tucson nghway “comprising 38.5
miles from Casa Grande to the Pima County line, a' brief description
would show 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 miles showed an improved highway which had
been constructed by the Pinal County Highway Department. Grade -
and alignment showed to advantage and dramage 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 of - the shoulders and rough riding surface.

The Arizona Highway Department contemplates bulldxng 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-




rial will be used where the nature of the sub-grade shows this require-
" ment. * Maintenance - over- the -entire - section will ‘be’ ‘carried on
i 51multaneously with construction. ' ‘

128 . .Srare:Hicuway DEPARTMENT

E. Ruppers, forernan started .construction on the section ad]acent to

.,,“Caca Grande, on October 16,:1926 with State Torces “Four, miles of
'gradmg had been completed December 15, 1926; ‘the work being ac-

complished as much-as poss1ble Wlth a’ catcrprllar tractor .and -12- foot‘

blade, thus econom1zrng on the amount of fresno work.,

?’,‘Four Mlle Post Plcaoho H1ghway | Pinal”C'oun’tyb
,_'Length 315 Miles - R A F E 701

“FUA. BERG, Resident Engineer
W. D. MOSS, General Foreman

_From Four-Mile Post near- Sacaton on the Chandler-Casa Grande
Hrghway to. Picacho on the Casa Grande ‘Highway, a. distance, of 31.5

" ‘miles, a cut- off ‘has been located which will materlally reduce the mile-
‘age between’ Phoenix and Tucson, besides serving the towns of Cool-
ldge and Randolph in the Casa. Grande Valley.

Construction on_this prO]CCt started in September, 1926 with state -

" forces and had just gotten 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 gradmg was approx1mately 10. per: cent com-

plete S , :
*.'The:major portlon of this Work was done with ‘an elevmtmg grader

B ‘llwrth a 10-ton caterpillar:for motive ‘power. - Teams were used to'finish .

to.a umform grade 26 feet w1de

DISTRICT NO 3
T S O’CONNI‘LL, Dzstrzct Engmeer f

5 U ‘3 Route 180
Globe Safford Hldhway

.Length 1vM1le cr e e Globe Streetb

“H. H. BROWN, Reszdent Engmeer '
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The Globe pavrng work was st'lrted in I‘ebruary 1926 and com-
pleted in May, 1926, ‘The project:is. one m1le in length extendmg
‘from.the Court House -to the County Hospital, Tt is paved with:
z Portland Cement Concrete, six, inches 'thick, and 18 feet wide with™ a’
crown of one and one—elghth 1nches in surface and sub-grade. :

l‘xpansron joints were. placed perpendlcu]ar to centerline, every 40 :
_ feet. ‘Considerable care was used in placing the  joints to'make an s O
absolute separatlon of each block of concrete ‘from 'the ‘block ad]ommg R
_it, thereby giving | each block the entire thickness of joint in “which to - v
expand.  Care . was also’ exercised to get a smooth rxdmg joint; -a
straight-edge: bemg used on each joint before the concrete had recelved\
its initial set. R , :

Burlap was ‘used to hold the expans1on ‘joints down, - and 24 gauge :
metal strips bent in the shape of a U were placed over the joints to" = "
aid .in holding ‘the joints straight and rigid; also to aid in getting a
-neatly finished Jomt _After the final belting’ these strips were pulled
*up flush with the surface of the. pavement and' 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 hlllsldes it was necessary to warp the sectlon in:
places to fit the existing curbs and intersecting streets. ~ All’ manholes ;
were ralsed or lowered to be flush w1th the f1n1shed pavement

The coarse aggregate for the pavement was obtamed from the Clark :
Quarry ‘east of Globe and the: sand was obtalned from: pinal Wash;
" south of Globe; ‘A washer was, installed in the wash near the Standard-
" 0il Co. plant, and all'sand was thoroughly washed before being hauled -
~ into the street. The mixture used was: One part cement, two. parts‘ '
sand and three and a half parts crushed rock .

U S. Route 180 .
Globe Solomonv1lle nghway
Federal Ald Project No. 63
E M WHITWORTH Dzstrzct Engmeer

Thxs prOJect was reported in prev1ous report as completed Iuly 15,

ERE
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! 1924, After that date state forces” under Oscar Lyons brought up ;
B shoulders to’ standard 5 feet W1dth Thrs Work was completed August‘

o U S. Route 180
Globe Solomonvﬂle nghway
F ederal Ald PrOJect No. 67

0 Thxs prolect from Safford toa pornt ‘two m1les east of Solomonvrlle,‘
L was descrlbed in' detail in last report. ~It'is"a cement: concrete road,
. “Arizona Type, Standard 18-foot width, with 5- foot shoulders. On ]uly
S, 1924, ‘the project was 11 per cent- complete and 100 per cent com-

) plete on Aprrl 4 1925 RPN A ‘ :

U S Route 180 ‘
Laren Solomonv1lle Duncan State Llne nghway
; “Length 8 Mlles i Federal Ald Pro;ect 88 A |
S ROY WHITE, Reszdent Imgmeer L 5

o 'Ihls prOJect connects Tederal Aid PrOJCCtS No 67 and I'ederal Arcl
Lo PrOJect No. 77, Work was started January 14 1926, and pro;ect was
. completed June 15, 1926. ' The road was de31gned as a two phase
) «’prOJect the gradmg and drainage belng letfirst, - During construction
““it;was found that most: of the: road: Would not:need surfacing, but.
"~ ‘that on ‘portions :of the mesathat: there Jacked sufficient ‘metal below

-4 mch two inches of wash gravel was added to these portions,” The ..
ﬂr'lresults were very sat1sfactory The prolect was about elght mlles long

U S Route 180 ,

ER Solomonvrlle Duncan State Line nghway

S Length 14 5 Miles AR ederal A1d 77 and Extensmn |

, S O H. SWANLY, Resm’em‘ Engmeer '
‘Roy WHITE,*ReSZdent Engmeer o

I‘hls istas self surfaced pro;ect approx1matey 14.6° m1les in length'




built’ by state forces. It was partrally ‘described” in prevrous report

Sections of - the road” showed an’ excess .of clay so" wash" gravel was .
.adde. This’ ‘made a° very's satlsfactory road ~The “project ‘was com-w
t pleted September 4 1925 ]ohn Webster was general foreman

, U S Route 180 _
- Solomonville- Duncan State Llne nghway
(s : Graham and Greenlee Countles :
Length 12 Miles e L F A 88 B
: Roy WHITE Reszdent Engmeer !
A.F. RATH, Reszdent Engmeer

_project ‘of ‘some " 12 miles ‘was lét'in two contracts.’ The State took
:gradmg and the Borderland Constructxon Company the structures.

" John Webster. ' Due to the lack of. funds the work was’ closed Decem-
ber 1, 1926, Three mrles of road was constructed S

e

tion of this .project the entire road between Mathews Wash and Dun—
con. w1ll have been blOllght to. I‘ederal Ard Standard

Extra Gang

Mule Creek nghway

J R VAN HORN, Reszdent Engmeer

A The Cllfton—Mule Creek Sectron begrns at a’ point 10 mrles east o\‘
Clifton- on the Duncan - Road “and. extends 175 mlles to; the New
“Mexico line.The orlgrnal construction left thrs ‘road without su1table
drainage and with' narrow dangerous curves, In November, 1925, ‘an”

]

‘ STATEHrcnwAY DEPARTMEI\lT R RIS ) EAR S S

Borberland Constructron Company, contractors, structures Thrs o

Work’ by state forces started June 25,1926 under. General Foreman i

The Borderland Constructron Company commenced work August R »
. 1‘7 1926 and should be finished about. February 1, 1927.. On comple- "

No State’ or Federal Route Number i L B

‘agreement was made with; the Board of Supervrsors of Greenlee coun- S
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Ly Whereby the h1ghway department would prov1de necessary dramage
| . and widen’ the dangerous curves, and on- the: completron of thls Work
o \Greenlee county would take over the’ mamtenance ~

: This ‘work ‘was begun November 15,1925, and completed I“ebruary,

15 1926, The work was done by’ extra gang with John Webster as

foreman. = Greenlee County took ~over the maxntenance of this road
~on, Febrtrary 15, 1926. : : L ‘

,,/tr-

btate Route 88 RIS
Apaohe Trall nghway

~ Willow Creek Bridge y
M H HASLER, Geneml Foreman |

T In October, 1924 state forces started construction. of a. steel bridge -
B “over Willow . Creek “The bridge was completed February :28,.1925.
S .,“'Ihe structure as desxgned by the bridge department is satrsfactory for .

- :a concrete floor “but owmg fo the lack of funds and the: speed Wlth :
- which it was ‘necessary | to complete the bridge - to care for. traffic
“around the New Lake, a timber floor was placed The steel. vvas al-; :
“‘most ent1rely erected and the floor laid under heavy traff1c which was
nec. easary on account of the lower road belng flooded

‘ State Route 88
i Apache Trall nghway :
Flsh Creek Rooqevelt Sectlon——Non Federal A1d
O ‘H. SWANEY, Reszdem‘ Engmeer
HUGH MCKAY, General Fo oreman

I‘he constriction of the Horse Mesa dam on the Salt Rlver in Marl-

', copa County at a ‘distance of ‘about 20, milés below the Roosevelt dam .
vands subsequently the forming of a reservoir. which: will rise within-a
- few feet. of the Roosevelt power house floor -at maximum filling. ofA, g
‘the reservorr, necess1tated the relocauon and constructlon of a portron

‘of the Apache Trall




.
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“che curtailment of state h1ghway construction in’ November, 1926, The

funds e LR R AN AL

" along the steep slopes ad]acent to Salt River.: A junction is made Wltll
the old: road at. about one mile: below the! Roosevelt dam, 24

Roosevelt and 10 per, cent from that d1rect10n was adapted in the
location of the new road. o Sl ‘ ~

‘materlal The minor. structures are corrugated metal pipe with’ drvv
~small two span’ ‘wooden - deck structure” and the other a two arch -

Pine Creek.

caused by the prox1m1ty of ‘the two roads for ‘about’ two miles. Tt

of the country. S :
When. completed thrs portlon of the Apache Trall a51de from bemw
necessitated by, the formation of the ‘Horse Mesa reservoir, will add
greatly to the scenic value of the drive and will be a vast 1mprovement«
" over the one way road that’ winds  its course along the upper eight

rrules of Salt Rlver below Roosevelt dam : A

State Route 88
o Apache Trail nghway :
Globe Roosevelt Sectlon——Non Federal Aid
HUGH MCKAY, General F oreman

Wldenmg of ‘this road was reported in the last’ report to. November i
30 1924 ‘Work was stopped in ]anuary, 1925.- Vo

“The construct1on of thls new lmk in, the Apache Irall started by,.;
‘state Forces in’ I‘ebruary, 1923 was carrled toward completlon until

constructlon was then temporanly abandoned on. account of lack O
The new’ constructron dev1ates from the old road at a- pomt about i

“nine miles below Roosevelt ‘damand seeks higher ground winding - i

"The new road is of a mmrmum w1dth cof 18, feet. and 1n order to*. ‘
‘save on constructlon costs’a* maximum grade of exght per cent toward Ui

"The greater part of the prolect 1s self surfacmg 9nd of excellent
masonry ‘headwalls, built of local. rock, There are two brrdges, one‘a

spandrel filled concrete structure 110 feet in length Fhe ]atter spans i :

Where the new hlghway ]oms the od road at the north end of the T
pro;ect it was necessary  to keep trafflc under control This wes.

was not possible to bu1ld a detour road because of the ruvged nature‘,;ﬁf ‘
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- E.M. ‘WH;TWORTH, f*Dlistrz'ct; Engmeer S

Cochlse County
Length 15 Mlles ', ,
W R STEVLNS, Reszdent Engmeer ‘

TS prOJeLt was | constructed by Stdte forces Work began o
March: 23, 1926 and ended August 15, 1926 " The project
' begrns at a point two ‘miles west of Douglas on. the Doug-!
i las—Brsbee hlghway, extends in-a: northerly direction’ 15
mlles, connectmg W1th ‘the prevrously constructed section from MCNell"

“to Pearce, and passes through Sulphur Sprrngs Valley, Wl’llCh, prior to

-this constructxon, was practrcally 1mpassable in wet weather, Approx-‘l \

. imately 90 :per. cent ‘of this. constructlon was done with a’ caterplllar
wand grader ‘Notie of this ‘work’ was surfaced in the orrgmal construc-
~tion:’ Observmg conditions after rains on thlS project, extra gangr

"';v_"force was placed on the ‘section to surface ObJCCtIOHablC portions.
v This surfacing will be: completed by January. ‘During the. recent un-

:precedented rams trafflc travcled thls sect1on w1thout dlffxculty
i | State Route 81 i \

“ Douglas Safford nghway o o Cochlse Countyl '
o Length 55 Mlles :

W R STFVENS, Reszdent Engmeer

Thls Work was done by State forces. Work started 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 hlghway cight ‘miles. west of Bowie, . Fhe major part
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of the" Work was done Wlth catcrplllar and’ grader, satlsfactory sur—"
facing material: was. encountered. throughout the project.: “The- road
passes: through a rolling country ‘with shallow. washes and the. dram- :

t1mes Whlch prev1ous1y was not the case. :

U S Route 80

Length 2.6 Mlles

“a total’ mlleage of 2. 6 mlles Sald Work was’ needed due to the over-
: flow of roadway : L

o S U S Route 80 = R
~Tombstone Blsbee nghway Cochlse County S
i Length 2 1 Mlles . Federal A1d PrO]ect No. 79 BV' o

O H. SWANEY, Reszdent Engmeer A

Thls pro]ect commences 16 mlles out of Tombstone, in’the drrectxonV :
of Bisbee.. *It joins onto" the ‘end of cheral Aid: Pro;ect \To T9A
and extends 2.1 miles ' to. the foot of the’ va1de Constructlon was.

1925,

The roa

,4 is :‘a‘f standard 24 foot roadway, followmg very closely

U S. Route 80

Length 10 Miles .~ Non Federal Aid Project

age is’ Well cared for. s This construct1on ellmmated a very obJectlon—( Lo
able piece- of . road ‘and” makes posslble unmterrupted trafflc at alll'; e

,TDouglas-Rodeo nghway v | C"dch 1se~ Countv,’, 2 s
W R STI:VENS, Reszdent Eﬁézheéi‘

Th1s woxk was done by State forces and was - an 1mp10vement of
Mamtenance Section 466. It consists' of grade raise and surfacmg‘ s

‘started'ln ‘May, 1)25 by Rogers Bros, and completed in August:.. L

the- location - of ‘the ‘old" road, except ‘that. its ‘curves -are less ‘sharp '
“and its maximum orade is 6 per cent, All pipe culverts were length-"
“ened from 22 feet to 26 feet and headwalls added to retaln the f111,

,Tombstone Blsbee Hldhway " Cochise County o i

,O H. SwaNEY anp H. H BROWN, Reszdent Engmeers,*',‘f fi:/; 0
‘ Thrs pro]ect Was paved 1n 1922 and 1923 Wlth 2 1nch asphaltlc
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‘ coricrete.\ ‘No' flush coat was, applled at that time.  Subsequently
p fallures occurred at several places in - the: pavement Lo

In July, 1925 the Phoemx-'l cmpe Stonc Lo started work - applymg
’ the flush coat - and squegee, - This " ‘work . was suspended about the
first of August while the contractor’s forces started laying pavement
AT on Federal ‘Aid Project No. 79A; and was resumed on completion of
| this project in ]anuary, 1926. Work was also started at this time
R reparrmg the fallures in the old pavement :

1 . . 3 r/

) In repalrlng these fallures, an asphaltlc concrete mlxture was used.
: The sizes of aggregate and proportlons in’ the mixture ‘were adjusted
[to sult the partrcular places to be patched In. some instances- the

Amado Ih 1dge

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 place,. thoroughly cleaned and sprmkled 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 hqu1d asphalt and'_ i
- hot squegee Was apphed and rolled ‘ Sl

: A total of 80 tons of mxxture ‘was used on- the patch Work at a‘
: cost of $6 per 'ton, makmg a total ‘of" $480 Thiere were 105 945
_squareyards’ of flush' coat-on the project, costing’. 18 cents ‘per; square
L'yard makmg a total of $19 070 for the cost of the flush coat : ‘

- : U S. Route 80 A
,Tombstone Blsbee Hldhway Coch1se County;
Length 6 Miles Federal Aid Project No. 79-A

0. H: SWANEY: AND HL H BROWN, Reésident Engmeers .

This " prolect begms ten m1lcs out‘of. Tombstone and extends a

distance of six'‘miles* towards' Bisbee. Construction was started’ bv* e

the Phoen1x~Tempe Stone Co. in June; 1925, ‘and completed in ]anu-
‘ary; -1926," This - section -was' constructed “of one “course asphaltlc

~concrete, 16 feet. wide, ‘with - 4-foot’ shoulders The: thlckness of the i

" pavement’ vaned, w1th a ‘minimum of ‘three’ mches ancl a crown of
"one mch Sy gt : ' R
Ihls isi tlc flrst p]O]C(t under tm spectflcanon to recclve partlcy ‘
patlon of the Bureau of Publlc Roads. This road, to date, has
“received one ‘year of decidedly heavv trafﬁc and’ shows ‘no evidence
ol failure, and the’ judgment  of.~both  bureau and State has been

o ]uquhed by Lhe adoptlon of tus lower cost type of pavement

" The old grade was used as a foundat1on w1thout bemg cllsturbed » E
cxccpt to’ fill ‘the dep1ess1ons with selected materlals These .places
were then ro]led before. pavement was laid over them." B

All dralnage p1pes were lengthened from 22 feet to 26 feet and
headwalls added. Durmg the summer rains of 19?5 water overflowed

~the road in S(,VCldl places. To remedy this; two .double . 6x3-foot -

box culverts were 1nstalled in addmon .to the orlglnal dramage
structures

The wmg walls of all the ex1st1ng bridges were ra1sed to retain thc T

A f1ll of the- 1ncreased width ‘of roadway. “To insure a- proper’ bond
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1

;between the new concrete and the old, three—quarter inch’ round steel
“was dowelled into the old wall and then the new Wall poured"

& around 1t

I 5 E
G

. 'Ihe pavmg of thrs sectron elrmmated the roughest stretch of road
f‘ between Tombstone and Bisbee, and has also very. materlally reduced o
vthe maintenance’ cost of thls sectlon “of hlghway o o

T

e : a State Route 83 \ .

,Vall Son01ta nghway e e lea CountVo
Length?SMlles z'

ROY WHITE AND S W. WATKINS, Reszdent Engmeers

This prOJCCt was " constructed Wlth ‘State forces and extends ina

: .southerly direction from the end of a prev1ously constructed 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
o State standards: as’ regards structures, ;and should the ‘system - become
suffl(:lently important to justify the improvement, the construction
would . permit of a 24-foot roadway All drarnage on the prOJect was:
either: bridged or provided for. by culverts, with the exceptlon of
'Gardner Wash Canyon, at:which | pointa dip was installed. These
‘structures involved - a- yardage of (,lass “A” concrete of. 6227 “of
Class “B,”. 56.2. < Hi SN

Thls h1ghway passes. through one of the most’ scenlc sectlons in the. :
“southern part of Arizona; rolling. lllllS ‘well covered with grass; and
o ranges heavily stocked ‘with ‘cattle.’'The country’s - adaptablhty to
grazing of cattle’ develops a cond1t10n on this section that is seldom’
found on- State systems, for' nine ‘cattle guards are in stalled in thrs‘
short mlleage '

: “The construction of thrs foad - makes possrble the development of
" 'mining claims in the Greaterville dlstrrct It is becoming, in ‘addition
to ‘a valuable road from a busmess standpomt 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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‘blhty of this constructxon - The road passes through what is, in the
- main, natural road materlal “Those sections that were “found;. durmg
~ the period. of constructlon to be heavv in. clay Were graveled bv mam- b
f?tenance force. SR ; G ~‘ T

As ‘a result of the October flood in the San Pedro Rlver and the
loss ‘of the St. Dav1d brldge on the main -east and west hwhway sys-
irtern all through traffic was detoured over this SCCthl’l w1th no delay
to the necessarlly rev1sed tlme schedule of the stage 11nes

‘ . : Qtate Route 83 RS
. Vall Sonoxta nghway Santa Cruz County
Length 4 Mlles | G

W. D Moss, General Foreman “.

I‘hrs 1mprovement begms at the - Pnna County lme, ~ extendmg

. southerly to Sonoita, the improvement being ‘made by ‘the same force,
~.and"at the ‘'same time that ‘A, F. E. 644 was constructed ‘As ‘but
f.$1 OOO was” avallable for the 1mprovement of this- sect1on the old road- 5

- and blade. Where drainage crossed the pI‘O]eCt dxps were 1nstalled
: planks being used as headers ' : L

AMADO BRIDGE
GEO. L BURNS, Reszdent Engmeer

A non- Federal A1d Prolect across the Santa Cruz Rlver one-half
mile fro mthe Novales lucson nghway and adJacent to the Station
‘of Amado ~ '

< The pro;ect ‘consisted ‘of a_ seven span br1dge 134 feet in length
“:Piers and abutmients are-of concrete, completed w1th a wooden deck
500 feet'of bank protectron was added

I‘he contract was let- on Sept 11th, 1925 to. Lown & Woods ol
’I\ogales Construction was started on: October 12th 1925, and com-,
pleted ]anuary 20th 1926 R I e

way was followed same being improved by" shapmg w1th a caterplllar Ry
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i U S. Route 80 , ’
‘Tucson-Nogales nghway G lea County

vLength 13 7 Miles Federal Ald Pr0]ect No. 86 A"‘ e

F J BEEGHLY Reszdent Engmeer SR Ny

- Thls project begms at’ the south 11m1ts of - Tederal Aid Pro;ect‘,'
No 29. Actual work: was: started May 26,1925, by the "Downér. &

Fredell Contracting Co., and completed March 1, 1926. *Section “A”

 was a new location,. parallelmg the’ Nogales branch of ‘the Southern

;"‘Pacdlc railroad, and thus ehmmated two ‘old - grade crossrngs and -,

 shortened the route.” ‘The contract included the. grading of ‘a’ 24-foot
roadway, construction” of - re1nforced concrete - brxdges and C."M. P. -

culverts with concrete headwalls, and the placing; of a six-inch selected“‘
el gravel surfacmg course for the entire length of 13 7 mlles

. Early in “the. progress of the constructlon, 1t was dlSCOVCI‘Cd that

3 ‘nearly five miles of- this" line was sub]ect to overflows of the. Santa .
" Cruz Rrver 'Ihls was’ remedred by raxsmg “the grade . lme of ~the

; affected areas to such helght as- would insure the protectlon of the
roadway from flood ‘waters. SR L

Al of the Waterways of the’ ‘project were brldoed thereby ehmmat-’
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 surfacmg, “composed of stone of a maximum size

" of one (inch, and bound with 30 to-35 per ‘cent of cahche, sand ~and
' "clay, was used throughout G

~Pit materlal was ‘made- ready for use with a Cedar Raplds portable '
',crushmg and screening - plant ~An effort was made at all times, by ‘
- careful selection and m1x1ng of material in the pits and by. regulating
“the. spread of the jaws of the crusher, to secure a mix of the. greatest»

maxrmum den51ty At trmes when 1t ‘was 1mposs1b1e to seture 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-
Vtered the *crusher. A great deal of difficulty was’ encountered in+
, Iacmg the materlal to prevent a segregation of the. larger stone,

..
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: Materlal was belng hauled over the new surfacmg in four-ton trucks,
"*and thus to secure a, true; sectlon a8’ 1t Compacted it was: necessary ;
to keep up constant maintenance. This brought about a sifting action "
- which dropped the fme rnater1al and caused the larger stone. to floatl“
to the surface S ey i

It ‘was found that some: segregatron was bung brought about in
_the storage b1n as the material was. dropped from a belt conveyor,f
resulting in the deposit of the fine material’ in the center. of the'“'7
trucks, and the coarser: ‘material’at the: edges. ~As hand’ spreadlng was

~being employed the .coarser surfacing . was  selected from -the .piles

~ deposited by the ‘trucks ‘and placed on-the subgrade at-a depth fof s
" about five inches, and then covered with slightly more than one inch " A

. of fines or binder’ material. Subsequent traffic and ‘maintenance - ‘then’
'brought about a.very. good mixture. “This"is not con31dered the best -
pract1ce of preventlng seoregatmn of the va'r1ous s1zes of. materlals, o L
- but. m thls one . partlcular mstance verv wood results Were obtalned sl

N I . State Route 81 o
3 ,/Douglas Safford II1ghway N Cochlse Countvj;',

- Moffat Wash Brrdge, Sta. 1000 i
FLOYD J BLEGHLY Reszdent Engmeer -"
M. E. TAYLOR, Extra Gang F oreman

“Work started '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 cubrc yards 'of Class A reinforced concrete throughout; 200
cubic yards ‘excavation and the pendmg and- placmg of ©16,000 pounds' e
of remforcmg steel. “The br1dge is of the four g1rder type, with two ©. .
30-foot “decks” supported by two. 15 foot abutments w1th wmg-walls.f
~and” One [15-foot pier. - , : B EEL St

: Moffats Wash is one of: the’ few Well defmed channels across | the
- Sulphur’ Springs. Valley, and has for many years been a great hm—;
2 drance to trafflc during the ralny season of thc year ‘ ‘ ‘




;' 'the Arizona- New Mexico state’ llne via Spr1ngerv1lle as Federal Routé
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= // N, October 1925Drstr1ct No ‘ 1hav1n<r gr'ovalnvtuoo‘ large for
economical superv1sron was d1v1ded -and. Dlstrrct No. 5 was’

‘created DR TR Co ) o

‘District No. 5. starts at the West c1ty l1m1ts of Flagstaff then ‘east
to the “Arizona-New. Mexico- state line ‘at Lupton on the Holbrook- -
Gallup route, and from: Holbrook 0 the Arlzona New  Mexico state%
 line'via Sprrngervrlle ‘ : : L

Both of these" hlghways have for years been known as_ the “Oldk '
Tralls Highway,” but’ under the new Federal routrng system the high-
way from Flagstaff via Wrnslow and .Holbrook “to ‘Lupton_ is ,now,
. known as- Federal Route No. 66, and’ the h1ghway from Holbrook to:

~No. 70, both routes berng on the seven per cent systm of Federal Aid -
,' roads. : , -
The orgamzatlon in. Drstr1ct No 5 is the same as 1n Dlstrrct No 1 :

Shops and Yard

: Immedrately upon takmg over District No. 5 it was’ realrzed that
'for an economical ‘operation of the district it would be necessary to
\estabhsh.a central dlstrrbutmg point, as well as'a centralization of
' major,repairs to equ1pment and housing facilities for supplies,. mate-
_ rials-and iextra equipment.. The town of Holbtook, in - Navajo: Coun-.
- ty,;was chosen’ for this.purpose, as it was not only in the center of the
dxstr1ct but was a natural dlstrlbutmg point:for the present activities -
“of ‘the dlstrlct and also for an enlargement of. the present acnvrtres :
of the dlStI‘lCt ; LT s e
The site for the location’ of shops and yard ‘was chosen for 1ts :
natural conveniences ‘and . freedom’ from floods.” This " site comprrses; ,
" ninety-six one- hundredths of an''acre adjacent to’ the city  hall of
Holbrook and at the Junctron of the Apache rallroad Wltll the Santa .

.
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- - It is'owned by the town of Holbrook. - A mnety—nlne year lease o
“was. procured upon this property for. the sum of $2,500. . o

A burglar proof fence elght feet hlgh 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 1dent1cal Wlth the fence enclosmg the mam shop and yards 1n
, Phoemx : e

A bu1ld1ng 92x82 feet Was erected in the. northeast part of the yarda

~as well as storage facilities for. a large number: of vehlcles _
‘The bu1ld1ng was erected it'a cost ‘of less than $8 OOO bemg burlt\'t"
“of native sandstone, allowmg a wall of /18 inches. Slxteen feet. on

- gether with: the_office, store room, watchman’s room, lavatory ‘and oil

~with two 12x13 feet sliding doors at each®cend of ‘the building and
“smaller doors into. the office’ and ‘other _parts of the. buxldmg from the.

~ with a six-inch concrete floor, the ‘balance by six inches of selected '

these’ plts are. concreted throughout R

¢

“The only uriusual feature of the constructlon of the Warehouse 1s~-t,'
[‘the roofing of the. 92x50 inside space. This was covered by what is
“known as. the’ Lamella- type of roof and- allowed the. department to ..

type of roof is‘made up of 1-inch by 8-inch: by 9- foot boards, called
o “Lamellas,” bolted together and ‘a patented Washer used to prevent'

covered by one-inch sh1p1ap and a_vulcanite type of roofmg over the
'sh1plap, with six 3x6- foot skyhghts for ample hghtmg ‘ '

ing are fully equlpped

housing the office, store-room, watchman’s room, oil room and shop,‘

either side of this bu11d1ng is taken up by stalls. for car storage, to- -

-room, leaving' the central” part of 92x50 feet: clear” of all o“bstructlon,ﬂ o

1ns1de, for convemence One third of the ‘entire ‘floor, space-is covered -

gravel matenal Four workmg pits were p]aced in the concrete floor, EE R

cover this space without the use of trusses or supportmg posts. This e

slipping. The roof takes the form. of an arch segment - and 1s . guar- s
anteed .for a total load of 102 pounds per square foot. : This was.

" The machlnery and equrpment for economlcal shop operatxon ‘has
been requ1s1t10ned ‘and after this. machinery is set up, all’ necessary" e
“work can be done at the Holbrook shop The other parts of the burld— S
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s -‘Phoenrx off1ce Qu1ck serv1ce is the motto of the shop force ‘

S the temperature is: frequently below zero, - e

:Wmslow Flagstaff nghway Cocomno County"jl ~
:_Length 1218 Miles = '.‘} _F.A.No.81
k D. L. BUNDY AND O H SWANEY Reszdent Engmeers 3

' Contracts were let to" Whrtlng Bros and Tanner & Turley ‘of St.o.
e ]ohns Arizona, on" August:3, 1926, for the - construction of - Federal
" Aid Project 81, extendrng from the east boundary of the Coconine
TForest (just west’ of Canyon Padre) to:Canyon :Diablo. As:.this 1is
what s known as a two -stage prOJect "this “contract onlv included
the grading ;to sub- grade proper,’ ‘inclusive: of the necessary- retammg ;
o walls: and "drainage, ‘and: ‘the: necessary guard fence protectlon the‘ :
AN bu11d1ng of the lower wall on-all fords, and - the constructionof a .-
"btwo-span, slab type of concrete brldge 335 feet long. “The: locatrona
“of this’ road: was made to’ f1t ‘2 147.8-foot concrete arch’ brrdge i
o ’place at Canyon Padre and a 146 foot . concrete: arch brxdge in place
at Canyon- Drablo A A TP e g ,’:‘ S ~:s,~‘ L

to bad weather will not be completed before Tebruary, 1927

The shop and supply department of thp dxstrrct headquarters are
run as a branch of ithe Phoenix, plant using forms as sent out. by the

The d1str1ct has standardlzed on. F W D trucks for all heavy truck, :

,"Work and the shop keeps a complete engine assembled in the shop,

80 that if a truck is brought in with a badly damaged englne the

: transfer is made and the truck put back in condition with. very. lrttle"

. delay.- An-extra- truck is kept.on hand, and if a.truck is brought in
‘badly damaged the extra truck ‘is used: untll the- damaged truck isi re-

’ parred A minor break-downin the field is. telephoned or. telegraphed *

. to-the shop and ‘2 mechanic ‘is dlspatched to: the "site  of 'the: break-' '
fdown in a Ford car kept for that purpose at the shop

The: shop is now. partly heated -by small stoves, but it is recommend-‘
ed that steam heat' be installed :as soon as- flnances are ava1lable, ‘as

U S Route 66

.This contract’ was to be completed in’ Dccember, 1926 but owing
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ST el - U.S. Route 66 ot
,Flagstaff Wmslow nghway L Coconlno County ‘
_Length 19.95 Miles = = - .  F.A.No. 74,'

oDl L BUNDY, Reszdent Engmeer :

Thls prolect ‘extends from Canyon Dlablo to the Cocomno Navam‘
County lme 27 mlles ‘west of Wmslow.» S

Tlle Work of gradmg and constructing - all dralnage structures was
, done by state forces, starting construction on ‘August 20, 1924, and
_cognpletmg the entire job in ‘its entirety June 20; 1925._‘ A lower -

On Federal 4id Project No. 18-A°

wall ‘was:constructed on the lower side 'of ‘all fords, which. made; pro-
vision for pavmg these fords Wlth a six-inch concrcte slab at me
later date. AR

A 64-foot two- span remforced concrete brldoe was constructed near
the center of the project. ‘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




KA Tanner & Turlcv began Work on’. th1s ]uly 28 1924 and completed
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‘ carrying. the water aWav onthe lower side, “Although  the railroad:
structure . only allowed a width of 17 feet 9 mches, clear. vision  is
gobtamed on’ approachlntr this structure from either dlrectlon

Before this project was closed a contract was’ let ‘to Tanner &
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 surfacrmr being used by running ‘all' material through
a revolving screen, with a maximum size of 174-inch circular openings.
This leaves a balance of 16.67 miles upon this ‘project to be surfaced
or paved WIth the pavmg of - all fords S :

- USRoute66 ,
jFlagstaff Wmslow I-Ildhway S Navajo Cou‘nty)
Length 2.72 Miles . F.A. No. 22_

O L. BUNDY, Reszdent Engmeer

" Federal Ard Prolect No. 22 extends from the Cocomno—Nava]o ‘
County line’ to the west city, limits of W1nslow ~This- project.was . -
,‘constructed in two: stages, the- first. 1ncluded gradmg and all- dramage )
structures, all- of which ‘were fords or small structures Contractors

flt September 18, 1924

WA contract for a srx-mch surfacrng, us1nr7 the same type that was’
used upon the. prev1ous prOJect was let to Rogers & Larson; who
' started Work October 24 1924 and completed it on ]anuary 13

1925.- St e L DU

U. S. Route 66 ,
Wlnslow Holbrook nghway g Navajo County
Length 045Miles ' -+ F.A. No. 40 Reopened,
D. L. BUNDY, Reszdem‘ Engmeer '

Tederal Aid Project No. 40, extending from Winslow to Holbrook
was-constructed - prior to- 1924, but- the large dramage structures were -
- not-built.at this time." : « ‘
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‘A flood destroyed  the: old wooden  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 Aprll 28, 1925, This contract included the surfacing of these .

fills with six mches of selected surfacing material. S

S The 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 structure filled ‘'a very bad gap on thlS U’ S. Route No. 66.

- U.S. Route 66 ,
Wmslow-Holbrook nghway - Nava]o County,
Length 0.47 Miles. - F. A. No.. 40 Second Reopemng

0. L. BUNDY, '‘Resident Engineer |

: Durlng 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 account of lack of dramage and being too low stood full of water
“after ‘each rain. \ i

Federal Aid Prolect No. 40 was reopened for the second time for
~ the construction of the above structures and a contract 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’ gxrder
_ type of reinforced concrete bridge, with the necessary approach fills
surfaced with six- inches of selected surfacmg material. B

. 'The Manilla* Wash structure- consisted ‘of a 76- foot two- span girder
‘ ‘type of remforccd concrete bridge, with the necessary approach fills-




~ lines -of . rails, which was filled ‘with brush :and: rock ‘after: hogwire

' tenance of Federal Aid Project No 40 a rather difficult task. It is ‘

“ ,148‘ . »+ Srare-Hionway . DEPARTMENT

~ surfaced Wlth six inches of selectcd surfacmg material,~.a: part of thxsi‘-‘
approach fill was r1p rapped w1th the: standard r1p Tap. s

) The locatlon of the Manllla Wash brldge was subject t6 Wash dur—
: 1n(r hlgh Water ‘and it was ' neccssary to construct under this samej
: contract a rall brush’ “type’ of Jetty, 100 lmea feet near the brxdge, '
and 1120 liheal féet farther up stream "This Jetty was' constructed%
by driving 30-foot, 56- pound’ ralls e1ght feet apart; leaving”eight feet -
above. the .ground line...; A space of five feet was left between these

~had been. placed on the rails .enclosing this space, and after ‘the. rails
';had ‘been mterlaced Wlth A—mch cable R

, The two fords near Wms]ow—one 270 feet long ‘and the other,
220 feet long——were ralsed and- paved with a 31x-1nch concrete pave—

. ment.
5;

'lhe entlre length of cheral Ald Prolect No 40 ,was - surfaced
under the old spec1f1catlons which “allowed ‘a maximum of two ‘and
‘2 half inch rock: in"the surfacing, which' necessarily / makes’ thé: main<

- recommended that’ thc ‘entire length of ! ths prOJect should: be resur- o
< faced to"put:this pro]ct in: fnjst—class yshape as to riding qualities. * :

: , U S Route 70 NS
- Holbrook St J ohns Hldhway ER Apdche County

" ’Length 8.83 Miles e (FUA Noi78:A
' D L BUNDY, Reszdent Engmeer :

,,,,,,

Thxs ‘project extends Hfrom the tovvn of Concho towards St ]ohno :
for “a " distance 'of /8/83 'miles, ‘and ‘was contractcd to" Udall Udall~
Tanner-Turley: &:Hamlin, who commenced work. on. October 1, 1_)25,
and completed same.-on ]uly 27, 1926 :

N s 8

~'This contract included” Oradmcr surfacmg and construction’ of 4ll
drainage structures.’ . The largest . of . these. was a *10x12. reinforced
‘concrete :box, 43 feet . long, and a 23-foot reinforced . concrete bridge.

1




These prOJects iwere: made to’ f1t ‘an’ old 32 foot remforced concrete
brldge in: place near thc town ‘of Concho . ‘

: " Local surfacmg ‘of excellent quahty Was procured from  two pltsl :
~along the. prolect ‘and run through a revolying screen with 134- mch,' .
,‘,‘cxrcular openings, none being crushed. - ‘Al of ‘the pI'O]eCt was -sur-

'Wthh was surfaced ‘to three inches on account ‘of ‘an excellent sub- -
: grade All fords “upon th1s prOJect were paved’ Wlth s1x mch concrete S
pav1ng o , : -

: fence, placed on 6 by 6 inch posts, spaced elght feet apart Wlth all =
of ‘thestructure above ground palnted white. The contract called, ’
- for painting that part of these posts in the ground with creosote, but-.

- owing to lack of" penetratlon procured by this method, a supplementﬂl
agreement was made -calling for boiling these posts in half creosote
- for a period of two hours, which produced a penetratlon of between

ocracks, thus 1ncreasmg the life of the posts at. least double.

: UL S Route 70 :

St Johns Sprmgeerlle nghway Apache County

Length 9.7 Miles - . F.A No. 68-B
. JR. SHEPHERD, Reszdent Engineer e

: Federal Axd Project No. 68B extends from the: east end of Federa :

- tracted to Udall & Udall, who- started. work March 5, 1925, and com-

pleted the project October 31, 1925. The contract called for gradmg, ”
surfacxng and ‘the. construction of all dramage structures, ‘

The only large drainage structure upon this project was a two- span e
reinforced . concrete br1dge across the Lllttlc Colorado R1ver near
Sprmgervﬂle : TRE : , :

v
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. faced six .inches ‘with the exception'of. about two and one- “half miles, .

“The eritire prOJect is well protected w1th the’ standard w1re guardt,.:l ‘

one-sixteenth and oone-eighth. inch, ‘and penetrating - ‘the seasoning Sarisd

Aid ' Project. No. 68A into the town' of Springerville, and was con-. . '

The surfacmg is a six-inch surfacxng compacted in place About” - .
: half the project is surfaced w1th a gravel procured near Sprmgerwlle, el




;openmgS' the other half was surfaced w1th al yellow cmder treatedy
"the same as the gravel before placmg upon theﬁ road ik : '
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MAINTENANCE o

ZZ| AINTENANCE  of hlghways is a very greatly debated sub-
ject. The ‘word “maintenance” within ‘itself has' never been ‘
accurately defined. It may mean consrderable work or it
“may ‘mean very | little, ' o :

Mamtenance as apphed by this Department stands for marntamrng
“the. best riding surface ‘that is" practicable to ‘maintenance with the .

‘tion has been given ‘maintenance by this: Department, and which has -

which has given them the reputatlon for belng the best roads of their
krnd in-the country. B CTRT -

Practlcally every condmon ex1sts wrthln the confmes of the ‘State -
¢ ranging from" snow- -capped forested mountaln ‘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

material that'is found in’ the United States is encountered in- the hrgh-
ways in' the terrltory traversed by them in Arizona. o

ThlS condrtron means that a standard method of mamtenance for
the entrre State cannot be used, but that practrcally every section, and
in' some cases every few mrles, drfferent methods ;must be resorted to-
in “order to propexly and economlcally maintain the hlghways Uni-’
*form methods ‘and standaldtzatlon may be resorted to to a certain
‘extent but it cannot be used as.a standard in the actual workmgs of e
the various sections of the highways. ‘ i :

Mamtenance isa feature of hlghway work that was given very lltt
resulted in a great deal of work having to be done as mamtenana,
which: really should have been done under constructron Fherefore

. the “construction of the hrghways in the present day, mamtenance 1sv
. con51dered from the very start of the location of a road.,

'

materials and class of construction of the highways. Prrmary atten- -

resulted in wide spread comments upon the: nghways of Arizona, and -~ *

State ‘where snow ‘is never known. It is:believed that every - known .-

-~ attention some years ago in ‘the construction of the highways, which
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- Some of the hlghways of the State are today carrying a greater flow

of traffic than the mater1a1 ‘which’ constitutes the sections of  the high- -

- ways will w1thstand These sections ‘are exsiting today- not by the
- strength of the’ surfacmg materlal but by the gerat eforts and careful .-
“application of maintenance by the District: Englneers and their main-
tenance crews. A great deal of assistance'is being rendered :mainte-
nance by the. laboratory . that ‘is ,maintained  by. the Department and

~« which is saving the State a good deal of mdney, and will save them''a

- great deal more in the future by v1rtue of the . laboratory and its ap— ,
fphcatlon to mamtenance materlals ‘

, ~In addition to- the trafflc, weather plays a great part in malntenance g
.and necessrty for. maintenance. Much' of. the material that must be
- used ‘in this State for highway' surfacing s’ largely: dependent upon -
‘moistire " or rains for-its stability... Winds are’ also very detrimental
~and cause -a- very rapid:‘lossofthe surfacing: as the mater1a1 is
‘ground up and loosened by traffic and the winds sweep it away and
in some sections of the State, where winds are frequent, we flnd thrs
a very hard thmg to combat Wlth mamtenance. : ‘ :

» Maintenance ‘in .the: future is, somethmg that is' going to requrre a.

: ‘great déal-of-careful attention and study due t6 the low’ wear resist-
- .ance‘of. much of- our-local material and-the-financial inability: to pave :
. many sections: upon ‘which the . surfacmg materials:are: 1nadequate to

" withstand ' the wear -of the present traffic, and ~will: naturally very

g 'rapldly d1s1ntegrate under the future increased traffic. It seems al-

most xmp0351ble to hold some sect1ons of the roads under present con—
. ditions, and from all calculatxons they should be total Wrecks now, but

due to the contmual and. mtelhgent apphcatlon of mamtenance, these
~sections are existing from day to day. "'They cannot hold out rn—

def1n1tely and should be paved as early as fmancrally pos31ble

Mamtenance has become one: of the large expendltures of the De— r
-partrnent and. many maintenance camps are necessary. As the De-
partment has in the past been contmually short of funds, these camps :
are in every sense of the word ‘camps.” They are sore spots along :
the hrghways and greatly affect the miorale of the malntenance crews. -

' Evry effort should be ‘made f1nanc1al]y to permanently locate these
camps’ upon State—owned land and mexpenslve, adequate quarters' :
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:l‘prov1dede by the State for the housmg and protect1on of State crews,i
‘equipment and supphes. In the northern part of the State, particular- -
- ly where the equipment. necessarily ‘sets out’in the, open durlng the - °
- winter season;. it very often’ happens that’the motor equ1pment is de-- .o
layed -several ‘hours .in: gettmg out’on the jobs in the mornings’ due to
'the inability to start the equipment by . the maintenance crews. As a
.certain amount of work is always demanded upon equlpment by the
\:mamtenance Crews in order to keep ‘them 1n running  condition, - this
_.now must necessarlly ‘be done out in"the open-and inall kinds of;:_l
',},weather——-heat and sand storms in the desert—zero. weather and snows "
_in the north. This w1ll not entail a vrey great expense oon the part of.
- 'the State and will save the amount ¢xpended within a very few years
by the ability to protect the supplies from: the traveling’ pubhc and
‘protection to the equipment and morale of the maintenance crews

BE From the detail that follows, a comprehensxve idea may be obtalnedf' ”
. of the volume and scope of mamtenance Whlch the H1ghway Depart-
i 'ment must’ ‘do. i , SR




STATUS OF MAINTENANCE DEPARTMENT

) . Graded and - Gravel Asphalt Concrete -~ - Total’ .~ Total ..
County Route No _VGraded Drained -~ -Surfaced " ' Pavement ~ Pavement = .by Route: by County-
Apache U.S. 66 4800 600 . - - oo llan T F Ll 5400
* Apache U.S. 70.. 7.17 6905 - L. e 91.22
Cochise U.S. 80 2600 .69.24 16.49. © 13589 =
Cochise State 8l. 5150 L - 51.50
Cochise State’ 82 i e e 19.50 19.50 ..
- Coconino * U.S. 66.oeeieeecsl el 40.33 52.17 92.50 .
Gila U.S. 180. 500 . s 3310 -l 38.10
Gila State: 88 il e e 3300 - oLl 3300 -
_Graham U.S. 180 2780 - L. 42.17 746 90.63 . . i
Graham State 81 3000 0 .l e 3000 . ..
Graham .~ State 7l i e e 1030 -~ Lo i . 1030 13095 .
Greenlee UiSo 180 eeeeeiee e 19.50 il e T e 19.50
Greenlee States Tloiiciiieeeee e e 2370 . ol el 23.70 43.20 -
Maricopa - U.8. 80l il e 7740 5495 14040 - .-
Maricopa-© U.S.7 8% e s 35.70 . 18.85 5455 - L
. Maricopa State 87 et e - 5.30 530 oL
Maricopa State 88 . e e 41.50 41.50 241.75
Mohave U.S. 18.85 3115 62.20 112:20 112.20
Navajo - U.S. 21.87 . Ll 3483 5670 ¢ leviusia
Navajo US, 70 e 6.60 14.26 2086 ~ 7156
. Pima U.S. 80 e 57.21 . 61.00 3
Pima - U.S. 89 e e 29.05 8.85 3790
Pima State 83t s e 23.60 23.60
Pima State 87. e e i 25.00 25.00
Pinal - U.S. 80l e o e 71.76 8326 .- i el
" Pinal U.S 180 icecreereeees ool e 26.00 2600 0
- Pinal State 87 e 39.00 26.54 65.54 J—
Pinal - - State . e 430 "4.30 179.10
Santa Cruze U.S. 89 iiiiees e e 2698 . 29.30
© Santa Cruz State 82.. s i e 4900 4900 -
Santa -Cruz- State - 400 4.00 - 82.30
Yavapai U.S. 25.10 5150 - 0l
- Yavapai.  U.S. -9297 - 29297 T L
. Yavapai State 26.80 26.80 171.27
Yuma w U.S. 84.00 88.00 88.00
192.52 227.65 1201.73 : 178952 .
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‘DISTRICT NO.1
| W ‘R,. HUTCHINS, DiStrictT_Ehgiheer ,
zhsTrICT  No. 1 s d1v1ded into twelve maintenance - sections *
‘which not only carry a“great variety of types and kinds of
roads, but a great variety and extremes of climatic condmons,
the extreme west end-of the district being at Topock on the
Colorado River, with an elevatlon ‘of only 500 feet above sea level

sections and snow plows and tractors are kept upon. these sections :
for this purpose. :

, Although there is very 11ttle of the total mrlcage of DlStI‘lCt No. 1
~constructed to full Federal Aid and State Standards, a large part has:
~been - constructed: and surfaced by State forces and" by the. continual
- applrcatlon of new materwd by the maintenance crews, but there are
still parts of the dlstrlct in Whlch no def1n1te 1mprovements have been
‘made : e , RN :

.The ultlmate aim of mamtenance is to keep .as near a perfect rldlng
surface as possible, This is easrly done under the right conditions
of a surfacmg suited to the class of traffic. There are some few sec-
tions in District No, 1 that have these conditions, but the greater part
is either unsurfaced or is carrying a trafflc entrrely too héavy for the
type of road that is now bemg used. '

]

. U S. Route 89——State Route 79
Prescott-Jerome nghway . Y’tvapal Countv
Length 193 Miles '7 R i A F E 317~'

. W.T. SINGLLTON, Caretaker o

This section extcnds from the “city. limits of Prescott north srx mrles

and subject to no snowfall and very little rain. Fhrough that part of -
the district near Flagstaff and ]erome the: elevatlon is 7,000 feet above
sea level and the sections are necessarily considered snow removal -
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‘on the Prescott—Ash Fork H1ghway to the ]unct1on of the Jerorne ngh-
g 'f‘fjiway and thence 133 miles_ ‘towards : Jerome.:
o W. D. truck, one grader and drags :

e ,:the Junction is now. ‘under “construction’ to full' Federal' Aid and State
Standards, and- Wlll be completed carly in 1927 ‘ :

o of 13.3.. mlles towards Jerome was scarified, reshaped resurfaced ‘and
e ‘dramed and widened from 16 feet to 24 feet, and is.now in flrst
% E condmon AR ,

is on the Federal ‘Aid' or. Seven Per, Cent System andU. S. Route

No. 79. Bt R e Y S

; Length 13 5 Mlles i e A F :E 316:

) "'from Prescott and extends to the town of Jerome a d1stance of 14 1
mlles T Fap

‘ and 1s not subject ‘to much more storm than 1s the terrrtory in and
P (around Prescott but the mlleage over Mrngus Mountam attams a hrgh
~ elevation and is sub]ect to heavy Snows, Tt s consrdered a snow
“’f_ﬂremoval section, necesitating a snow p]ow and ten ton Caterpdlar,

= regular mamtenance work

I“four miles’ of this entire distance that, although. bullt ‘under; Federal
CAid and State Standards, was one of the carly projects and is ent1rely' :

5 . grades

W

fEquipment. used is an’

That portron of this, sectron extendrng from Prescott six miles to.

During. 1925 a; part of  this section frorn the Junction’ for a dxstance

. The port1on of thrs sect1on from Prescott o the ]unct1on six miles

No.: 89. “The: portlon from tle ]unctlon to- Jerome is on: State Route

: State Route 79
Prescott-J erome nghway

SID SIMPsON, Caretaker

Th1s section starts, at the ‘end of the precedmg section 193 m1les

TR

'lhe Prescott end of thls sectlon 1s in. and near Lonesome Valley “

equipment in add1t1on to the I‘ W D truck grader and drags for .

N

“This section is falrly well surfaced’ and’ dramed but there is about 2

too narrow for a mountam road W1th the necessary curvature and

Tl

Ui v i




STATE,HrdIIWAY DEV‘PARTMENT ‘ ' L 8 " 157
T S B Route 89 . ;

Prescott-Ash Fork Hldhway " Yavapar County |
Length 22.3 Miles A.F.E. 318

surfaced durmg the last . two. years w1th crushed malpals and cinders,
- isin very, good cond1t1on as to r1d1ng quahtres.

The mamtenance crew .is’ composed of caretaker and truck drrver,‘
with an F ‘W. D. truck, a grader and drags. G

Although this entlre sectlon ‘was bullt as Federal Ald PrOJect No 61 :
the fords were .not paved and give: consrderable trouble. during storms:
The surfacmg was . only placed twelve feet wide on top, feathered: to;
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- fourteen feet on the bottom, Whlch makes passmg very dangerous at

hrgh speeds

U S. Route 89

g : Prescott Ash Fork nghway R Yavapal Countyr
: f’"Length 23.55Miles . A, F. E. 320'

MELVIN Hoom:s, Caretaker
ThlS sectron extends from the north end of Federal Ald 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 Natronal Old Trails Highway, now known as U. S.

Route 66, connectmg Wlth this, hrghway about one-quarter mlle east
of Ash Fork, :

This' Section is surfaced wrth cmders and caliche gravel surfacrng,,
and is farrly easy to’maintain, A crew of caretaker and truck driver

h‘are kept upon th1s sect1on with an I'. W D truck a grader and drags.

The Worst feature of this section is that although it was constructcd

~ as Federal’ Ard PIO]eCt No. 62, the fords were not paved, which makes:
- for difficult maintenance, and: the surfacmg was_only placed 12 feet
‘ lWlde feathered to 18 feet and is very dangerous for. two cars passmg

S at hlgh speed '

U S. Route 66

: "Ash Fork Flagstaff nghway " Coconino County ,‘
: Length 17.5 Miles o A. F. E. 306

E. NEWBERRY, Caretaker

"This section. begms at the west cxty llmlts of Tlagstaff and. extends
west for 17.5 miles. .

Although 15-1 miles of thxs was “built . as Federal A1d Prolect 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




has been widened in all of the worst places by the maintenance crew.
This .section ‘is a snow removal section- and necessitates .the use of.a

taker and truck driver are the regular. crew, -augmented during the
~ summer months. by a few laborers and teams for extra work.

high fills, that need widening. badly, as these are dangerous during

Snow Removal Sectzon, Ash. Fork- Flagstaff Hzghway

out of thls sectlon whlch makes for safer drlvmg There is one very
dangerous grade crossmg over the double track of the Santa Fe rallroad
upon. this section,

U S Route 66
Ash Fork Flagstaff nghway
Length 175 Miles:
 Berr BROWN, Caretaker

Cocomno County
A F E 307

Srate. Hiciway DeparTMENT 7 © 159 ¢

snow plow and ten ton caterpillar for snow removal, as well as an
F. W. D. truck, grader and drags for ordinary work. A crew of care-,

: Although the mamtenance crew has done excellent Work in w1den1ng‘
this “entire section, there are some places espec1ally some of the rather

wet weather.. The rather excessive crown is gradually being worked -

Thxs 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

continuall ly by the maintenance crew, there are still some very narrow

L and crooked places that need-work' badly ‘ ‘

. This sectlon is a snow removal sectron and requxres a snovv plow o
- and ten-ton caterpzllar as part of the’ equ1pment besrdes a F. W D
i‘truck, grader and drags for ordmary work, -

I‘he crew consxsts of thc caretakcr and truck drrver

, U S Route 66 R

Ash Fork Flagstaff nghway L L

Coconmo and Yavapal Lountles B e
;L'ngth 190M1es S AL F E. 308A andB c

| WiLLIAM SMITH, Caretaker

lhls bCCthIl extends f10m the West city: hmlts kof illiams, Loconmo
(‘ounty, to: the postoff1ce in Ash T orky Yavapal County, ‘md is made
: up of a State constructed road 8. 36 mlles and two! Pederal Aid: 1’101ects k
: .‘No.* 37 2.83 milesin- length and / No 515 48 mrles
~1ota of 16 mrles.; The last three ml]Cb of thls sectlon or that frorn/
the Cocomno Yavapar County ]1ne, to the postoffrce m A%h I*or{,
is"State constructed v SR R

Although this ‘section is made up- of Federal Aid Projects- and State
construction, it needs wrdenmg badly in places, as the Federal Aid
PrOJects werc built narrow. There are two miles’ of dirt road tpon
“this section that have never beén surfaced ‘but ‘which need surfacmg' ‘
badly, especially in wet weather. - The balance of 'this " section® is
~ fairly well surfaced with red cindérs and is kept in fairly good con-

. dition by frequent apphcatlons of ‘new: surfacmg placed bV the main-

~tenance crew.. ., ., creee b b E W et R ,
- /This: scctlon is: considéred- a snow removal sectlon and .a..SNOw, -
‘ ‘plowy and ten-ton caterpillar are part of the maintenance equ1pment/
besides an I'. W. D. truck,’ grader and ‘drags for the usual work. The o
‘crew consists of ‘caretaker and truck driver. ./ »t o r Y




There is one dangerous grade crossmg upon thrs section Just east
of Ash Fork, crossrng the Santa Fe rallroad runmng into Phoemx
»from Ash Fork.: ' B T TR TI

ERPIe - u.s. Route 66 NI
iy Ash Fork-ngman nghway L b

J. F ROGhRs,’ Caretaker

lh1s sect10n extends from the postofflce at Ash Fork 0, the town
. State road, rather. narrow. w1th some sharp. curves,. but hasbesen
This has. been surveyed and plans and’ estimate ‘made for . the: con-

i Federal Aid, PI‘OJCCt No, 80-C..

and is surfaced with a.red cinder,. which'; though fairly 5ood ‘is ‘ot

. has been hauled upon a large part of this road by the- malntenance
- crew. ' \

PERIaRtE

The last 97 mlles into Sehgman isnot: only narrow: and: crooked

State:Hicuway DEPARTMENT 161 .

Six thousand yards of .crushed® cinders: and malpais have been
‘placed on the worst worn, sections of. this. road "during the past year
1926, A 60- foot ‘and 'a 30-foot ‘wooden 'bridge “have been entirely -
& reparred and: refloored,- wrth the old: Wooden hand-rail ;replaced . by ~
the w1re fence type of hand rail-at a cost. of approx1mately $1 OOO PR

"'LengchSIMlles e AFESIO

- surfaced.. more or, less the entire distance .and . is.in’ fair condltlon :

struction . of the road .to full. I‘ederal Ald and State Standards under‘

The next .9.35 miles was burlt under Federal A1d Prolect No 57‘

entxrely satisfactory from an.easy. maintenance, standpomt Surfacxng ‘

: but is through: a-material that is very: nearly ‘impossible!'to" control
by maintenance. There:has®been some ‘surfacing hauled -upon ithis.
section, but’the mileage is too great for. complete: improvement by’ a-

of Sehgman The first six. mtles going west from Ash Fork. is:an jold "

- small gang. Thls stretch has been surveyed and plans and estimate

Imade for the construction: of | this ‘stretch, designated Federal Aid

. crosslng w1th the Santa Fe railroad near Crookton

i

 this- section, using an'F W D. truck ‘ai grader and drags:

~~Pro]ect No. 80-B, . This construction WIU celiminate a dangerous grade

The caretaker and: truck driver constitute the' regular crew upon‘,
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= U S ‘Route: 66
Ash I‘ork-ngman nghway .
: Yavapal, Coconlno and Mohave Counties
A,LengthsssMxles " AR.E31A. B. c
o VV ALTER PECK, Caretaker

Fhls sectxon extends from Seligman. to the Carpenter Hotel at~“‘~,

. Peach Springs, and covers a miscellaneous cross-section and alignment

as well as surfacmg Parts' of this ‘section” are good in dry weather
and a large partis.very: bad during wet weather. on account of the
type of material encountered, but it is -too large a ]ob of surfacmg
for ‘a small crew to do anythlng with.

It is recommended that ‘this_‘entiré ‘section, be reconstructed to
Federal ‘Aid and State Standards ‘at the earliest date possible.. The
first 'six’ miles” west: from: Seligman have: been surveyed, mapped and
‘ esmmated under. Federal-Aid Project No. 80-D, eliminating ‘as’it does .

two! veryﬂ dangerous grade -crossings-on 'the’ banta Fe: railroad. The

'glast :9:2"miles have been surveyed ‘mapped: and estimated under Fed-
eral Aid> ‘Project: No.:80-Aand is entirely within the Hualpax Indran
Reservation upon which 100 per cent Federal Aid can be’ procured.

""I‘he equrpment ‘upon' this section ‘consists “of ‘a ‘ten-ton caterpillar
‘and 12-footvgrader, an'IF,'W."D. truck: and elght—foot grader, a’ one-
ton Ford truck and drags.’ The regular crew consrsts of caretaker
and# fOur’ menutd LI e e e e

“This section ‘in its present state is too long for the best maintenance
by onecrew, but:if it were :built to.full standards this would not:be
the case. s The: present crew ‘keeps: this section in very good condrtron,‘
'conSIdermg the type of: material it has to work: with. g 5

- 'This: section: extends through three counties: --Yavapai, ‘Coconino

‘ and Mohave , b PISTIT

A e b U S. Route 66 oy
Ash Fork- ngmftn nghway Mohave County;
Length 52.0, Miles . . . A F E. 325

This section extends from the Carpenter Hotel at Peach Sprmgs to
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ngman. About 15 miles of this section, west from Peach Sprrngs
is a caliche gravel. surfacmg, the balanceof 37 miles is ‘made ‘up ot
dlsmtegrated granite and sandy clay surfacmg The greater part of
this. section " is rather easy of maintenance as regards the. surfacing - -
with ‘the exceptxon of -the sandy clay stretches, - which go to.pieces
- rather badly in dry’ ‘wedther with the heavy summer tourist- traffic,
An application of calcium’chloride’ upon these stretches ‘may solve to
a‘great extent:this: trouble, as: they are: excellent When damp P

The greatest trouble Wlth thxs ent1re sectron is poor dralnage, oi
Wthh proper care has never ‘been taken, and although the mamte-
nance crew- has done a great deal of, extra Work to take care of th1s
drainage such’as about 2,500 lineal feet of retaining “walls’ seven ‘10
10 feet high along the various washes, the job of taking proper eare
of the dramage over this entxre sectlon is too great for ‘a‘small-crew.

The Santa Te rarlroad has recently bullt 26 neW structures"‘from
Hackberry to ngman Wlth noth1ng havmg yet been done I h
highway to take care of thrs excessive water, and Wthh durmg the
Afirst flood will destroy a large part of the present hlghway But
as this' stretch’ of ‘road is partlcularly straight over’easy' ‘country’ and
paralleling the railroad; the new structures to take’care’ of thrs 'witer
“could ‘be' built, using the present road: until: 'such “time" as money BN
available to construct the entire project. -

The crew upon this sectlon consists | of ‘a: caretaker and five men,
using . two Wehr graders, one-man graders, -one-ton Ford truck, one
Ford ‘roadster, one’ grader and drags:- Although ‘thes present ‘main?
tenance: crew keep this section in very good shape,rit is entlrel}c t0Q
long in its present condition for one crew. Thxs crew “will probably
be split up into two'crews during ‘the early part of 1927 Wltl'l the
estabhshment of another maintenance camp.

5 T Lol
Il wife

Approx1mately the first 10 ‘miles west from Peach Spr1ngs has been
surveyed ‘and plans ‘drawn" and'‘estimate made under“Federal Ald
PrOJect No. 80-A, this bemg ent1rely ‘within the’ Hualpax Tndian- Res—
ervation” and subJect to 100 per cent Federal A1d ‘participation:’” A
survey, plans and estimates, have been prepared for’ four ‘miles* ‘of
thrs section- through Hackberry, elrmmatmg s, it-does .two, dangerous
grade crossmgs ‘with' the. Santa Fe railroad.. . .7 i

\




164 - Starte-Hicuway "DEPARTMENT

i U S, Route 66 =
ngman Topock nghway ”Mohave Coun’ty:

Length 288 Miles o ALR. E 314
LWL CUMMINGS, (Jaretaker‘"""’

H‘Thrs sectlon extends from K1ngman to Oatman, and is good for,
~ some two or. three miles west from Krngman, but the: greater part.is
a. mlscellaneous type of surfacing; for the most part a natural or
"unsurfaced The ‘two Federal ‘Aid Pro;ects Nos 5 and 44 were built
~ under’ the “old spec1f1catlons whlch aIlowed a narrow cross«ectlon\

and also a maxrmum 31ze of two and one—half 1nch rock 1n the sur-
facmg b e

o

N
ASTRESE

yibgn

lt is’ recommended that thlS entlre scctlon should be rebullt as it
(‘rosses a high d1v1de just east of Gold Road, over wh1ch the al1gn-
‘ment is’crooked and the grades steep, with a narrow ‘roadbed. - This’
section’ also. has a grade crossing “of ‘four ‘tracksin ngmdn wrthe

another grade crossmg about one mrle wcst of ngman

Fiael o teretia

. The. regular crew. upon thlS sectlon conswts of caretaker and thrce
men, with one Wehr"one-man grader one T, W D truck, one Tord
.ton” truck one grader and drags, . T L

o U.S.Route66 -
, "Klngman Topock nghway Mohave Coun‘tj/
| Length 250 Miles A F.E3IS
L e E M. SHOTMILI ER’ Caretaker :

Thrs section extends from ‘Oatman to’the: hrrdge over the Colorado
Rrver at Topock. 16 m11es cast of Needles,. It has two miles. of State
built road just ‘west. of- Oatman and about one. mlle Just east of
'lopock These three \mlles ‘have for the most part never. been sur—:

faced or were. surfaccd under the. old specrfrcatlons, allowmg too, muchl

ovrs1ze Jin the surfacmg e et

“The':22" miles* built" under Tederal A1d Prolect No 39 were” bu11t1
under the old Tederal Aid’and ‘State Standards" which: -allowed" a:
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narrow, roadbed, excessive curvature and too much oversize .in the
surfacmg These ,conditions  make this bCCthn dlfflcult to mamtqm
to a smooth rrdlng surface.

..‘:I‘here are three badly washed fords near the Topock and tlat
will” be - repalred by: an extra gang emploved for this ' purpose..’
reqular crew uponthis - sectlon ‘consists of caretaker and truck drlver
usmg one F W D truck one grader and dragsf: :
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. ;GEORGE B. SHAFFER,rDiStrict.: Engineern;'»i‘

: U S Route No. 80 iy
Phoenlx‘Yuma nghway S Yuma Countv
Length 385 Miles =~ e AVRUESSS
o F. O. DEBERRY, Caretaker

%/ His section extends’ from' “Yuma' through about -15 miles: of,
. ,/?/ ~’sand mesa and the remainder skirts ‘the foot of the, moun-
. talns practically on the banks. of the Glla Rlver to Wellton

‘Four miles on the mesa. has been paved and o mamte-
nance has been applied’ to’date:: ATtis] ant1c1pated that very lxttle
alntenance will be necessary, durmg the next two, yeats,

o Ty

The next 5.5 mlles isan.old macwdam road surfaced W1th a poor
material.. Wear is very. apparent as the: ‘macadam is raboutvall™ that
~is left and is in’ very poor condition.* The source of- surfacmg s very

remote and thlS part of the sectlon should be: paved at once:

" The next SlX mlles known as the Araby—Blalsdell sectxon was 1l
in about the same manner as the last mentloned sect;1on but by rea»
~son of its location has received a much greater traffic, and the mainte-
nance has amounted to nothing less than contlnued light construction.
Fortuna Wash is:crossed on this section’over' ford crossmgs Wthh o
have given cons1derable trouble durmg the' ramy seasons, : ‘

The greater part of the road from Blaisdell ‘to ngurta 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 beglnnlng

Long hauls "are required on all surfacmg which isnecessary to make‘r
repairs - on flood: damaged. ford crossings, Recommendatlons are of -

to end on account of ‘the narrow grade and: bad dramage structures. -
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no 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 Telegraph Pass nghway now under ‘construction.

The Lxgurta “Wellton stretch; a standard built road on sand sub-

' grade; . has ‘sufféered severely through the. ‘extremes :of weather. It is
difficult to retain the binding material during ‘the long dty spells and

the ford crossmgs suffer great damage from the ravaging ‘mountain
streams’ durxng stormy periods owing to’ the fact that this is a cloud

burst area. Owing to these two destructive conditions along with the

ever 1ncreas1ng traffic, this part should be 1rnproved by resurfacmo
and dramage 1mprovements

- U S Route NO. 80 .
Phoemx Yuma nghway B N Yuma County
Length 23 Mlles & e A.F.E. 352
ARTHUR RENNI‘R, Caretaker

The. subgrade of 'this- section is’ 1n a greate1 patt a desert blow
sand - and frequently «crossed by flat sand washes, There 'is nio local
surfacing material 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 perlods accompamed by dry winds, high’ speed
traffic and roadside material tended to destroy the bmdmg and wear-
1ng quahty of the surfacxng ‘

'lhls section was resurfaced w1th about two' inches of fair - materlal
Iess 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 mater1al in place at the

o

-This: sectlon should be: pavcd in the very near future Fhelc has
been some flood damage to this section but not of a serious kind.’ With

-a:few minor changes in improvements, the present dralnage structules
‘are good except that they should be paved : : :
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UL S. Route No. 80 Lo i ien

" Phoenlx Yuma nghway 7 Yuma County o
- Length 261/2 Mlles 1 A F E. 368_ -

B WELDON, Caretaker P

‘ This section has for its subgrade a soﬂ very unfavorable to natural ‘
surfacing for the greater part of its length, inasmuch. as it'is unfit to
“be graded-on to ‘the.road for blndmg purposes. r It has a- destructlve
effect on the surfacmg dedah s e v b E s s

- As. to, resurfacmg, this -section ' is fortunate in: havmg farrly good

materlal at each: end and: contains: some gravel Wthh tends to a1d in
the - process of malntenaance R M L

The maintenance of this sect1on consists of the use. of two heavy
trucks one No. 8 grader with blade cxtensions,-and one heavy road
planer "The road planer is apparently the most effective equipment -
- for:this section. Traffic is heavy and the dry spells are of -long’ dura-
tion. i The’ surfacmg is getting thin but with ‘careful ‘maintenance ‘the
road should hold up for:two more years, but owmg to ithe character g
of roadside material, extensive droughts and increasing traffic it is not
advisable to attempt” to maintain” this sectron as a natural road for,
very many years, T T it V ; '

Wrth a small amount of protect1on work the dramage 1s good as
, now burlt AR ' :

e U S Route No. 80 k PO AST
Phoenix- Yuma nghway S = Marlcopa Countv
Length 218 Miles  A.F.E. 368

TOM STORY, Caretaker i, g

Fhls sectron was bu11t on a ,rather hlgh grade 11ne through easy L
rolhng country “The roads1de material is of a varied nature some of
which makes fairly good material for rebuilding, and retalnmg good‘t
shoulders. The road was originally surfaced from local pits which
gave up materlal composed of: caliche gravel. and caliche mud.: The'
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cahche-gravel made a road very pleasmg to traffic and responds Well

; to mamtenance, showmg an even general Wear

The callche mud set up very hard, furnlshmg no. float Some' pot—

'holes have developed which stubbornly resist repairs. The caliche-

mud becomes slick during rainy. 'periods and does not respond readily

to ‘maintenance, but does resist traffic wear, It is in no danger of

break down wrthln the next two years if properly malntamed

~Two heavy trucks one power planer and one No.' 8 grader make up

g the maintenance equipment on this section.

An abnormal rainfall last' summer: caused considerable damage to

' the shouldérs by side washing, but the structures are ample. Some

protection work is necessary to control the’ approachlng waters, and
getaways should be 1mproved to make this an ‘ideal section.

RN

U S Route No. 80

- ‘Phoenlx Yuma nghvvay i g Marlcopa Countv

Length 241/2 Miles |~ - A F.E. 353
C S. HARRINGTON, Caretaker

“The west flve miles of this section, the greater part ‘of which runs
through. an irrigated district, was surfaced 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'draw back from the stand-
“point of mamtenance, as all resurfacing materlal must be hauled from .

dlstant pomts, running the. cost very high.

Resurfacrng was done to the extent of about two 1nches, 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
‘ well kept sections_ since resurfacmg, but a paving program.is in the
g foreground for this sectlon,lowmg to the scarlty of surfacing, except

at Van expensxve haul

“'The next 10-mile section- extendmg tor Glla Bend: has -a-more favors -
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able outlook, owing to the fact that: resurfacmg material can be ‘had at
a_reasonable  distance. . The present -surfacing, which was: obtained
Ioeally, resists traffic well but it will. be necessary to resurface .in’the
near future., A.crusher, would pay, as‘most ‘of: the best! surfacmg con~
tains a high percentage of ovet-size.’ iy b v D s

“At least four streams 1n thrs section’ should be brldgcd! The struc-
tures at these pomts now are ford crossrngs which*are ‘dry'most ‘of the
year, but being in"a cloudburst’area, the ‘streams’ sometlmes unex-.
o pectedly’ reach a ‘dangerous depth and remain so' for ‘several’ hours
 This" condrtlon is' a great hrndrance both to traffrc and marntenance

'lhe next 95 mlle stretch extends from Grla Bend towards Glllesple
~Dam, and with the exceptlon of the flrst two rnlles thrs _part.of, the
*road has suffered about all of the adversities. that nmaintenance could'

fall heir to. It is located. below a supply canal Wthh breaks it banks ,
at .promiscuous times and places . This, unforunate condltlon 193‘ac—‘
'\centuated by the fact that the hlghway is built for ‘the greater ar
of the distance on a- srlty suborade whlch does not offer much’ resrst—
ance . to the . rushlng waters ‘r'rornihe canal breaks whlch are sorne
trmes added to by Tocal ra1n fall ' - :

This section was orlgmally bu11t and surfaced NArrow: and toa rather
choppy profile.. A great amount of oversize is: ‘contained.in the surfac-
ing which has been a‘nuisance to traffic; and maintenanceihas been a
continual struggle. It would be far. 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 and' one heavy :
planer is the regu]ar mamtenance equrpment on this section.:

U S Route No. 80 ‘:’"‘:l‘."?fj'

: 'Phoenlx -Yuma nghway i Marlcopa County

‘Length 252M11es . Lyt AL F E 364/,
ST RN O B MOON, Caretaker HY PN

About 1414 mlles ‘of ‘this’ section lies between Grla ‘Bend and Gille- -
. spie Dam, . It is_a. continuation of the. Predra-Grllesple Dam Sectlon
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and ‘shares 'in common all of the unfortunate ‘conditions, - havmg been
washed out at several .points by ‘the-waters from"breaks in"the ‘canal
~ above. : The menace of canal ‘flood” waters makes’ 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. 7 ' -

The Grla River crossing is made on the apron of the Glllespxe Dam,
Thxs crossing .is .probably. the most w1de1y known, one in.the “south-
west. - During, the greater part’ of. the ‘year,. this crossrng adds an. in-
teresting thrill to the trip, but during the rainy, season  tourists. ana
business travelers have had to camp on the banks of a ragmg torrent-
for days or continue thexr journey by some other route. Watchmen
are ‘stationed at each end of the crossmg durlng times of hlgh water
to' warn traffic of the dangerous stage ‘of the river, and a hlghway
truck is’ maintained there to. ‘aid “in ime of drstress ' ‘ :

“This condition ‘will soon be’ el1m1naed by the constructlon of a new
hlghway brrdge WhICh is now under war - and will be completed dur-
ing the early part of the commg year. Standard roadway approaches
totaling about one- “half mile are being built srmultaneously with 'the
bridge which is 1700 feet in length . thus connectmg w1th standard‘
hlghway sections on each side of the river,

“The~10 mile section” between' Grllesple Dam and the Hassayampa -

River is‘a standard well drained hlghway surfaced ‘with' a - very good
‘material.  Heavy local rains have caused 'some bad: sidewashing ‘and
some slope ditches should be- constructed where easy undulatlng grade‘
is so exposed to washmg Careful mamtenance will hold this ‘section
for several years if traffic does not 1ncrease too much But add1t1onal‘
dramage structures ‘must be added." ST s
Two heavy trucks, one No. 8 grader one power “grader, one 'me-
dlum sized planer are used in maintaining the Gila Bend-Hassayampa °
sectlon mcludmg the G11a Rlver Crossmg

: U S. Route No. 80 AR =
Phoemx Yuma nghway SE LT Maricopa County -
Lendth 63 Mlles R T AR P L A F. E. 354

L. W, S’I‘ATLER, Foreman e
The ‘Hassayampa: Rrver crossing ' is composed of two ' 90-foot.
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o permanent steel spans over: the main. channel and the remamder of the:

flood ‘area is spanned with: 190 feet of pile trestle, It is recommneded:
the pile. trestle be replaced at once with a permanent structure,” mamly

- for the reason that itiis dangerous to traffic and. the cost of malntarn-a

ing:is:very high:\ The trestle cannot: last much longer

“The h1ghway from Hassayampa Rrver to Buckeye is nrne mlles of«,
18-foot concrete pavement with seven-foot dirt shoulders meg to

the questlonable character of the subgrade,’ Wh1ch passes through a

- more or less flat irrigated country, the grade. line was held a” httle
.above:the adjacent fields and ‘a longitudinal center joint-was"used..

is:apparent that the center joint, is a pronounced advantage as-no lon‘gi—’ :

wudinal 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 ofthe:
careless disposal of the irrigation waste waters. +This is:a condition
which has 10 be’ contmually fought i P

The Buckeye-Phoenlx road;: 35 miles in". length is 16 foot concrete
It is for the most of its length in an irrigated country and built. on; low
grade lme. Thls h1ghway from right-of-way to_ rrght of—way serves.
many purposes, namely, stock grazmg, water gaps,, 1rr1gat10n dltches

Fallure to. provrde suf{1c1ent space’ for expansron movement makes
it necessary to remedy this condltron Wthh is done by drlllmg, and
this method is. .proving successful A portable compressor is use
the. work., A portable asphalt heatmg plant is used for’ refrllmg the "
joints’ and all'ruptures and defects ‘which appear. Although ‘the ‘road
appears''to’ be' ‘good - for 'several® years,: some' regulations regardrng
drainage,* waste” water' control ‘and loose: ‘running stock would “cut
‘down the ‘cost and prolong the life of the pavemeént to'a’ cons1derable
extent and also make the hrghway safer for the traveling public.

The hrghway passes over ‘the’ ‘Aqua’ Fria “River 14 ‘miles” out ‘of
Phoemx "The ‘crossing “is’ composed of ‘the remnants of ‘a’ ‘concrete

N bridge whrch was* damaged by ‘a’flood some years ago. " The gaps’

caused- by the flood were replaced with plle timber type ' structures.”

Several tlmes during the last two years, 1nspectron of the trmber struc-
B .

d'for o

;"i

Wl
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turs have' been made ‘and: each:time - repairs have been found to be:

‘needed. :-Several times:iportions. of the bridge have settled consider-:

ably,. upon examination it was found that the piles had rotted off. The:

\brldge ‘has been:jacked up several times and: mud sills: placed and it
~ continues to settle and hang together.. How:it remains under heavy
traffic. s remarkable butits abandonment is_inevitable in the near
: future.

A'new brxdge is ‘the only solutlon One general rain on the
Aqua Frla Water shed W111 reduce thts structure to a poor detourr
through the river fb d I '

U (S, Route No 80 continues easterly out” of Phoemx through..
Tempe and Mesa to Desert:Wells a distance of about 19 ‘miles: and s
subjected to the hlghest average: traffic of ‘any road in.the State. /As-
dainage, .promiscuous usage .of the right-of-way, causes: the:same. con-
dmon to: prevall as: noted in- the Buckeye Phoemx sectlon

.....

pavement. ‘A small amount of ravelmg of the edges has occured but'
most of : the- malntenance has been: devoted to shoulders. v

The 12 mlles of concrete ‘oni this . road is m good shape but the lack
of* expanmon space is more or less obvious. * The process of rehevmg'

- this condltlon is ‘the‘same as’ on' the Buckeye-Phoemx ‘section.t 'Ihei
‘dralnage is “fair’ only and the sub grade falr in some’ places and ex-'

cellent in- others

The next four! mlles is of 16 foot asphaltxc concrete ad 12x12—mch,,

: ,flush curbs makmg an 18-foot roadway.  The' road 'is “holding up wellf
‘ and most of the maxntenance has been confmed to the shoulders

Thls 19 mlles s good for several years but the amount of trafflcf'

s, gettmg t00, heavy for, the Wldth .of  the highway.. The 1nadequacy T

in;width is strlklngly apparent in. the case of the Tempe, Bridge. cross:
ing: the, Salt R1ver ;at, Tempe, Whlch structure has but 18 feet clear

H X%
PR

.+ The. repalr o the brxdge floor in 1920 proved a fallure under heavy
trafflc and in order. to. save the structure from complete destructron;
expansion ]omts of a. dlfferent type were. mstalled together with other:

necessary yrepairs. .This work : entalled the. removal of the old joints .

and a part;of the slab.i 0 i 0 T s
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The brldge is now in fa1r condltlon for ordmary light traffic,’ but a.
- new, up-to-date, structure ‘is.in order rat this’point. to accommodate:
heavy loads. and prov1de adequate roadwa_y {for the ever ificreasing:
: traffxc on: thrs section, ~ Present trafflc census shows over 4000 cars

The Buckeye-Phoemx—Desert Wells Section is mamtalned with' one ,
asphalt hot pot,” one compressor ‘and’ drxlhng outf1t one heavy truck
one No. 8 grader and one. Ford runabout

]

U S. Route No. 89
Prescott-Phoenlx nghway Marlcopa County
Length 20 Miles e A F E 354

o L W STATLER, Foreman :

‘ Thls section . is “an’ 18-foot - cement - cnocret | pavement runmng
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 sh1pp1ng d1str1ct is ‘subjected to very heavy
traffic during the shipping season. 'Ihe shoulders show considerable
‘wear "during these ‘periods. The remainder ‘of the section” has less
traffic bu census shows a steady increase.  There,is' no: 1nd1cat1on .of:
failure and the same mamtenance equ1pment is used and the same
procedure is followed “as” on’ the’ Buckeye-Phoenix, Phoenix-Desert -
Wells and Phoemx—l\/[armette Sections and. are, cared for, by the same
foreman R o o

All streams are crossed W1th standard permanent structures

; t U S Route No. 89 k
/Prescott-Phoenlx nghway o Marlcopa County'

Length 216M11es A, E.E 36‘3
' CHAS. CARPENTER, Caretaker : ’
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_andthe drainage  structures are standard but all the surfacmg has’
" been applied: through- the iprocess: of malntenance which" has some-
“times 'reached- the: proportlon of an extra gangiin. 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 handhng surface at the pit.. Surfacrng is of .a, good
quahty but not convenrently dlstrrbuted for use on the road Apparent

~ly the success of this road has been that just enough surfacing has’

been placed when and where-most needed. 'Ihe road maintains equal

Ay well through its length

The next 6 8 mlles was burlt to standard 1nc1ud1ng surfacrng This
section is moré forunate by havmg good’ local surfacrng material which'
is the greatest advantage a natural road can have. ;The ientire;21.6-

‘mile section is in fair shape The dramage structures throughout are

good The ford crossings on ‘the Nadaburg—Hot Springs ]unctron sec~

‘ tlon should be paved like those from Marmette to’ Nadaburg

Vaia i ”3,4' B

o e U q Route No. 89

: .. ,Prescott Phoennt nghway Marlcopa County

Length 14 Mlles AN poy | A F E 361
J R BARNETT, Garetaker ‘

FRTTON A:‘m
e P

“The f1rst 11 mlles from Hot Sprlngs Junction™ 1o chkenbur Halt
thouOh a hlgh class type of hlghway, has suffered at times from: cloud—
bursts proving that ¢ one or more of the ford crossmgs are brldge sites.
Good surfacing materlal is convenient to ‘the road. Making a‘short

“haul for resurfacing. - All flood- protection work is functioning success-
fully but some add1t1onal work ‘along the same; line must be done on

this section and the road should be’ kept in good shape for several
years at'a nornlnal malntenance cost.! : e LR

{'The three-span steel brrdge at chkenburg has 'to:contend with .a
stubborn partnershxp affair between the Hassayampa River and Sols
Wash.. The two streams are usually on unfr1end1y terms during flood

. time, " Sols’ Wash enters the Hassayampa River a: few “hundred: feet
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;;\above the brldge and durmg 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 br1dge opening and protectlon to turn the: water. e

‘of 901s Wash are necessary to control the forces of these two combat—s“' h
ing streams. e et ‘

]ust above Wrckenburg the hlghway is agaln confronted wrth the
Vravagmg Sols Wash,  The current is very swift and deep, and. at
times, traffic has been held up from cight to ten hours and at frequent
mtervals 'Ihe stream should be brldged

The )emamder of this section s not up to. standard and there is
fmore bad drainage to contend with, The section from Wickenburg to
: the county line should be brought up to: standard roadway and drain-
age in the near future. ; ‘

‘The 14-m11 section 'is mamtalned with one heavy ‘truck, one llght :
truck, one No. 8- grader one heavy road’ planer ‘and one good road
drag , k P :

U S. Route No. 89 : ‘
k Prescott Phoemx nghway N Yavapal County:“
: Length 216M11es ol S CAL F E 376
" A J HENDERSON, Caretaker | '

Trom the Mar1copa-Yavapa1 county line to Congress ]unctlon “a’.
: distance of 12,6 miles is a grader section w1thout standard. structures.
With' two exceptions the location is favorable to-very simple: dralnage §

structures, the drainage areas being very small and with gradual run=.

off. At least two standard drainage structures should be placed 4nd:

a.relocation of -a short stretch should be made." Th1s 126 mlles can.

~then:be mamtamed as usual for. several ‘years,

I‘he nlne mrles from Conoress Junction ‘to‘ Yarnell Hili is a moun—'."_n -

 tain section of a-high-class type, built to standard roadway and drain-’
~age.” Five miles of this* part of the section'is. of‘a ‘semi-self surfacmg_’

sub-grade and the remaining four miles is practically self surfacing of: -~

decomposed gramte Thls four mlles meanders the mountam 51de and_ '
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has: 'suffered‘some bank 'slides: whlch have ‘been promptly removed by
 th maintenance crew-and trafflc has been 1nterrupted only at short'
- duratlons of: trme : . . R

Some temporary damage to the roadbed has been caused from over-
flowing of the side drtches, but this will drscontmue ‘when the banlg
sliding - stops, ' which - condition - is expected in the near future
Revisions ‘or’ further construction ‘are not in’ “sight” for hls ‘nine m1lc
~section unless it be the addltlon of some guard fence. :

The regular malntenance or. equlpment for th1s 21 6- mrle section 1s;
. ~one five-tone caterpillar, one heavy truck, two No. '8 graders, cne :
| I seven-foot rotary fresno and one Ford runabout

0

: U S Route No. 89 ' :
vPrescott Phoenlx nghway : Yavapal County,
Length 18.8 Miles \ . A.F.E. 3712

R. L. MITCHELL, Caretaker

‘ o * This sectlon built to standard roadway and dramage, ‘extends from .
the ‘top of Yarnell Hill through beautiful’ Peeples Valley t6 the edge
| : ofthe Prescott National Forest, 16 miles out of Prescott. . Both ends. .
of the section located on the mountain. slopes are of a decomposed
" granite or self surfacmg material which'is holding up very well,” That
~ portion passing. through the' valley has' for. sub-grade a dark heavy
soil which® was ‘surfaced" with decomposed granlte and- makes an ex
cellent road. ' Cloudbursts: often’ occur’in  this section and one of the
ford crossing was-washed out, giving. way to the'construction of a new
- bridge. At another. place, addltlonal water area was found necessary
~and a-new ford crossing ‘was provrded Two more of the ford “cross-
ings might haye to be converted ‘into bridges if the present’ scourmgﬂ
continues.  'This section maintains, well ‘and should last several ‘years
' Wlthout a: resur’facmor program on any part of it. :

R e e L

-The maintenance equ1pment is- composed of ‘one “heavy truck,’ onei
“light truck, one No.'8: grader and one- heavy road: planer :

Chon
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: State Route N. 87
Chandler-Tucson Highway
S Marlcopa & Pinal Counties | Lo
,Length318Mlles BT AFE373AandBVAV
: H. C. DIXON, Caretaker ‘

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 surfacmg material the maintenance has
succeeded in keepmg the section in good shape for travel. If traffic

hlghway or ‘increase the maintenance force.

more fortunate masmuch 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 nét been constructed and very httle mamtenance
has-been applled to it. : ' ,
The - Gila River is crossed Wlth a new relnforced concrete brldge,

bu1lt by the United States Government in connectxon with the diver-
~sion dam near Sacaton.  The road from here to Casa Grande ‘is in.
excellent 'condition but has in the past suffered from side washing,

= which has helped materlally The: entire 31e8- mlle section is drained |

* by excellent riding ford. .crossings with the exceptxon of the Gila I\wer
- crossing heretofore. mentioned.

as finances are ‘available.

a Bord runabout constltute the mamtenance equ1pment on this sectxon

State Route N 87 RN
. Chandler Tucson nghway P Plnal County' e
'/Length 38 Miles . ' : A F E. 707,  :

/ o - Epbw. RUPPERS, Foreman ‘ 5
Th1s road has been taken over by the State recently and the ma;or o

o

» Thls sectlon beglnnlng 4 miles south of Chandler and extendmg to .
the county line was put up to a 26-foot standard by .means of a 12«

continues to increase it will be necessary. to suxface this part of tlle Co

- The section frorn the Marlcopa Pinal cournty line to Casa Grande is o

- this, however, has been remedied: by ‘the consruction of W1ng d1tches- R

The 5.3-mile section to be built will be rushed to completlon as soon- L

"Two heavy trucks, two No. 8 graders, two heavy road planers and'_f ,
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: portron of the work has been confmed to the eloht miles bemeen '

Casa Grand and Toltec. - This section has never: “been gmded up to a :

. safe clevation above the dramave ‘which crosses ‘it and is"subject to )
overflow from: time to time. . 'Ihe forces now ~working on :this’ par-

ticular 'section are operatmg on the heavy maintenance scale with, an

effort to bring the road up to a ‘standard 26- foot width and to a grade
" well above the ordmary high water. Part of this section . will. have to
'~ be surfaced followmg he rrradmg, the amount belng govcrned by tlle"q
effect traff1c has on it el : ~ :

‘The remammg 30 mxles from Toltec to the county line is up tohl '

'grade, but 'to narrow ‘for . heavy traffic. Some of the ford crossings
. have proved to be too low and some are too small. Through lack of
‘maintenance the water has Deen allowed to side ‘wash he road em-

bankment to a considerable extent. This will all be- corrected in ‘a
progressive .fashion and- the section will be brought up ‘to standard

“drainage and 26-foot roadway.  Maintenance is now being: apphel T
the entire’ 38 miles with a2 marked showing’ of improvement.- fl")‘e, ;
nature of the work being done on’ this road now makes” it hard o

recommend further, but it is the opinion here that thls c]ass of heavv

mamtenance erl show for itself as the work goes on.

‘The equ1pment used on this Work is one 10- ton caterplllar fom E' .

"W D trucks, tlwo graders and one Ford runabout

DIéTRICTNO’. 3 ‘[
\ ‘T‘. S O’CONNILL,DzstrzctEngmeer L

7 URING the latter part of November 1925 the State Engmeerl

into an agreement that the State Highway Departrnent dos.
certain work on' the Clifton-Mule Creek’ nghwav ‘On"the"

completlon ‘of "this  work Greenlee County took over: “the maintenance

_of: this. road. ' The "State nghway Department further agreed to-

- take ‘over the mamtenance of that portlon of the Safford Duncan—;

and the. Board of Supervrsors of Greenlee County entered




Lordsburg U. S. Route’ 180 in: Greenlee County 'Ihls change took ,
effect ‘about February 15, 1926. ’

At the same: tlme the State Highway Department took: over: the‘

3 Peloncita Mountains. of the Chfton Solomonville nghway Eight miles

on- State ‘Route “ 71.

July 1, 1926 the State nghway Department started mamtenance

“‘,of Wlllcox~Bow1e Road in Cochise - County. .

~the White River Indian. Agency was turned back- to’ G11a County
July. 1, 1925, for maintenance.. This road was reconstructed jointly

done under county supervrsron

Mesa Superior Highway.
Marlcopa and’ Plnal Countles

Apache Junctlon Sectlon
FRANK DANA Caretaker

'Ihe first elght—mlle section’is a wrde, natural surfaced ththVk‘\ '
excellent material ‘this stretch has' wrthstood the heavy traffic burdenk

numerous washes are crossed by means‘of Class “B” fords.

“entire project and clean out chanrels below the fords, but no money‘

possible, ‘The maintenance of - thls section -'is “done entlrely witha

2

" STATE HrGHWAY DEPARTMENT ! T K1) SR R

maintenance of approxrmately 12 miles of road in*Graham County’_, e
from a point about two miles east of- Solomonville to. the foot of = =

‘of ‘this section is on- U S. Route | 180 and the remarnrng four mlles‘ o

: on 'approxrmately '35 miles of the North and'South Road, State Route * *
81, from the city limits of Safford in Graham County to the Junctron ot

~That portion’ of the White River nghway lylng between che an

by Glla County and the State nghw ay. Department the work bemg’_‘ el

~Length211M11es . AFRE 356AAand B

through a granite-sand “clay ‘country.” Due to its width and the‘_'”

remarkably. well. ' The drainage situation, however, is very poor: The

A request was made and rrght—of—way obtarned to wing" drtch the . J
has been avallable to do this work. “This should”be doneras soon as’

lrght power grader Wthh passes over the road darly, and an occa--
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“sional crew in a light dump truck to fill the fords with suitable mate-

rial after rains, The average dally traffic on this piece of road is

600 cars.

The next 13.2 mile stretch was built as, a gravel surfaced 24- foot
road. Howcver, due to side shrmkawe 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. W1dcned and paved. There

" are numerous cross washes that are forded at present. Some of these

washes drain a’considerable arca and run for several hours. Bridges

_should be built over the washes, as traffic is too heavy to be in-

conveniénced 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 structures: that - :

are too small for area drained. In order to keep this ‘piece of road
in fair shap it is necessary for the caretaker to cover the entire road
dally with heavy 12- foot blader or leveler The average daily traffic

; is 450 cars..
U. S Route 80
Mesa Superior and Florence- Superlor Highway
_ Florence Junctlon ‘Section * Pinal County
1 Length 198Miles - A.F.E.367

 JAMES, CARDIN Caretaker

The first flvc miles are surfaced with two and one- half mch

asphaltic concrctc 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 w1dened The average daily trafflc

is - 500 cars,

" The remammg 148 mxles extending from Tlorence ]unctxon to the

west end of the Gila vaer bridge at Florence, are gravel surfaced.

With the possible cxception 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 mcntxoned should be resurfaced.
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In the. fall of 1925 about six mlles were . Washed out. Addltronal ,
: dramage was :supplied ‘and~ the entife project protected by ‘wing
 ditches, .and -although it has since ‘experienced several severe storms,
no damage ‘has -been: done to  the road. - The average traff1c on thlsv‘
‘section is’ about 300 cars” a. day : L :

: “f":\:‘"USRouteSO I e

Phoenlx Tucson nghway Florence Junctlon Sectlon s
o , Extra Gang o St
C H LEWIS, Foreman ‘

J. R VAN HORN, Reszdent Engmeer

'The " reconstructron of the Tlorence ]unctlon-Florence section was’
nbegun September 15, 1925, by extra’ gang under C. H. Lew1s, foreman;: ' =
"The road: had. becn badly damaged by heavy fall” rains. which: thad
washed out the shoulders, carrying away the'surfacing and destroying 1
some’ portions of  the- road entirely. "The ‘roadbed . was- repa1red tand o
‘resurfaced 2,345 C\J.blC yards. of surfacing. ‘being, hauled.. “ Seven new .
dips were constructed two feet, deep, and 200-to: 300 feet long. The .
~dips HKave long, easy rldmg vertical: curves w1th ‘a maximum of 4 per
cent grade for the approaches ‘ S T a ey
Thirteen- thousand five hundred ]1nea1 feet of wing dltches 14 R
’ffeet Wlde and 18> 1nches deep were constructd to" concentrate 'the e

- water, preventing the borrow ditches from belng overloaded.” (' The - :
ditches were dug with an elevatmg grader at a cost of 14 cents, per]f“«l; e
cubic. yard. The work was cbmpleted January 5, 1926. . R

 Since thé construction of the additional dips and’ dltches thlS sectlon
, has not suffered any damage from the floods durmg the past year :

U S. Route 180

o Florence Superlor Highway

e Florence Junctlon Sectlon -~

Length 10. 8 Mlles SR A F E 3675[ B
,' JAMES A, CARDIN, Carejaker e

Th:s sectlon of road 1s generally a ‘well - constructed gravel road L

Plnal Count)
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| through fairly heavy country, extendlng from I‘lorence Junctxon to
- Queen Creek bridge, just west of ‘Superior.” In:some places additional

~of a’heavy power grader, which operates continuously, and a heavy

- intervals an’ additional truck.is.added to: equrpment to haul’ surfacing.
" There are about 450 cars daily over: this" road. Us1ng the present.
o f,‘type of mamtenace the road should stand the next two years® traffrc

Superlor Mlaml nghwaY S ,‘Pinal‘COuﬁtY

o Length 155Mlles S e AR, :E.f'3,69‘"‘

sight distance. ~Additional drainage should ‘be put in" the vicinity. of
' Devils’ Canyon and the roadbed widened®on the fills near county lme ‘
e About 750 cars a day is the average traffic. L

! addltlonal truck is provrded o help haul surfacrng

. Superlor M1am1 nghway S Glla County ¥

o ';\;; Length 95 MlleS R AR E. 4074 :

drainage should -be’ placed and. storm - ditches’ constructed, but-as a
rule no great damage i is-done by floods. This road, together with' the
Florence-Superior section of U.:S. Route, 80 is mamtalned by ‘means’

truck - which alternates pullmg grader. and " resurfacing road,” At

U S Route 180

Superior. Sectlon

~ Tom Reep, Caretaker R |
From Queen Creek bridge, 4.5 miles ‘west of Superror, into Super101 :

" the road-is becommg too, narrow -for the present traffic ‘and should

" be"widened.  The present surfacmg is a dlabase ‘material and- ‘although
L “it'makes an excellent roadbed 1t is: not. lastmg I‘hls sectlon should'
" be paved in the near future. f ‘ : o

-From Superlor to-the ‘Pinal-Gila- Countv lme the road is" of hlgh
type"mountain . construction, though ‘rather crooked for- future trafflc
There are.a:few places where" curves. should “be wrdened ‘to.increase

The caretaker hasone. truck and. grader. - At. stated mtervals an

U S. Route 180

Mlaml Sectlon

JOHN H. Davis, Caretaker [
Extendmg from the Pmal Glla County hne to the c1ty llmlts of .
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,'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 concreéte ‘structure.

~‘One Liberty" truck one- orade ,and a levelcr are the standard main-..

fthe Superror ‘section,: Y

. U S. Route 180 RN

Globe-Solomonvrlle ng,hway e , . Glla Countyj ]

: Rlce Section o : o
"Length 286 Miles LG A F E 40515’

| HLNRY T HOMPSON Caretaker -

I‘rom Clobe to a pomt about three rnlles east of Rlce this” road_

- making it very difficult' to mamtaln “As® the new hlghway across’,
~Coolidge Dam' takes off at a point about seven miles east, of Globe,
the road east of that point should stand ‘future traffic with the addi-

should be’ stralghtened and resurfaced,  The two “underpasses “under .

‘ the present ones are very dangerous

“The. last five- mlle section of this “road is. temporary in: character‘
but, ‘though slow,: should  be left :as: it 1s, prov1ded the' new road s

patching: A’ heavy power grader should ‘be added  to"'maintenance -
'equ1pment There are at present about 400 cars travehng this. road'(

s dally

‘Miami this section of road is in a' very good condition, though in =~ -

tenance equipment. . When necessary. an, addmonal truck is sent out, = -

~ for patch work on surface ‘ The average traffic is about’ 800 cars. .t
a day. The ‘present maintenance method should be adequate. How— gl
‘ ever, a heavy tvpe of motor patrol should e’ added to both thrs and

is surfaced wrth gravel, contalnmg alarge amount of over- size materra1 )

tion of: a'rthin layer of surfacing. Howeve1 the first several miles - . -«

the Southern Pacific railroad ‘should be'* bullt as‘soon as possrble as )

built in the near future. At 'present the “entire section is: marntalned" R
~ by means of one F. W. D. truck- and grader, and one hght truck for
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U.S. Route 180

,Globe Solomonvnlle Highway =~ Graham County

Geronimo Section

Length 32.8 Miles  AF.E. 404

J. N. HOLYOAK, Caretaker

: Trom ‘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 road here ‘should hold up for some years to come, -

- The entire section is being mamtamed by one . F. W..D. truck and

L 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- equlpment ‘The average daily traffic on this section
s 210 cars, SR R

_ u USRoute180 e
. :Globe Solomonv1lle Hrghway R Graham: County
’ Safford Section

Length347M11es . AFRE40

JAMES H FINE, Caretaker

~ From Ceronlmo to Mqthews ‘wash the road is surfaced ‘with
decomposed gramte 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 brldged Addltlonal '

: rlghts-of—way should be obtained.
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. From Mathews Wash 'to a point two mrles east - of Solomonvrlle‘mv i i
“the road is. surfaced with standard section. asphalt concrete or. cement : .

concrete paving. Cons1derable trouble is encountered with the main-
‘tenance of shoulders and borrow pits. ‘The. highway department has

© no; regular width of, rlght—of—wa}’, and tlns should be obtained.” Also S

provisions  should . be made to remove all rrrrgatmg canals from the
rrght-of-way c .

© The caretaker has two F. W D trucks one grader and one hot pot

to maintain this section. One F. W D. ‘truck should,be replaced by .

a heavy motor grader

The average traffic on th1s sectlon of road is 650 cars dally

U S Route 180
Solomonvrlle Duncan State Llne nghway

. :Cllfton Junctron Sectlon o Graham County\, :;;:f -
kLength 185 Mlles f‘ ‘f DS A F E. 411?',{ e

WM BINGHAM, Caretaker

Thrs sectlon is:a newly constructed well dralned h1ghway, Wltll‘:

- the except1on of bridging. - San Jose Wash no 1mprovement should be P A

necessary for some: years.

«  The caretaker has. one T, 'W. D. truck one grader, one. llght truck j‘j/ T
- and one long leveler. Fhe hs.rht truck’ should be replaced by - a heavy, e

: ‘motor grader and the T. W D. used for haul1ng surfacmg materral

~The ~average da1ly traffrc 1s 140 cars a: day

U S Route 180
Sol()monwlle Duncan State Llne nghway k
. Duncan Sect10n ’ Graham and Greenlee Countles‘k

Length 24.1 Mlles ‘ A E. E. 412- A and B

S W DUNEGAN, Caretaker -

Fhe flrst 46 m1les of th1s sectlon 1s a Well graded Well drarned: :
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. road. The surface over most of the road contalns too much clay but ”
the caretaker s’ remedymo this by ‘the addltlon of wash gravel

The next 12.5 miles- into Duncan' is, under construction, and on"

N completron should be one of the best built roads in the State.

‘From Duncan ‘to' the State line’ 1s anold " county road in excellent
condition, © With ‘the addition of & few ‘pipe, some surfacxng and. the

- lightening of a sharp curve about five miles east of Duncan, this road"
~'should stand several years ‘traffic. - These improvements can be made o
- in the- regular ‘course. of ‘maintenance. | e

The equipment used is one F. W. D truck and one grader A motor-

‘grader should be added.

The average dally traffic is 140‘ cars..

U S. Route 180

Globe-Safford Highway i Rlce ’Sectlonf :

Extra Gang
C. H. Lewis, Foreman

- J.R. VAN HorN, Resident Engmeer g
“Work was bcgun ]anuary 8, 1926 by an extra gang on two miles of

,' detour: begmmno about three miles cast of Rice on Globe-San Carlos

section. “This detour was made necessary because of the loss of two

"“"’large wooden brldges destroyed by floods.” Due to' the fact that this
road W1ll be abandoned when the new. road around San Carlos dam

is. built it was not worth the’ cost to construct new brldges The-de-

“tour heads' the washes with a_serjes. of drps and crosses the rallroad
- two miles east of the orrgmal crossing. This’ crossing is far better
than the old crossing.. The dips “are fairly casy riding and: the “detour

in general is probably as good. as the orlgmal road Thls work was

' ’completed Tebruary 4, 1926

U S. Route 180

] V. "Globe Solomonvﬂle nghway e \S’affox""d; Section

Extra Gang oy
JNo. M WEBSTER, Foreman ‘
J. R. VAN HORN Reszdent Engmeer
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‘ or’rGeronimo—,Sa‘fford section was begun April‘:15‘,'1926‘,‘ by an-extra e

~whole year.  The bridge was two 10-foot’ spans with eight-inch slaby,_

»very economlcal -although not up to, Tederal Aid standards.

“A wooden, brldae de51gned by the brldge department was also built-
to replace an old structure across canal one mile east of Glenbar. -
R Work on the two br1dges was: completed \/Iay 31,-1926. :

| PR State Route 88 ) : :
: Apache Trlal nghway FREEE . Pmal County
: Apache Junctlon Qectlon g :

FRANK DANA, Caretaker EISERS

road bulldmg material,  The construction and ahgnment though not"
up to the’ standard will suffrce for years to come “An occasmnal drag—,f
omg 1s all that 1s necessary to keep the road in condmon o ‘

‘ Average daxly trafflc is 125 cars’ a day

State Route 88
Tortllla Flats Sectlon

‘ HENRY MITCHELL Caretaker o
'Ihls portlon of the Apache Trail,” from the Marlcopa Pmal County; v

pieces .of road in the dlStI"lCt to maintain, In thc last two years the

R o s

‘gang under John Webster, foreman. This bridge was built to replace: - -
~‘a dip that had long been a nuisance, bemg full of water practically the =

'rernforced with five-pound rallway steel. . This type of - structure 1s Lo

” ;Length s2Miles ~ AF.E.3% B

'Ihls is a self surfaced road passmg through a country of Wonderfu] BRI

Apache Trall nghway ‘, Marlcopa County'fﬁg:f';

Lengh20Mies ~ ATE 359.'}]7;sf\.:"'ftz{‘

hne to approx1mately the top . of Tlsh Creek .Hill is one" of the hardest

~road bed Was entxrely rcsurfaced w1th a thln layer of rather mdrfferent o ;’f’
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materlal and addltlonal dramage added A few bllnd curves Were
'also Wldened e LA T e A

‘Due to the’ heavy truckmg, and the poor class of materlal avallable,
a'truck and sometimes two are needed to be conustant]y hauling sur-

- facing.  On the whole, thc entire section is in far better- condition ‘at .
o “,present than it has ever been, The temporary wooden- brldges across’”’

_ Boulder Creek probably | erl last. two, years .more, but should be

o Watched constantly,

‘ The equlpment used on this prolect is one Liberty truck one grader
and one leveler. An additional truck is sent to the caretaker at inter-
-vals to help resurface. The average dar]y traffrc is. about 115 cars:.

.

State Route 88

o 1”Apache Trall”’ nghway | " “MQI‘ICOP& County

“Fish Creek Section ©

-Length 21.5 Miles - L “A.F.E. 360
LEON ELLSWORTH Caretaker i

From the top of Fish Creek Hill to Fish Creek Bridge consrderable

r’dlfflculty is. encountered in keeping surfacmg material on thé road due
to the excesswe ‘grades. From Fish Creck Bridge to the beglnnlng of

the new constructlon the road bed is. built of excellent material. - The

: dramage, however, was very bad. “An extra gang was to work remedy— :
" ing that when state -forces were: shut down in November, 1926, A
months work will put this dramage 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

o " to maintain thlS sectron

The average traffic is 65 cars dally

e ‘ I | State Route 88 S ThT :
' ‘\Apache Trall Highway = S Glla County

Globe- Roosevelt Sectlon o
*‘_Length 33.0 Miles AR E. 406

JAMI:s M. SANDERS, Caretaker

Thrs section. is one of the most 1mportant pieces of road in lea

e
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",county ‘Besides_ being a/'part of the famous Apache Trail it is also-

: County, Prescott, Ash Fork, Flagstaff Wmslow and Holbrook.

'fvelt has been widened. - The remammg stretch should ‘be widened as
soon as possible. ‘The road bed is made for the most part of decom- -
posed gramte and is easrly maintained. ol

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

drainage should be,put in when money is avallable 'The 'wooden -
“bridge ‘across Miami Wash should be replaced by a concrete structure
" within the next year. : :

One F. W. D. truck ‘one grader ‘one’ leveler, and one I‘ord truck‘ i
‘are used for ‘the’ mamtenance of ‘this sect1on

The average dally trafflc is 700 cars.

State Route 88

Extra Gang
C H LFWIS, Foreman

A T E. 684 provrded for the rebu1ld1ng of retamlng Walls and roadi7

bed destroyed by the flood waters of Fish Creek and the construction
of proper ‘drainage openings, ditches and dykes and betterment in
“alignment from Fish Creek Inn to beginning of new construction.. The

" feetiand:36-inch corrugated metal culvert pipe lald and 1300 feet of:
~ ditches and dykesconstructed when the Work was discontinued, due :
to lack of funds. - \ : : ’

k There is yet 108 feet: of 60—1nch 72 feet of 36- mch and 132 feet of
24-inch corrugated metal pipe to be placed. This" work should be -
-completed as soon as- possrble to prevent further damage to- the road.

the main artery from Globe and Miami to the northern part of Glla“ S

-“'The road bed with the exceptlon of a short stretch ‘out from Roose-.ﬁ e

and the worst places were taken care of.  However, cons1derable more

‘Apache Trall nghway e Flsh Creek Sectlon't’ g

retaining walls and road bed were reconstructed, 56 feet of 60-inch, 52 W
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- State Route 88

o Extra Gang , ,
J R VAN HORN, Reszdent Engmeer i

A

I‘hlS form of apron has:proved much more; successful than the con-

\ crete apron due to its {lexibility.” ‘As the stream scours ‘the : basket,
. “drops intothe cavity, thus precludm;;r any chance of the retaining wall
e 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 \ '

k Slxty feet of 48- mch 160 feet of 36-mch and 146 feet of 24—1nch' ‘
G fcorruoated metal pipe was laid.” Headwalls for these culverts were of .
: 7~*cement rubble masonry constructron '

Seventeen hundred and forty feet of bank protecllon was ‘construct-: -
f* ‘ed along Pinal Creek and its trxbutarles These were constructed by
driving " two- 1nch iron ‘pipe* “five feet’ apart in ‘two rows with six feet
o between' rows. I‘orty—elght-mch hog wire was- then' fastened to- posts‘ :
‘and the space between the two rows filled with rock and brush. The
'Work on thlS SCCUOI] was complcted September 3, 1926 b e

State Route 71
Cllfton Junctlon Sectlon o

WM. BINGHAM Caretaker

The mamtenance of thls stretch of road; extendmg from Chfton i

R

: V'ApacheTrall nghway : Globe Roosevelt Sectlonj‘

R Work on dramage structures on Globe- Roosevelt Sectron was beoun
-+ February 6. 1926, by extra gang under C. H. Lew1s foreman Six-
* fords were. constructed from 300 to 400 féet long. = The fords"have a
‘gccment rubble .masonry.’ “wall - on the ‘down stream :side- with 'a ‘tock’
~“'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 formmg a contmuous sausage hke
: ,\"structure : : ST S

""i“ i

| Chfton Solomonvrlle nghway Graham County,aé’

o ’~i‘f"Lendth4OM11es . AFRE 411'»
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]unctron to: the foot of .the: Pelonc1ta mountains; was taken over from' :
Graham’ County in- 1926, - County. forces regladed and resurfaced it
sbefore the State took it over. ~The surface is- very thin but due to the
~small ‘amount of traffic should last for sometime, “The caretaker-drags -

: Route 180.-

State Route 71

S Greenlee and Graham Countles : '
Length SOOMlles SE A F. E. 402Aand B’
: CHAs PLRRY Caretaker ‘ '

V' shape In. the fall of 1926 the curves on that portion just.out of Clif-

length’ except for | the six. or ‘seven miles in Graham County. This
- stretch . was surfaccd Wlth volcanic cmders The surfacing has worn'
_very thin and an. extra gang should be sent out mnext: summer, to. do
~ light resurfacrng The small. drainage is not very well taken care of:
“on some portrons of the road Addrtronal plpe should be: placed on.
these port1ons e e e I NP St

The equrpment used consrsts of one I‘ W D truck and one grader

The average dally trafflc is. 50 cars

c'}tatc Route 71 RN
Solomonv1lle Cllfton ng,hway Ll b
'Glla Rlver Sectlon e q' o Extra Gandf £
CHAs. PERRY, Foreman ' L

J R VAN HORN Reszdem‘ Engmeer :
Work was becrun November 1 1926 by extra gang under Chas.:.

“and reshapes this stretch wrth the same equrpment he uses on' U S. i

(Cllfton Solomonvrlle Hl{,hvvay ‘ Glla Rlver Sectlon S

This stretch of ‘mountain road is for the most part in, excellent‘ S

- ton Were deened The. surface is in excellent. condition in ‘the entire

Perry, forcman on the Wldenlm7 of dangerous curves. and Smelter, Hrll.k g
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. The: prOJect extended from c1ty limits of :Clifton to"the top of Smelter o
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 '
e State Route 81 ' R

North and South Highway - Artesia Sectlon,

L Cochise and Graham Counties
'Length 355 Miles = = CALFEUE. 143A and B \

L. B. SGARLETT, Cm‘etaker k : k
. This sction of the \Iorth and South hrghway 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. remammg stretch was built by
.l state forces. . s
{1, . Tor the most part the roads runs through undulatrng country and
|~ is self-surfaced.” Portions of the first 10 milés south of Safford are
surfaced “with foreign ‘material containing' large amount of oversize.
© The road as a whole is very poorly drained, but should not cést much
- to be put in condition. There are about 150 cars a day over the road.
The extent of betterment work next year W111 depend entrrely .on the
amount, the traffic increases. :

The equipment consists of one" T W D. truck and one grader

DISTRICT NO 4

E. M. WHITWORTH, District Engmeer

U. S. Route 80 :
Tucson-Florence nghway S : Pinal County .
Length 22 Miles .. . ¢ ‘ AL F. E 453
-J. B. BOURNE, Caretaker ‘ :

HIS sectlon begins at the north end of the Gila River brldg k
- and extends' to the north: c1ty 11m1ts ‘of ‘Florence, a distance: .
b k L of one mile.. Begmmng again at south city limits of Florence -
’r LT ~ it extends 21 miles in a southerly direction towards Tucson.
| R “Durrng the past two years that portion. of the prolect north of Flor-
ence was resurfaced by prlson labor. - :
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It i recommended the: grade lme of ‘this pro]ect south of Florence T

be raised practically the entire length and’ that necessary drainage
be . ptovided. = During rainy periods considerable - ‘damage ,is - caused -
dué to inadequate waterways and resulfant overflow of roadwayr '
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 Malntamer on -

rubber tires is used with F, W D truck for power, and” g1ves ‘good
- service on this sect1on , ‘

It is desirable that the department -acquire’ t1tle to land in the
center of prolect that malntenance camp may be establlshed :

u. S. ROUTE 80

Tucson Florence nghway

Length 213M11es LR R AL F E 45”’\ LA

H B. HALL, Caretaker

The section begms 21 mlles south -of Florence and extends 1n a
- southerly direction to ]unct1on of. the Oracle Road with this h1ghway~‘
“This section is ‘maintained with a. standard maintenance force who

use FoWi'D.. truck Havelock maintainer ‘and elght—footgrader fTe v S

is recommended "that Brady Wash on this: section be bridged, as 1t(_

‘1nvar1ably causes delay to traff1c due to h1gh water durlng rainy -

periods.

5

U S Route 80
Tucson Florence nghway

Length 32Mils . AFRE 451 A:}}\ o

J. W HORTON, Caretaker

Th1s section extends from Oracle ]unctlon to the P1nal Prma
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County’line A standard | mamtenance outflt mamtalm th1s sectlon’j,
[in’ addition. to PI‘O]eCt 451 B, .which ad oins- it, ‘

PN

U s Route 80

F ucson-Florence ng,hway o lea County
Lendth 20 Miles = A F E. 451B

J. W HORTON, Caremker

lhe section beglns at the - Pinal- Prma County hne and runs ‘f""

Tucson.” Of this section - 16.2 miles are surfaced roadway and’ 2 0

miles are concrete. pavement Tt is proposed to cut down high Jmnmd

in the pavement section ‘when a compressor is” available:> In bomfi‘ L
Pinal and Pima County sections it is recommended that the ma]or"f :

portion . be surfaced, as ‘maintenance’ treatment is. much hindered by
the ‘presence of 0VCIS]7C _rock, and lonrr sectlons lack binder. -

- The Billito bridge is on- this sect1on exammatron and recommend
“tionhas' been made relatlve to flood control L

U S Route 80
1‘ ucson-Benson ng,hway L T
Length 23 Mlles S T i A F E 454
A AL V LEMMONS, Caretaker ' L

“This “'section begms at the Junctlon of the Tucson \Togales and"
lucson-Benson nghways and runs in-an easterly drrectlon towards:

Benson to the junction of the Vail-Sonoita Highway. * A relocation
- survey of this road has been made and the plans are before. the:
~bureau’ of public roads’ for approval. This' new location provides
~.the elimination of three . grade crossmgs On ‘the basis that thrsfg £
‘ xmprovement may be made, nothing ‘but straight marntenance is

“being. g1ven this old ‘section, which' would have ‘been 1mproved by.
grade raises; elimination’ of bad curvature and’ surfacmg had not*
the ‘new ‘construction been contemplated ‘ BORNE
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B SANCE Route 80
T ucson-Benson Hldhvvay

“Jo I ARCHER, Caretaker

“line. “Itis maintained with a standard maintenance’ force of: three:

“Fence has been 1nstalled on- curves of this prOJect

Length 101 Miles AR.E 1456 B
5 Jo 1. ARCHER, Caretaker

extends . from ‘the Cochlse-I’lma County line to" the. c1ty llmxts of

- Benson. Redflex “flash s1gnals have . been installed “at all rallroad'

‘ mstalled on curves. _~ o

.

U S Route 80
Benson 'l ombstone IIlg,hway

E H. TILTON Caretaker

Thls section extends from city. 11m1ts of Benson to. the Junctlon :
with the Tombstone—Nogales Highway, and is mamtalned with stand-

determme the  practicability. of a:joint State ‘and County - br1d<re’:

‘this® project,

| Length 18 Mlles L A 28 E 456 A
IhlS section  begins’ at the. -junction 'of - the  Vail- Sonoira’ nghway :
with the 'Iucson Benson: and: e‘{tends to -the Pima-Cochise. County:

men, being well maintained. © Considerable Page Hl—\’Vay Gu%rdkbhi

fae U. S. Route 80 e
«Tucson Benson nghway " Cochlse County* L
lh1s sectlon is mamtamed by the: above ment1011ed forcc lt}'f,";

~ grade crossings‘on the section; Page Hl—Way gua1d fence has bcen‘ e

. Length 22M1]es L A F E. 458;

‘ard “maintenance force. The recent unprecedented floods in the San g
Pedro washed out. steel’ tI‘UbS br1dge on' this’ prO]eCt at St. David.
A temporary pile bridge is'in place. ' A survey is' being: madé ‘to " o

Regardless of -the fmdmgs, relocatlon Wlll be made Of a port1on ofc;\;,” ‘ k
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U.S.Route 80
G S Tombstone Blsbee nghway .
S ,Length 26.3 Mlles A A F.E. 463 .
‘ M. H. DULANI:Y, Caretaker

'lhls sectxon 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 ]anuary, 1926. - More  detailed information regarding this

section appears elsewhere, - The remainder of this section, 10.1 miles :
. long, s surfaced highway; of this portion 2.1’ miles have been re-
" constructed, - work commencmg May, 1925, and completed August,
1925, It is proposed to ' widen shoulders, lengthen  structures and

) ~replace structures not up to F. A ‘Standards on the 10-mile. pavement

section 1mmed1ately out of Tombstone Authorlty has been 'granted
for this improvement, -

U. S. Route 80

R o Blsbee Doudlas nghway e

VpLength 24 Mlles . A F. E. 464—’
This section extends from the c1ty llmlts of Lowell to- city lxmlts.

“of Douglas. The section is paved with ‘18-foot concrete pavement.

~As this section was not shouldered “on or1g1na1 construction and the
fills are badly scoured it is 1mperat1ve that extensive repair to botl '

- 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 Mex1co)

: Lenth 23 Miles '~ A.F.E 46'5“ *
‘ Guy DAVIS, Caretaker | . '
I‘hls section extends from the city limits of Doug]as inan easterly

f\dlrectlon 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 scction,  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,- owmg to s1ght dlstance ‘of the approachlng ‘train -
bemg short: S ’

" U.S Route 80
- Douglas- Rodeo (New Mexico)

BErT CLICK, Caretaker

‘ Th1s 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 fore-
manship of D. H. Kleinman.. Additional sections of this. prolect are
1ecommended for raxsmg and resurfacmg L ‘

_ State Route 81
: Douglas Safford nghway o
Length 19 Mlles Cal - AFREM41
‘E. J. KEILEY, Caretaker ‘ s

This sectlon ‘extends from Douglas in a- northerly d1rect1on to a.

forces during this blennlal 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 thls is being done at present by extra gang force Sur—
 facing Wlll be completed ]anuary, 1927 :

; StateRouteSl T
o , Douglas Safford nghway .
Length 27 Mlles S - A.F.E. 468
8 A MCGEE Carctaker

Thls section adjOlnS Section 471 and extends to ‘Pearce. It is the.

Lengh25Miles A »F.~E;;466 o

- points 1.5 miles north of McNeil, and was constructed by State
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i ‘sarne‘class of material -as’ the”aforementiOned section.  For this reason
~* five.men are employed instead ‘of the . standard maintenance: force of
" three. . Their work, in addmon to ‘the regular maintenance, has. con-
U sisted of surfacmg such “portions -of the section that were in. need of
- same. The. entire: system"is now in. flrst class condltlon

- £ i cState Route 82 Rt
R Tombstone Nogales nghway
! ‘Length 24Miles . AFE 451:

’ R J CORNELIUS, Caretaker ‘ § g

k '1hls séction extends from the vvest end of the pavement at Tomb—,
‘stone towards Nogales to the: Coch1se-—Santa Cruz County'line. Dur-
" ing the recent floods of ‘the San" Pedro in October - the a)proach fill
‘to the Fairbanks end of the: brldge on ‘this ‘section was washed out."
A cribbed incline approach was constructed. to the bridge to replace”

the fill, and traffic. was “passed. over the br1dge 24 hours after the -
recedmg of the waters. Replacement of the fill will: be made ]anuary,
1927, This ‘entire section is well dralned and easrly maintained; and.
mxght be class1f1ed as one of the best surfaced roads in the State

. State Route 82 ,
o rk,Tombstone Nogales H hway Santa Cruz: County'

,ength 27 Mlles | o r E. 462
SO W H COLLII:, Caretaker

’ “This section extends ‘from ‘the’ Cochlse Santa Cruz County line to-
~Patagonia. - It is a well drajned, ‘surfaced hlghway and is commrable'
to the section which precedes [PRSEOS S

Fhere are several dangerous gradc crossings’ on. thts section: which: -
,r‘oud be ‘improved. - Page Hi-Way guard fence ~“has been. 1r1sralledl”§
"““on' the .badcurves: of ‘this* section;. lso have had Redﬂex s,1gn'11$
- placed ‘at al railroad crossrngs.
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State Route 82
R Tombstone Nogales nghway )
: Length 22 Miles ... - A.R.E 470
8 - Jess GATLIN, Garetaker

Ihrs sections extends from Patagonla to the city limits. of Nogales

‘IhlS mamtenance ‘'sedtion, - reconstructed by State forces, is in the

main: through- hilly country and difficult of maintenance: durmg wet
_'seasons on account of the nature of the:material, which is clay. ' The,
 worse sections are gradually belng 1mproved by sandmg of . the
 roadbed, the same being. done by . a. standard ‘maintenance force.
' Wldemng of road and dramage protectlon Work on four mlles of
thrs is recommended Sl

~ State Route 83 ey
, Va11 Sonmta nghway B ‘
Length4Mlles S AL F E 472B
L.S. OGLh, Caretaker il

This section extcnds from Sonoita four miles. north to the Prma-
‘Santa Crnuz County line. . It is practrcally a grader section road, -
Local material is unsatlsfactory for the roadbed. Surfacmg and the e
mstallat]on of dralnage structures recommended .

o State Route 83 SR
‘ Vall bonmta nghway s lea County

. Length 245Miles A;, F.E. 4712A
LS. OGLE, Caremker e

, 'lhls section extends from ‘the’ Pima- Santa Cruz County hne to
the. junction of the Tuceon Benson. Hrghway, of . which’ adjoining
Pro;ect 472-B is ‘a minor section. A portlon of - this, aectlon ‘was
: constructed by State forces’ under the supervision of W D T\/Ioss
Itis a well dralned fast and 'scenic hlghway
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Construct1on of ‘this section opened - up the Son01ta country with
the county seat of Pima, makmg practicable - the ‘development  of
mining  claims in - the Greatervﬂle District. Cons1derable H1—Way‘
‘fence should be 1nstalled on this sect1on

| USRoute89
Tucson-Nogales H1ghway SR Santa Cruz County”

Length 29.3 Miles - e AL F E 459B o '
B o W Lowe, Caretaker ‘

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 i
entire dirt road should be reconstructed, portion of the present line =
bein abandoned and relocated to ehmmate very 'bad and dangerous,
curves. 'The section was ‘mever surfaced and treatment. by ‘main-
tenance forces. develops much over51ze rock Wlth resultant pot-holeq'
in dry weather. ~

This sectlon was not located with a thought of the hlgh speed motor - TR
_traffic which has smce “developed, and follows the route of the old
horse-drawn stage. S
‘The pavement section is in excellent condltlon and neceqsary mam— .
tenance is given by extra gang force. ~ '

Three miles north of Nogales recent heavy rains have damaoed -
“the roadway where wash parallels it.. Immediate protectlon work
should be done before recurrent rainy season, as the wash is encroach-'
ing upon the roadway. This protection should be in the nature of
a retalnlng wall. ~ 'The structure bridging this wash is also in need
of repair, foundation of same havmg been undermined by said floods.
Should it be impossible to relocate and reconstruct this section,  addi-
tional dramage structures should be 1nstalled and con51derable mlleage ‘

surfaced

S U S. Route 89 |
Tucson-Nogales Highway .~ Pima County
Length 89M11es - B "A.F.E. 455‘

~'This "section begins: at the city llmlts of Tucson and extends 89“:
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‘miles south towards Nogales.. It is an 18-foot concrete pavement in
first-class condition. Necessary maintenance, such as. treatment of

cracks, is done by extra gang fOfceS Work should be done on the g

shoulders of: thls sectron

, U S Route 89
Tucson-Nogales nghway

: ‘Length 29 Mlles _ o A F E 469’ “

D O MUMI‘ORD, C’aretaker |

~This section extends: from the :south - end’ of the pavement -afore-
mentioned, Project 455, towards Nogales 1o 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 & Tredell A more detailed description” of this project is
noted elsewhere. It is recommended that considerable of the remain-
ing mileage of this sect1onbe 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.’ Protectron work is contemplated south of
- the bridge. A survey: of this condrtlon has been made and data
submitted. ——— ; P
e | State Route 87
,, Tucson Casa Grande nghway ,
. Length ZSMlles S N AN A F E 47?
" W H. WHITE, Caretaker SR

Fhrs section: extends from the junction " of the Tucson Florence
and Casa Grande Highways in a northwesterly direction towardsr
Casa Grande to the Pima-Pinal County line. This section was. re-
cently taken over by the State for- malntenance from lea County.
It is a surfaced well - dralned hlghway throughout ‘

It is recommended that land: be acqu1red for the establlshment‘
Hof a maintenance camp A standard mamtenance force cares for thlS
sectlon S . :
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Extra Gang Force '
M E. TAYLOR, Foreman :

Cred1t is given. the extra gang force under the able foremanshlp
. 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 hlghway system. was lost and the

Fairbanks bridge approach fill ‘was washed out. However, imme- - G

diately the water receded, traffic was made possible at the end of
24 hours - through the energetic efforts of ‘this force.: Durmg normal

periods this force - supplemcnts the Work of the regular mamte-‘

nance forces,
DISTRICT NO. 5 _

| "W. R. HutcHINS, District Engineer

[STRICT No 5 is- divided into 13 maintenance sectlons, and
although at the time District No."5 was created there were
| four sections thhout maintenance, now the entire ‘mileage
in the district is being mamtamed by the. State nghway B

‘ Department with the exception of the Flagstaff~Angel project, which 25

will be maintained by the Government for two years after comple- k
tion. 'All -of ‘the. maintenance being done at present is: upon the
Federal Aid 7 per cent’ system : R

Along the Old Trails nghway through Dlstuct No: 5 there are .
long 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. traffxc per day, and it is-an- 1mposs1b1hty to:" o

keep these: roads in' an easy riding condition without an immerse

“outlay of money for ‘maintenance. - It has been ‘the policy of the

~district to try and haul surfacing upon as much of this kind of road
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as . possible - Wlth the maintenance crews;: but this materxal is some-
_ times miles away from the section and must be shoveled on truchs o

- As for this small amount of materral a mechanlcal loader is too
'expensrve ‘and trap loading would mean team and driver being idic
‘at the pit for a greater part of the time, SO very. lrttle can be donc e
so far'as bulldmg up a- permanent or stable roadbed :

The maintenance crews are called upon to do'a mlscellaneous lot
of work, from new. constructron reconstruction (segregated as to cost
into mamtenance, betterment and reconstructlon), as well as their

regular run of malntenancc But. all are loyal and ever ready to do

their best upon all occasmns, which makes it possible to keep the
roads in the best. possrble condltron under the c1rcumstances

In the: description of the’ several mamtenance sectlons, they wrl
be: catalogued consecutrvely from the western limits of the district. at
Flagstaff through to the. eastern limits at the  two pomts on the
‘Arlzona-New Mexrco State line.

FLAGSTAFF STREETS
, On U S. Route 66 S
AF.E. 23 682 oSELLLL Coconrno County‘~.

This project is a bltuhthlc pavement. from the western city limits
to the eastern city limits, and is on the State 7 per cent system of =
highways ‘and - was mamtamed by the State Highway Department
until the last fiscal year. ' But durrn;r ‘TJuly "of 1926, an agreement :
was signed between the State Highway Department - and the Crty ol = ..
- Flagstaff that if the State Hrghway Department would- repair ‘this -
‘pavement, which was badly cracked in several places, that the main-

o :tenance would ‘be. taken  over by the City of Flagstaff. . This: work

" nance.

was done, using a portable mixing plant, ‘at-a cost of approxrmately‘
$1, ZOO thus freelng the State Highway Department of this' ‘mainte-

- : ; USRoute66 PRI
,Flagstaff Angel nghvvay ': ’, Cocomno County_

Mamtenance to.start:upon this prOJect two years after compeltron, B
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_ by the Government. - See under heading: “Construction” for a descrip- |
tion of this project. : S Sl : N

. U S Route 66 , &
» 'Flagstaff Wlnslow nghway , -  ;  Coconlno County
Length 12.7 Miles . A.F.E.324
‘ R. L. HOLCOMB, Caretaker D

“This - sectlon extends from the east end of the I‘lagstaff Angel
‘project, just West of Canyon Padre to the brldge across - Canyon
Diablo, an old county road, and had no maintenance crew Workmg
at the time District No. 5 was organlzed But this road was in i
“very bad: condmon, hardly more than’ passable, so’ that in Decemb:
1925, an’ enlarged maintenance crew consisting of the caretaker and =
five men,,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 exght—foot grader. and two small ‘drags. - The project is now,
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 thls old road. ' o ORI

‘ U S Route 66 S
Flagstaff ‘Winslow | nghway]/o el o
Coconmo & Nava]o Countles, S

f S FA74andFA22 o
Length 22 65 Miles ‘ “A.F.E. 322A & B
: L. E. BATES, Caretaker B

- This -section extends from Canyon - Diablo . to the west mty lmnts

, of Winslow. The entire section® has been constructed as Federal Aid
74 and . I‘ederal Aid 22. Federal Aid 22 was constructed complete,
surfaced with six inches of selected surfacing material, .but only 3.3
" miles of Federal Aid 74 was so surfaced. - This leaves 16. 65 mxles

N
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of road constructed to, Federal Aid standards as to grade and align-

ment,. but unsurfaced and fords not. paved This . grade is -made of . o

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 Weather and the heavy traffic of
summer this crust Would not stand, and thlS 16.65 miles went to pieces
badly An effort was made to- resurface this road- as a- Federal Aid
prOJect but the closest surfacmg “that Would stand the test entalled
a rallroad ‘haul of some 60 miles and the cost was prohlbxtrve ‘

- It was decided to wait until fmances were avallable to pave: thlb'
section.  The maintenance crew has been enlarged to six men and

" two teams, with two F. W, D. trucks, one Ford truck, an exght-foot

grader and a powered grader A shalc containing llme is belng
~placed on the worst sections of this project. ‘This_entails a.maximum
“haul of 10 miles and’ the material, although some better than the -
local materral the job when completed will . not be satlsfactory, and’
with the small force and long haul is rather an expensive. procedure,
~and at best W111 not make a satxsfactory road When completed

, LR U S, Route66 S e
Wlnslow-Holbrook IIlghway , Navajo County :
‘Length 219M11es N A.F.E. 305,

AMBROSE HUNT, Caretaker ‘

ThlS section extends from the east city limits of Wmslow to Joseph. ‘
City, and although built throughout as a Federal ‘Aid project, with

the exception of the fords, it was surfaced under the old specxflca— =

tions, allowing a maximum size of two and one-half inches material
to go into the surfacing.  But the small maintenance crew, consisting
~of caretaker and three men, with two F: W. D. trucks and one Ford
truck; have by very hard and. dlhgent work . practically resurfaced
this whole section, to a depth of two to‘four inches, with the best.
aterral available, :

There are two large brxdges upon thlS section, the brldge over the =
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" Little Colorado River, 862 feet long,’and'the bridge over: Cottonwoo‘d

Wash‘, 237 feet long." "The' flooring upon ‘both’ of  these brrdges ‘was

in'bad condrtron but ‘during 1926 a-laminated floor made of three by

. .four inch material, Jaid with* expans1on Jomts every 16 feet, has been

~ placed-on the Cottonwood Wash brldge and for about 75 feet of the
. Little Colorado brrdge The balance of the Little Colorado br1dge
- has been recovered with., the old - 3 by 12 mch deckmg Both floors

have been covered ‘with one- half to. three- quarters of an inch of
< sanded | asphalt usmg squeegee ‘size materral rather than fine sand,
" which contains too much' dust. “That port1on of ‘the floor made up
of the laminated flooring, covered with" as phalt, 'is “good, but upon
~ that port1on of the Little Colorado River brrdge upon’ which the old"

"3 by 12 inch material -was used, it- was .not pos51ble to fasten: this'

r floorlng to ‘avoid any movement and these" planks move under ex-t

v ftremely heavy loads, Whlch loosens the asphalt covering, allowmo;

" this to flake off. Thrs Was thought of at the time, but ‘money was not
avaxlable to entrrely cover this long brldgc w1th the laminated floor-
1ng, but this must be done as soon as the money is avarlable

The old wooden hand rails have' been removed ‘and’ the Page wire
~guard fence type of hand rail”placed upon the entlre length of both
[br1dges SRR SN N I DR
A cloudburst last summer washed out 50 feet of the west approacl
of the. Cottonwood bridge. - Fifty-six feet of creosoted pile brrdge has

been driven to replace this" and 250 feet of jetty protection’ placed, :
S Upstream from the. west end. .This ]etty is made by driving two rows .’

of 30- foot 56 pound rails frve feet apart, the rarls spaced eight feet,

with six-foot hog wire' fastencd to ‘both lines' of rails, and rails tied.

together wrth old cable The frve-foot space 1s then frlled wrth brush ‘
and rock i :

©Both ‘of these bridges - are narrow, one- Way brrdges and are veryd

:dangerous for ‘the type ‘of ’ connecting ‘road, carrying the heavy traffic.

of ‘the summer months.’ “Two: very serious accidents have: occurred i
‘owmg to these facts within the ‘past ‘two months : ‘

.‘/‘ ,‘
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B BN S Route 66 L e

Wmslow-Holbrook Highway =~ Navajo County =
@'Length 220 Miles .. A.F. E.'~3047 |

. Joun DEWI’]T Garetaker S e
lhls sectron extends from Joseph : City to. the. west hmxt of the
town. of Holbrook and-from the south 11m1t of the town of Holbrook, ‘
east.11 miles, . S : ‘
"This section is covered by threc dlfferent pro]ects, Federal Ald 40 :
“from - Joseph - City to. Holbrook, built under Federal ‘Aid: standards

surfaced under the old spec1f1cat10ns, allowing the use of too much.
“oversize, making malntenance a very difficult problem. The section
- from ‘Holbrook "east for 66 miles is ‘an unimproved road, although”
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 Federal Aid
standards with the exception of the forde, and - the surfacmg upon
this section’is falrly good. .. ‘

‘On- this” section is the LaRue Wash  bridge, 496 feet long, whrch :
has been refloored with ‘the laminated type of floorlng, covered with
~one-half ‘to three-quarters of an .inch of sanded asphalt “The *old
~ wooden guard’ rail hasbeen replaced with the Page Wire; fence type‘

of guard rail and pamted white.
Two hundred feet of jetty as described ‘under the last section ha%l'

,been placed at the west end of this brldge :

ton Ford truck, ‘an e1ght-foot grader and two. small drags are kept”

upon ‘this’ section. ’
The maintenance camp for this. sectron Has been d1scontmued and

. the crew uses the yard and storage fac111tles at Holbrook

L U"‘ S. Route 70 s
Holbrook St. Johns Highway
T S Nanuo & Apache Counties :
; Length 208 Mlles A R.E.302-A and 302 B
J.R. OVERTON, Caretaker ~

~with the exception of the fords. This (as was- the last section) was

S Acrew of a caretaker and two men, with an F! W D truck a ()ne—

Thrs section extends 208 ‘miles”east from the end: of *he last’ sec- L
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“Federal - Aid- standarda, with the exceptlon of the- fords, - aud sur=
- faced vnth ver}r good surfacing materal, showmg a-wear. of approxi-
,mately one and' one-half inches in four years. The next 3.7 miles-
of 'this section is Federal I Aid’ project No. 3, through - the Petrified’

~ Forest, and’ although one of the first projects and built’ narrow," the

" but -the ‘worst” places have' beén surfaced by~ the’ mamtenance crew
aud the 11.0: mlles as a whole is m good shape S

"foot prader ‘and:two small drags handle this. section.

Holbrook St. Johns nghway Lo ,‘Ap‘ache COuﬁtwL

‘ which is in very good condltron surfaced for the most part by the

- and surfaced under ‘the old Tederal Aid specxflcatrons, which allowed
. a narrow width of roadway and also allowed an excess of oversize

“tenance. crew. : R

~made upon this section, some fills' widened, new pipe culverts placed
small. brrdges repaired .and sufacmg hauled

tnon, 6.1 miles bemo the balance of TFederal "Aid prolect 42 built undcr :

surfaung is very good and the road as a whole in very' “good condi-
tion. The next 11.0 miles, in Apache County, is un1mproved road,”

Very Tittle work has been done upon this sectlon—a flll Wldened
here and there, and smal washouts repaired, some protectxon WOI‘l{'
bemg done at the sevcral bridges and fords.

“'The caretaker and truck: driver, with an. F: W D truck, an Clgllt-'

U S Route 70

Length 196 Miles =~ R A F E 301
SANFORD Hunr, Caretaker :

¥

This section cxtends from the ‘end of the prevrous beetxon into the
town of Concho It is made up of seven miles of umrnproved road,

maintenance crew, and 12,6 mlles of Federal Aid project No. 6, built

in the surfacmg, but thls is gradually bemg remedled by the maln-,

"The crew upon thxs sectlon cons1sts of the caretaker and truck -
drlver, using one. F. W. D: truck an- eight- foot grader; three ‘small *
drags and ‘cne large road - planer No' large" 1mprovement has* been"
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2 : : U S. Route 70 L L
‘ Holbrook St J ohns nghway Apache Countv
_Length 15 03 Miles - AL F. E. 32(),
' JOHN DUKE, Caretaker '

) Thxs section extends” from the town of Concho to the town. of St ‘
Johns and consists of Federal ‘Aid 78A 8.83 miles long, recently com- -
pleted to full Federal Aid standards and State standards -The' other’
-~ section, 6.2 miles, is an unimproved road, but fmanced at the present .
time and plans completed for'a I‘ederal Ald two- stage prOJect thh—,

out surfacmg : ERNRT I

This crew consists of the caretaker and truck dr1ver, thh an-
"F."W. D. truck, an eight-foot grader and-two small drags. It hac
only recently been placed uoon' this section:and has done nothing
more than to keep the road in" excellent shape as 'to the r1d1n<r sur-

face.” ~ \ SEE

, ER— U S. Route 70 L _
rSt J ohns Sprlngervﬂle I-Ilghway Apache CountV

Ww. E WILTBANK Caretaker '

T h1s sectlon extends {rom the town of St.. ]ohns to the town of ‘
‘%prmger\nlle and is composed of Tederal Aid 60, 68A and 63B, mak-
~ ing a total of 29.7 miles, all built. to Tederal Aid ‘and State standards,f
¢ _mth the - exceptlon of the fords ‘

The crew of- caretaker and truck drxver Wlth a Wehr grader and
“Ford: truck, and" two small drags have kept :this section in: excellent
“shape. '

Part of 68A is surfaced Wlth ‘a red cinder whlch does not show a’
proper compactlon at the present time, although in use for about
two years, and at some future date’a blnder W11 have to be added
to this stretch to procure compactlon ‘ it

Length 297 Miles A. F E. 300
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U ‘S. Route 70
, Sprmgervxlle St. Johns Highway - - Apache County '
‘ ‘Length 16 Miles 7 AF.E. 328
' _ HeNry S. BargerT, Caretaker

T hls sectlon extnds from the town of Spr1ng<.rv1lle to the Arizona-

- New Mexxco State lme 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 eeight-foot grader, has’ recently been placed upon this
section ‘and will be augmented from time to time by a team and
laborers, and by hauling surf'!cmg and blading, this section, which
has been the worst stretch of road in the district, will be gradually

: 1mproved unt11 such time as a new road can be constructed ‘

. , USRoute66
Holbrook Lupton ngfhway "~ Navajo County

Length 211 Miles )  A.F.E. 327

GIVFN TI‘EL, Caretaker

I‘hls sectlon “extends from Holbrook ‘to the’ Nava]o-l\pache Count\',

line and is an unimproved road made up of ;sandy -and. muddy
stretches, the sandy. stretches being good in” wet weather and the

muddy stretches being good in' dry weather. ‘A crew of a caretaker

and truck driver with an F. W. D. truck, an eight-foot grader and two

- small drags, have recently been placed upon thls section, and have 1t S

in’ very good shapc at the present tlme

o USRoute66 e
‘Holbrook Lupton nghway (, A[.)'ache County
Length 27.3 1 Miles ' ~ A.F.E.319
o "E. A. ALLEN, Caretaker L

Thls sectlon, an ummprovcd road, extends from the Nava]o-Apache ‘
. County line to tlie town of Chambers, and for.the most part is.com-
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posed of a sandy surface. . This road when wet can be kept in-an
. excellent: condltlons, smoother than .pavement, but in dry weathﬂrf”,
and traffic, soon goes to pleces and; 1mposs1ble to- hold, A

periment. of oiling a portion of the Wlnslow-Holbrook Highway and
placing calcium chloride upon a, portion “of the Holbrook—Lupton High- :

TWO SO—foot Wooden truss brldges were constructed on this: sectlon‘
by Apache County durmg 1925, the State Highway Department mak—l’f
’mg the necessary fills and takmg them over'as to ‘maintenance..

The crew of a caretaker and truck drrver Wlth an T. W D. truck‘
an eight-foot grader and two small drags, have  kept this ‘section’ in
‘remarkably good condxtlon, cons1der1ng the class of material en-
countered , __________ R

L s Route 66
X Holbrook Lupton nghway o Apache County SRy
{'Length 267 Miles: .. A F E. 321
. JOW. MOW, Caretaker S

* bers t6 the Arizona-New Mexico State line, and is composed of sandy »
- and muddy stretches, the former’ being good in Wet weather and thc 3
: Vlatter belng good in dry weather ' E i

an erght-foot grader, two small drags and, one road planer have. kept‘ :
: thls section in very good: shape but. have been handlcapped by . the -
“fact that. no surfacrng mater1a1 exists upon: this ‘entire section. = The.
only poss1ble solution’ is " to  construct ' the’ muddy ‘stretches, which’ "
* become very " neatly impassable’ during wet  weather. - The ° sandv,"'f‘
‘stretches although not good can’ be kept 1n passable shape at all
tlmes —_— : : ;

<

General Mamtenance and Recommendatlons

gome of the . above stretches, as: W111 be: noted are: short Thrs SER
~caused by the ummproved condition- of - the Sectlon, The marnte—;"

/

As’soon as -the money is avaxlable it s recommended that the- ex-

way. be tried, both done as’a malntenance cost’ reductlon measure. . e

Thls sectlon, an ummproved road, ‘extends from the town, of Cham—‘ OEE N

The’crew of a caretaker and truck dr1ver wrth an. T W D trucl\, et



' rlally lengthened ‘thus reducing  the' mamtenance cost.

‘ ““‘ber 1, in Apr11 1925

'd:roads the Arizona Highway Department followed the example of 22 -
" other 'state “highway ' departments, and that “of the United States

the 1nauguratlon of ARILONA HIGHWAYS
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nance crews are gradully constructmg these ‘sections as’ to roadbed
conditions. As soon as the entire’ system is-built to full standards,
both Federal Aid and State, thesc maintenance sections can be mate-

E Upon takmg over the dlstrlct the equ1pment espec1ally the trucks ‘
~ was found in bad. condrtron This was the fault of no one in par-
ticular, but. was caused by the maintenance sections in this part of
the State being. sofar removed from any shop facilitiés.~ This equip-
" ment has been put in first:class condltlon smce the estabhshment of
' ,the shop at: Ho brook IR ~

PUBLICATIONS
ARIZONA HIGHWAYS
Vmcent J. Keatmg, Edltor _

RIZONA HIGHWAY@ the official organ of the Arlzona Hmh\vnv
Department in dl%emlnatmg information in reference 10 its
activities in construction, betterment and maintenance of the
state system, made its flrst appearance Wlth Volume L Num-

In its decmon to issue a magazme devoted to the 1nterest of good i

g Bureau of Public Roads and the American Assoc1at10n of State ngh- 3
"“way Officials.’ cheral addrtronal states have started magazmes since

o “The necessity..of . a pubhcauon of th1s kmd contalmnnr mformanon
for the general public in regard to ‘Arizona’s hlghway system, had be: *
come apparent through the scores of letters reccived each week by the
department from every state in the Union and from- Canada “and

Mexico, seekmg data for travel 01 se1ent1f1c purposes, i

The most srgmflcant statement made by ARILONA Hicuways is that
. which' greets the reader under the mast head on the first page of news: -
mattew “ClVlhzatlon Foll ows the Improved nghway e
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Since its organization by the editor, under the direction ‘of ‘the state
‘engineer and the chief engincer, 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- hlghway system. Letfers received
by the department from both adverttsers and readers of -the pubhca—‘
tion, have commented favorably both on its appearance. and subject
‘matter, In fact, so great has been the demand that the files of sev-
- eral months have been exhausted

In the center of each issue of the: magazme 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, compxled from ‘the records: of ‘the district englneers “The

,“Engmeers Log” is another featurc department It gives the status,
of construction, betterment - and maintenance in each dlStrICt

'One of the features of the magazine Wthh Was “and is of great’ ‘bene- -

;flt to those who travel the state hlghways for business or pleasure, is

“the ‘series of Travelogues over the various highways, writen - by the
dlStI‘lCt engin€ers and 1llustrated by maps and pxctures

Among the contrlbutors to the pages of ARI7ONA HIGHVVAYS are ¢ list-
ed C. G. Morrlson, senior engineer in charge of the local office of the
United States Bureau of Public Roads; State Engineer W. C. Lefe-

L bvre Chief Englneer W. W. Lane, District Engineers B. M. Atwood;'i
. S. O’Connell, ‘George B. Shafer E. M/ thtworth and W. R Sy

Hutchlns, and Chief Location Engineer C: C. Small

A series of articles that_have attracted wxdespread attention ' are
those of Mr. Lane on hlghway financing. “"Another series are those of -
Mr. Shaffer on “The Use of Expansion Joints.in Arizona,”  Mr. Shaf- -
fer is a recognized authority on the subject of expansmn Jomts' and -
his articles have been quoted in other state’ hlghway publications and
in trade ]ounrals W. R. Hutchins occasioned con51derablc 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 Ar1zona and the latter thh Southern
Arizona. : . =
The poems of Ira L. Wood on the road camps. and other subJects”‘?’ X
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Jhave been quoted by other state perrodlcals and newspapers, . Col.-J.
R McClmtock former state hlstorlan, AH. Gardner of Tombstone,
~‘>,Avrce presxdent of the, Old Spanlsh Trails. H1ghway Assoc1atron and a

~good- roads ‘booster, and H. B. Watkms general- manager of the ‘Phoe- "

‘nix: Chamber of Commerce are contrlbutors .

Durmg the 1926 State Fair, more than 33 000 pexsons attended the,
departments exhibit. ‘Sample copies ‘of ‘the magazmes and ‘more than’
5,000, maps, a repllca of the condition 'map coritained in’ ARizoNa
o HIGHWAYS Wlth the table of dlstances on the back Were dlstrlbuted at/*
f;the exhlblt *

e In every ‘sense ARILONA HIGHWAYS has® justxf1ed its exrstence The
o f’recelpts from’ advertlsmg and subscrrptlons have equalled the cost of
"pubhcatlon and distribution.” It has furnished 1nformatron in’ regard .
~ 'to ‘Arizona’s good roads that has been worth  thousatids of ‘dollars to-
~ the state, a fact.that can’be- proven by the steady increase in traffic -
.in 1925 which :was still greater in 1926, and the vast sums spent' by.
~ tourists in seeing Arizona. Artlcles from Arizoxa HigHwAYs | 'quoted-
in” other state’ hlghway publications and. trade..journals ‘and  the fact
that it is in great demand by libraries. in, New York, Chxcago, Balti- =
more, Phrladelphla and: othcr lawe eastern and: western c1t1es, 1s tCStl-

o tnony of the 1nest1mable value of thc publlcatlon to Arlzona '
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| BYVAWOOD’ Chze fClerk )

headlng “Cost Accountmg, by’ ‘the cost accountant, o

Purchases of materlals, supplies and equipment . are cov- ‘
eved elsewhere under the headmg “Purchasmg Depart-f :
“ment,’ by the purchasmg agent, '

Funds

Record of receipt: and drsbursement of funds-is covered by a system ‘

' and monthly rcconc111atlon of’ fund records Wxth the’ State Auditor, ';

s each’ project is rrlade under fund and cost account headmgs ‘Monthly
- reports are. made up from ledger footmgs showing expendltures by

dlture i R , k _
Sem1 annually a reconc111at10n is had and reported to the Stater o

: ‘and funds, against the budget represented by “Author1ty for EX-‘_
pendlture for each department or. project. .

§

approprlatlons, expendrtures and costs under fund, prOJect or depart—
ment and county headmgs :

Operatmg Costs

: It w111 be seen . by the accompanvmg tables that the accountmg
department has written | durmg the last- four, flscal ~periods. 32,960
clalms, covermg 60,444 mvmces for $11292 41331 ;an, average. of

05T accountmg is. covered elsewhere in thrs report under the el

-~ of ‘accounts which' provides’ for daily ‘reports of ‘balances” in' funds

Record of each charge agalnst the “Authorlty for Expendlture for e <

funds and balancmg expendltures agamst the “Authorlty for Expen— k
Engmeer, balancmg expendltures by. department -projects, - countlesﬁ i

Annually a report is- made to the State - Engmeer coverrng ‘all
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”‘[k8240 clalms, covermg 15 111 invoices for $2,823, 103 33 per year

~TItis also shown that the total operattng cost of the accounting de-
partment for four years is $123 979.94, an average ‘of $30,994. 98 per'
‘year. .

“While the cost for the fiscal perlod Just closed is- hlgher than the

‘average, it will be"seen that ‘the cost per claim’ and per invoice 'is
- considerably below the average " The average - cost per. invoice is
’ $2 05, while the cost. for the last flscal period. is $1 82.

The above data covers the cost of handlmg requlslttons, 1nv01ces

- and cla1ms through the general office records from receipt of the

requ1s1txon in the purchasmg department to the ma1hng of the State
Auditor’s ‘warrant to the payee ,

Seventy-Flve Per Cent Fund

‘The average time required to: place a. Warrant in .the hands of -
" the -payee for purchases .. made could  be- reduced about ‘one-third -
if clalms drawn against the 75 per cent funds were not requxred to
‘be sent . to the several Boards . of Superv1sors for approval. = This
g results in“a delay of from two to four weeks, dependmg on the trme B
’ of meetlng of the Boards of Superv1sors each month

The cost of passmg ‘invoices ‘and cla1rns through our records is
"mcreased by the handlmg of 75 per' cent fund:claims, one additional
copy of the invoice and claim being requ1red for the ccounty files, -
and’ two' addmonal handhngs being required in the accounting depart—
“ment. To this should be added’ the ‘additional cost requiréd’ to keép
‘ 'record of fourteen 75 per cent funds under separate headlngs, and
i the necessary segregatlon of expendlturcs of funds in pI‘O]eCt records \

" Pay Rolls

~ Pay rolls are paid by checks drawn agal'nst the 'State‘ Engineer’s

. imprest fund, the amount. of - which is $50 000, About 1,400 payf ,ﬂf
. checks, totalllng 100,000 to $110, 000, -are issued each month, requir-

o fmg a turnover of " nearly two and ‘a half times,” $4,000 being - segre- ;
- gated within ‘the 1mprest fund ‘to -pay time checks 1ssued by the ’
general foremen and engmeers in’ thc f1eld SR :
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Imprest Fund

Tt W111 readlly be seen that - the State Engmeers 1mprest fund is :
madequate ‘and “should "be 1ncreased to.at least $100000 in: order Rax
to reduce the turnover to one and a fractlon times per. ‘month, giving
'ample time for pay roll claims to pass from the accounting depart- "

ment to the offices of the Board of Directors and. the State Auditor.
~and warrants 1ssu1ng from the Auditor’s office to pass” through the
Auditor’s records, the. Governor’s office for signature; the ‘Board of

- " Directors’. records and ' to’ the accounting department for our record” .

and deposmng to. relmburse the 1mprest fund

Bonds

'lhe hlghway department and the State of Arlzona are adequatelys ,

protected by bonds, covermg all offlclals and employees having charge; _ o

of funds, materrals or equ1pment The amounts of bonds are as . -

- follows: ' o, P S L A Lo
State Engmeers off1c1al bond ..... $ 5,000
- State Lngmeers imprest fund- bond.......'.....; ...... ceeneeniee 50,000
' Chief  Engineer. ERSRT—. tersiimesnennsssissssseinssssseseeseeness- 20,000

. "Chief Clerk’

©Assistant Chief Clerk ot 5000 Sl

~.Pay Roll Clerk ..
.ﬂ,,/Bookkeepers R,
" Stock Clerk. .......... O TRLEE N ey

= Supermtendent of Equrpment e 20,0007

Storekeeper: .....irieceiimecioninies : e 5,000

Watchman - ... 2,000

~ - District Engmeers each : : 5,000
District. Clerks ..o . $1 000 and 2,000
Resident Engmeers erimeneiienenia 2,000
[General Toreman e e e e et . 2000 B

"The total amount of bonds now coverrng such off1c1als and em-

ployees is $243 500

Flre Insurance

Flre msurance suff1c1ent to~ protect our investment in bulldlnos, .
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stocks of supplies and equnpment is..carried by the department the
locatlon of property and the amounts of p011c1es bemg as’ follows

_Phoen‘ix}' etseteeepanriees ...... '.....'..7 ....... $241, 800 o

- TUCSON, oereeremee SO — — e 17,800

~ Holbrook ooooooceeevouvcecricecee wrereneeei 6,500
'l.To‘,t;nf._‘L;.‘».'...7;....".‘.'.,.‘.‘.,...'...,. e $266,100

Automoblle Insurance

Flre, theft collls1on"and upset: insurance ‘is carried on seventeen
. passenger carrying automobiles operated by. the department, the total.
amount of the “fleet policy” covering this class of insurance being

$12,899.20.

Total Invoices and Claims
July 1st, 1922, to June 30th, 1926

Average Aiverage e
Amount  Amount . . .

Tiscal Year .- . Invoices Claims.”.. .. " Amount .~ ~ ‘Invoices' .. "Claim -~

1922-1923. i, 1112300 5976 0 0 $2,603;110.74 523 417 (p43.85
1923-1924. v 14877 7,590 2,888,950.70. .. - 1942 - - 3806 .
:1924-1925. .. 16,056 - 9,354, 271844159 ' 1693 . 29.06
1925-1926 18,388 .- 10,040 3,081,916.28 1676 L 29.63
Average 4 Yrs. ... 60,444 32,960 11,292,413.31 76,52 - 114030

Average 1 Yr..... e 15,1107 - 0 8240 - 2,823,103.33 L1913 0 23507
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< July1,1922 to June 30, 1926
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"= Invoices - - Average -

“ Claims

, AverageNumber .

e ‘ SRR P v Average - Invoices: -

Fiscal: Year . .- 7- .:% " Salaries.”.: " Supplies . Total . . - ~“Recorded -“Cost ‘Recorded © * Cost* - - Per Claim’

192241923 % 2835484 $:56520 - 28920047 11123 g2.60 5,976 g484 0186

19231924 2613836 1586 26134327 14877 176 7,590 - 345 1967

19241925, 3525971 19698 . 3545669 16036 2219354 379 172

1925-1926 U332 LATIST 33448890 18388 . 182 10,040 333 . 183
- “TOTAL 812202423 51 955710 "$123,979.94 . 60444 32960 Lk
78240 376

‘AVERAGE __. ST 3050604 48893 3099498 15111 205




ARIZONA HIGHWAY DEPARTMENT“ ,
RECAPITULATION |

, Status of Funds
July 1 1924—J une 30 1926

71236+

$5,840,088.77 -

Total . Clauns Claims . in" Transit ‘Auditor’s
7 72 Receipts: | -+ Registered . June 30, 1926 . Balance
Apache - 75% e B 1977321 e 877 20,608.59, $ 89761 B 6223
Cochise “ $770239,24993 ¢ 1721282311 240727 ©-28,834.09 )

..Coconino.. “ - 5220491 T 41,864:14 593.55 10,934.32 .. -

oeGilar o “ 179,030.76 . 185,073.11 9,164.66 ©3,12231 ¢

Graham: - “ . 30,689.10 34,27497 3,673.20 -+ 87.33

. Greenlee - «“ . 33,087.62 25,300.25 - 387.29 .8,174.66

. Maricopa., et " .343,895.56 +361,491.51- 29,761:13 ©::12:165.18 -

" Mohave “ < 3221555 s 23,087.60 Cal AT ©.9,605.66-
Navajo “ - .30,805.06 C27,107.73 it 1 2,446.18 6,143.51- 7
Pima “ . ++163.492.59 173,46159 .7« --+-.210,373.89 - 40489
Pinal «“ -106,879.17 - 117,146.51 10.979.70 L
Santa Cruz “ ~.. 2435094 oo T 23,053.38 C230.39 1,527.95 -
Yavapai “ L 211,264.307 0 21159433 10 2,281.30 ) 1,951.27
Yuma < «“ 65,487.70 -« .. 64,132.27 23,256.83 0L 4612 26
Federal. Aid Road Accounr 1,794830.72 -1,820.733.54 46,689.36 - - +20,786.54

- State Highway Mainténance Account.i..o..io...... 904,820.56 ..922,990.96 26,007.86 - e 7837 46
+25% Fund. ..o 1,498,757.62 1,672,739.25 203,971.94 - 2999031

Sacaton Prison Power Line 50,000.00 50,000.00 : :

~Chloride. Mohave County Line ....llii..i....... 40,000.00 - 0 ol
St. “Joseph: BridgeEmergency *-10,000.00 10,000.00
Amado (Santa’ Cruz River) Fund ... . ... 925347 ‘ 9,253.47 : .

"~ TOTAL .$6,006,736.31 $353,599.87 $186,952.33




= Gila

ARIZONA HIGHWAY DEPARTMENT

RECAPITULATION
Net Expenditures:

July 1, 1924 to June 30, 1926

1 Specnal Appropriations

St. Joseph Bridge’

$10,000.00

Sacaton -Prison Power Lme

Amado. “Bridge-

Amado Bndge Refunds

50,000.00
9 250.00
3.47

: thal gl

$69,253.47

ST FLL - ’ Spe lal S
" County .. Indirect- - Engineering Construcnon Maintenance Bettermﬂt . 23% 75% F.A S H \{ A Appropriations Total
. Apache $°30,429. 55 $.119,425.92 ¢ 67,871.65°% '~ <os B0 14,466.60 7 08 . 20,608.59 ¢ 133,144.04  $ 49,507.89 ¢ $:.217,727.12
- Cochise © 25,700.2 248,404.50 - 1 127,095.63 663.29 19,826.75 7.0 211,760.14 - 78,822.34 91,454.42 .. 401,863.66
¢ Coconino 13,669. 54 -0 196,552.80 : 70,000.37 1,21 .00 61,432.98 - . 41,835.93 135,010.35 43,153.45 281, 43271
. 18,925.52 134,051.57 - :85,824.06 2,30 .07 18,906.83 -~ - 184,429.73" - e +37,772.66 241110922
Graham 42,411.36 475,137.40 - 64,998.24 5,58 .24 - 128,576.92 33,134.90. - 378,030.06 48,393.36 . 588,135.24
- Greenlee 6,604.91.~ 818.21 34,494.64 17,94 .13 7,257.11 » ~25,286.25 731.33 26,585.20 59,859.89
<~ Maricopa . 68,050.82 669,979.38: - 259,042.92 3,96492 88,730.50 : 360 242.67 404,390.00 147,674.87 1,001,038.04 "
' Mohave 9,955.01 50,857.97 40,809.04 57,119.80 21,121.58 50.71 23,329.93 ©+7101,622.02
"\Navajo . 9,523.12 51,554.10 46,396.63 2,51.98 12,524.53 : 26,857.73 26,017.94 .34,584.63 10,000.00% 109,984.83 -
33,680.25 220,184.42" ~.82,185.73 8,103.22 5,227.44 172,399.05 123,717.10 42,810.03 o 344,153.62 -
14,211.82 156,115.50 ° .. 174,281.90 13,137.70 ; 64,242.58 .91,020.49 3,676.39 148,807.46 50,000.00% 357,746.92
2,431.11 12,730.47. .- - 60,719.15 39,943.76 18,093.28 23,053.38 677.78 64,750.05. .°.9,250.001 115,824.49 .
- 68,581.51 417,650.55 119,869.25 63,02 .33 41,345.52 211,594.33 . 359,354.85 56,835.94 B ’ 669,130.64°
- ; 12,347.89 '~ :86,578.67 ~-1:120,677.61 : 11.064 65 - 64,132.27 63,424.62 80,982.63 o 219 604.17
-Gen. PrOJects A.F.E.618-658 - . . PR . RN 5,600.79 2,531.12 : - 3,069.67 . 5,600.79 .
- State - Engineer’s " Salary: - 12,000.00(a) (a) 12,000.00 = 12,000.00 -
© State - Engineer’s Expense < 2,234.13(a) (a) 2.234.13" . i L 2,234.13 -
.General : Office Yy ‘304 593.71(2) (a) 291,462.94 0 2,221.95 68.53 10,840.29 . 304,593.71
General” Overhaul, - Co. " Al e . . .
- Warehouse "and ' District ~ Shops 150 939.44(b) (b) l50,939.44y - 130,939.44‘ :
i Dist.~ Engineer’s * Expense.. ... 3,614.09 - 23,614.09 ¢ 23,614.09
7 Transfer " of ~ Funds - 724 274.05 583,807.48 30, 798 61 98,236.03 11,431.93 : o 724,274.05°0 70
“Refunds - ... : .. .74, 269 69 - 57,355.06 5 1.49 15,383.13 1,006.54 3.47% 74,269.69° B
Tnterest ... 2216 RS PRI : 2 720'50-R* 166R* - ""22.16- R*
wTotal - Ll .51,-91,902.95 $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 -
CREDITS R* .’ k : : 3 -
. (a) General Office $245,665.29 . (a) General Offxce ..$245,665.29
- (a) " General QOverhaul 65,662.55 - (a) - General - Overhaul 52,531.78
.- (a) -County Aid +.7,500.00 (2). County Aid  : 7,500.00
(b) ~ Warehouse 146,994.14 - (b) - Warehouse 146,994.14
District * Shops 3,945.30 District  Shops 3,945.30




. ARIZONA HIGHWAY DEPARTMENT = .
_ TWENTY-FIVEPER CENTFUND

SRR ~Receipts and ‘Disbursements -
R July 1 1924 to June 30,1926 -

i ~Claims * Claims in ‘Auditor’s - - g
e e i S Recexpts e Regxstered “Transit " Balance
- ‘Balance July 1, 1924 Tt -5 50,470.38- R* ‘ ’ ST B -
< Tax Apportxonment 1924-1925 B ) 162 469.82.
Tax. Apportionment,. 1925- 1926 e % 160.223.96 .
Motor Vehicle. Permits : e - -:5,000.06 - -
Motor “Vehicle Mill  Tax" . : - 51,518.22 -
-+ Gasoline- Tax: .- ) 32144470 =
i County - Ald SR 53,000.00 >
" Y Transfer ‘of " Funds /2o 634,012.07
- -Refunds - Deposited “with Treasurer il 613559 .23 SRR =
. Apache’ County - : 3 : 14,466 .60 .
~ Cochise County - 19,826.75
=" Coconino’ County 61,43298
. Gila" County : “18,906.83 .0 -
Graham- County 128,576.92 -
Greenlee - County 27,25741
- *Maricopa - County’ 88,730.50
..Mohave - County v 57,119.80 =0
“Navajo -County .12 524 .53
"7/ Pima . County - 5,22744 ‘
Pinal : County 64,242.58 o
“'Santa’ Cruz -County 18,093.28 = = .
- Yavapai - County 41,3452 <
- “.Yuma . County 2.11,064.65 .
General - A. F E. 163-658 : : e S 72,5312
General Office: Accounts . it fLRELRT e e e 22305,676.57
" Warehcuse.'and. District Engmeer Expenses..Z ..l ... R .174,553.53
“Transfer- of “Funds ~1:--583,807.48
Refunds : : e sy i (BT 358 06 - T }
" TOTAL R o BVA98.757.625 v $1,672,73925 oy o T $203971.94 . $29,990.31

Credits: - R*",




ARIZONA HIGHWAY DEPARTMENT
-SEVENTY- FIVE PER CENT FUND
Recelpts and Dlsbursements ;\‘

July 1, 1924 to June 30, 1926

v L " Balance® Tax Approp “Tax *Approp. Tfr of ‘Funds ©  Gasoline " -Revenue | -Claims Claims ‘in -Balance
: County— . SJuly ©1, 1926 1924-25 1925-26 - Refunds Tax.: . Total - Registered .Transit - June 30,-1926
. ‘Apache "} La$ 1,427.387 $ 6,871.44" 8 "6,678.05 . B 4,796.34 70§ 19,773.21° 7 $-20,608.59 . $ 897.61. ' ¢ 62.23
I R Cochise ... 30,784.22 84,909.53 .~ “81:109.90 - \1,279.12 - 41,167.16 1. 239,249.93 " . 212,823.11. 2,407.27 28,834.09
S - . Coconino . 5,544.23 , 15,433.46 " 15,197.00 : J=028.21 - 16,002.01.-77.52,204.91 41,86%.14 593.55 10,934.352
RN Gila 8,196.12 7543179 6274115 = © 258.23 32,403.47 179,030.76 '185,073.11 - 9,164.66 3,122.31
. <. Graham 1,834.18 .7 9,266.13 . - - 9,068.78 ¢ 1,140.07 9,379.94 30,689.10 34,274.97.- . 3,673.20 ©:87.33
B3 Greenlee - 1.030.40 " 12,969.75 13,551.48 . - "14.00 - - 5,521.99 33,087.62 " 25,300.25 387.29 8,174.66 - - -
woire L Maricopa . ......lll.ll .10,498.20 86,245.28 88,142.02 1,237.24 157,772.82 © 343,895.56 361,491.51 29,761.13 12,165.18 -
% 7o e Mohave ' 3,808.05 10,106.35 9,074,037 5.67 9,221.45 32,215.55 23,087.60 477.71 9,605.66
) PO o7 Navajo il 2,158.57 7,278.03 6,992.74. 7.0 14,375.70 30,805.06 - 2710773 2,446.18 6,143.51
Pima- 28,830.80 37,021.96 47,942.06 .- 795.30 48,902.47 .+ '163,492.59 -+~ °173,461.59 10,373.89 - 404.89
Pinal 7,671.26 28,609.50 30,878.36 126,126.02 13,594.03 106,879.17  * 117,146.51 10,979.70 ©712.36 ¢
Santa” Cruz. .. 755.40 7,614.38 7,507.96 . < 8,473.20+; 24,350.94 . ..23,053.38 230.39 1,527.95
Yavapai 40,215:10 - 68,443.75 70,274.92 -°32,330.53 211,264.30. > 211,594.33 2,281.30 1,951.27:
Yuma . 13.495.21 14,894.57 27,503.61 65.487.70 —— 64.132:27 ~=---3.256.83 4,612.26
TOTAL..... i $152,348.22 . $463,696.58. $ 76,930.71 . $ 88,338.02

7. $464,053.02 -7 $30,885.86

$421,444.72.7$1,532,426.40 - $1,521,019.09




ARIZONA HIGHWAY DEPARTMENT
- FEDERAL ROAD ACCOUNT '
"Receipts and Dlsbursementsr ‘

v July 1, 1924 to June 30, 1926

ol ~Claims Claims in “Auditor’s
e . Yoo RS - Receipts Registered - .. Transit Balance
- Balance in Fund, 7-1-24 : et $ 374,445.36 . .
Federal “Aid+". S ; 1,317,916 06
% County "Aid " - : - . ~50,982.71
~“Transfer ‘of Funds i i S 3645709 ;
> Refunds Depcsited . with - State Treasurer..;.......4..._.....' --15,029.59 . Do el
- Apache - County L RS : $ 133,144 .04
Cochise’ County 07882234 -7
" Coconino” County - 13501035 - .
Gila: County PR el S
Graham * County : == 237803006 ¢
Greenlee - County . 731.33. -
"~ Maricopa” County 404,390.00"
-~ -Mohave  County L5071
Navajo - County 72601794
Pima - County 123.717.10 .
Pinal County 36763907
Santa’ Cruz County SN 67778
Yavapai® County. ... T007359,35485 ot v
Yuma  County  :.: 63,424 62" :
General' Overhaul : . 6853
Transfer of Funds. and Refunds 113,619.16
Interest : - . Lo 1.66-R* Lo
“TOTAL...... _ e $1,794,830.72 ‘$1.820,733,54 - $20,786.54

. $46,689.36

: Crpdits. SR




S ARIZONA HIGHWAY DEPARTMENT |
- State nghway Maintenance Account o

Recelpts and Dlsbursements

July 1 1924 to June 30 1926

7 TOTAL

- ’ " Claims.-~ Claims in Auditor’s. .
,Recelplts’ e Registered “‘Transit - Balance =
Balance ‘in” Fund 7 1-24- $ 7473614
“Motor Vehicle Fees 1924-1925.. ++395,592.25
- Motor~ Vehicle Fees 1925:1926. i 422,296.50
Transfer “of ~Funds.Z. ... el 7 11,170.05
Refunds I 1,025.62 T .
Apache " County . o 49,507.89 .
Cochise ' County " 2 91,454.43
Coconino County. . 43,153.45
Gila - County" . 37,772.66
. Graham- County, - : 48,393.36
~Greenlee County e 26,585.20 -
Maricopa - County - SO - 147,674.87
Mohave ' County - 23,32993 -
Navajo: County - o 34,584.63.
Pima - County 42,810.03
Pinal County . = . 148,807.46
“Santa ;Cruz County . 64,750.05
Yavapai  County . 56,83594
© Yuma County - ~80,982.63
- General ‘A. F E. 618 658 . 3,069.67
- General . Overhaul 0 10,840.29 0
Transfer of -Funds and Refunds s e ";_12 43847 ] R :
L $904,820.56 o $922 990.96 . $26,007.86 $7,83746




ARIZONA HIGHWAY DEPARTMENT i k

. " COUNTY AID RECEIVED - =
B s Pe  July 1, 1924 to June 30, 1926 R o

e = E i 1924-—1925 e 1925:1926 ] Totas
o APACHE COUNTY L LT PRI L g
-St." Johns-Springerville F. A. 68A,-A. F. E.. 531 ............ $ 832 7 R -5 83271

"+ St. Johns-Springerville F."A. 68B, A. F..E. 532_. . 15,400.00 R D S 1540000 :
J,Holbrook St. Johns F.A. 78B, A: F. E. 648 ..... SR g - $ 3,500.00 ©..3,500.00 R
TOTAL APACHE COUNTY SR . - s D : s sl $19,732.711
- AGILA COUNTY - - ‘ : G e o : ) o
- “.8an" Carlos: Survey A. F E. 620A . R R U 7,500.00 L o
Globe Paving ‘A."F. 'E.- 598 sl ORI : ~ 2 +10,000.00 10,000.00 s
7 TOTAL: GILA COUNTY : SN ey R i .- N o 17,500.00
. GRAHAM COUNTY =~~~ et V A ' ' L
" Solomonville-Duncan State Line [F. A 88 A, AFE 626 - C 1 T,25000 . 7,250.00 n . -
. TOTAL: GRAHAM COUNTY ............. e L o N : ) o - 7,250.00 -
;;MOHAVE COUNTY ‘ o RS ey ;
"ﬁ'Hxlstde—ngman A FHE: 570 . =.-1,500.00 - - S T 1L,500.00 0 . ) S
S TOTAL: MAHAVE 'COUNTY _ St R e : : 1,500.60
'NAVAJO COUNTY - e S B e PR e e B
- Winslew-Coco Co. Llne F A ZZA A F. E 313 - - 4,000.00 -, B - 4,000.00 B R
: TOTAL NAVAJO COUNTY ' » o DT e . 400000
SANTA CRUZ COUNTY : ‘ S S
Nogales-Patagonia 'A."F." E. 586 ST 10,000.00 )
Vail-Sonoita: Hihgway Sec. 2 "A. F. E_ 661 1,600.00 1,000.00 - -
. TOTAL’ SANTA CRUZ,COUNTY...'... : ; 11,000.06-
" YUMA COUNTY L ; > E : i
Yuma Gila: Bend Highway F. A. 82, A FIE! 544— ........ Do 2 20,000.00 0 T 20,000.00: - L [
TOTALYUMA"  COUNTY S . el ) L ) 20,000.00 -

GRAND TOTAL ..l il .7 000 .$3923271 ~ $41,75000- "=~ < $80,98271 . = $80,982.71




ARIZONA HIGHWAY DEPARTMENT

GENERAL PROJ ECTS
July 1, 1924 to June 30 1926

" Total - : i

' A F E Name of Pro;ect Ehgineenng Constmdlon Malm., Betterment .. 25%.

425305

- 618 - Mile: Post. Survey.....ili SRR : L 4253.05 118338 -3069’.57“ ey D
658 7~ Signing * St. - Hwy. Systems S 134774 13474 e TR 14T A
’ CTOTAL - . O T4560079 0 8523112 $3096.67 $5600.79




E . . 4 .
SRl . July 1 1924 to June 30 1926
SN ~ 3 v B - B e s N
S I me o o e DISTRIBUTION SR D FUNDS-—— I .
A;-F.. E.-Name of Project - - -+ Engineering ... Construction - ..Maintenance 259, ~FUAC S.HM.A. =7 TOTAL -
518—St::"Johns-Sprirgerville "FUA. 60 ... ¢ - 405 "8 424.25 Bt | B it 8 542830 - “$ 2 428.30 .
531-—St:Johns-Springerville - F. A, 68-A < 221.24 -.393.90 . 55.22 (75599277 TT615.14
-~ 532—-8t." Johns-Springerville. F. . 'A. 68-B 7,648.91 . 7 61,634.19 . - 498.31 168,784.79 69,283.10
545-—Dead - River Bridge F. A. 83" 6,951:40 ;- ! GLnALAT] T 4,866.90 ) . : ; . 5,951.45
571—Concho-8t. - Johns F. A, 78-A ."15353.42 ° 56,973.58 i 1 4,402.76 ; 21 63,371.03 72,327.00 .
591—Springerville-Concho 183.71 D X 183.71 I RPN N 193.71
592—Holbrook lfci‘ary Dl 66.77 > ROPRIIE 3 ¥ 66.77 . — 66.77
Maintenance::" - . s : - P e . :
300—St.. Johns-Springerville . 12,953.51 | ... 917.73 3,097.40 -, 8,938.38 12,953.51
.. 301—Holbrook-St. *Johns i Ll e EL S IS A472.07 0 738,737 0400191 10,731.53 '15,472.17
* 302-A “Holbrook-St.. Johns - e o - Ll 84246701 7 559.63 ~135.00 7,730.04 . 8.424.67
319—Adamana-Lupton : < 15,090.97 - 440.26 3,818.57 _10,832.94 15,091.7
321—Adamana-Lupton " - T <15, 833 22 1 1, 696 27 - 2,917.95 . o 711,219.00 15,833.22
326—Concho-St. Johns : 6.31 0.31.7 - o "56.00. 0 96.31
Total ™ : $30,429.55 $119,425.92 267, 8'71 63 $14,466.60 $20,608.59 - $133,144.04 . $49,507.89 5217,727_12 )




~ ARIZONA HIGHWAY DEPARTMENT

COCHISE COUNTY

* July 1, 1924 to June 30, 1926

R DISTRIBUTION o _ FUNDS—
o . s : etter- o . R -

A. F. E. Name of Project Engineering Construction’ Maintenance ment 25% 75% F.A. -S.H.M.A. ‘Total
§41—Bisbee-Tombstone. F.. A.” 79-A.....$ 9.345.42 $ 91,622.61 " ... $ .. $ 1,299.09 < $ 28,330.59 "3 71,338.35 ' $.....- . $100,968.03
564—Douglas-Safford - . 1,420.60-R* 96,310.78 9,387.95 85,502.23 - 94.890.18
§79—Douglas-Safford . 602.32 - 602,320 i e "602.32°

- 610—Benson-Bisbee, . Sur. F. A. 79... 820277 “6,135.20° - 2,067.57 RS 820277 -
617—Benson-Douglas . Hwy. F. A.79-B 3,810.01 5,957.65-R* . 14,004.20 ©7,483.94 15,530.49
619—Tombstone-Bisbee - Paving . w..eero. - 1,412.057 6.85 22,543.48 .05 22.550.38
624—Bisbee-Douglas ‘Paving F. A. 79-C 1,170.71 1.17G.71
647-—Douglas-Dodeo  Dips ‘ s el 3,245.98
656—Douglas-Safford | Hwy, . Sec. 2 . 1,393.83 - 12,697.21
656-A—Douglas-Safford . Hwy, . Sec. . 2. ) 22.00 . 2,384.23
$57—Douglas-Safford . Hwy, Sec. 3. 1,158.98 11.839.69
667—Tombstone-Bisbee,.. Guard = Fence.... 2.75. , 440.85
670—T ucson-Benson - 210.02 210.02
679-—Bisbee-Tombstone  Betterment - ........ . 15.17- 15.17 15:17

MAINTENANCE: : ; 3 N - 1

456-B—Tucson-Benson G 7,505.10 s we 365.61 . 6,933.49 7,505.10 -
458<-Benson-Tombstone ©21,936.53° © 628.68 3 14,841.05 21,936.53 -~
461—Tombstone-Nogales 17,824.95 1,122.75 . - 15,860.81 17,824.93
462—DBisbee-Tombstone .. 18,475.70 1,211.38 A 11,463.52 . 18,475.70
464—Bisbee-Douglas Paving 9,262.06 773.10 . 8,248.57 9,262.06
465—-Douglas-Rodeo 17,902.71 979.38 A 11,052.42 17,902.71

366 _Douslas-Rodeo 18,448105, " 1.421.00 1789. 12,237.59 18/448.05
468—Douglas-Safford. . 15,740.55 1,588.65 3,350.09 . _. 10,801.81 15,740.585 -

Total $25,700.24 . $248,404.50 $127,095.63 - $663.29 $19,826.75 $211,760.14 -$ 78,822.34 " % 91,454.43 2401,863.66

Credits R+




' ARIZONA HIGHWAY DEPARTMENT
T COCONINO COUNTY =
July 1, 1924 to June 30, 1926 &

o Lo -————————DISTRIBUTION — - - x-‘UNDC

L e e T S : Mainte- Better-~ . . . R

A. F. E. Name of Project; U Engmeermg Ccnstructlon nance - ment cu28¢gp v 75% S “FJA- S.HM.A. Total
337—Winslow-Flagstaff ‘F. A..74 .. $°9,544.28 - $196,139.05 " $_o . [ $-53, 29945 $.17,805.73 $134,578.15 " $.....lll. $205,683.33
543—Winslow-Flagstaff F. A." 81 .-2,045.21 - 298.96 - 1 746 25 - : 2,045.21
593 —Flagstaff-Fredonia " . - 878.03 - . 878.03 Ll 878.03.
630 —Williams Streets. F. A 89-A . 11,202.02 .. § . -443.83 . 325.99 43220 il 1,202.02
652—Branigan . Lane : ; L 1,210.00 : ¢ L : ’ - 1,210.00 1,210.00
,660—Angel . Canyon : Diablo .. - 413750 i R — 72,60 S -411.15 i 413.75
:77 MAINTENANCE: .. . . PR . . / el e ST
"05—Flag:taff Williams ... et . il 0 -16,188.80 1,124.19 .. °8,058.35 = . .-7,006.26 16,188.80
307—Flagstaff-Williams -~ .. : . . L. 14,464.43 o 1,536:25 0 77,956.49 .+4,971.69 14,464:43
308-A—Williams-Ash . Fork ; - . . i 14,327.98 1,394.81 963.06 11,970.11 14,327.98
"3 11-B—Seligman-Nelson : - 7 5,602.52 . . 15.02-R* A 5,617.54 5,602.52
322 B—Winslow-Coconino County Line s i s e Y 9,147.36: 1,420.23 957.50 6,769.63 - 9,147.36
324—Angel Cinyon Diablo L 10 269.28 . 1,049.65 3,611.41°, 5,608.22 10,269.28
Total : : $13,669.54 -$196,552.80. $70,000.37 1. $1,210.00 /| 8 61,432.98 - % 41,835.93 - $135, 010.35 - $°43,153.45 8281 432. 71

Credits: R* ) : - L




ARIZONA HIGHWAY DEPARTMENT e
GILA COUNTY
July 1, 1924 to June 30, 1926 ‘”

L ; ; SR CES ————v————DISTRIBUTION - — -FUNDS s
i - ERSTE REe e : T . - Mainte- .~ . Better- - L P i . :
A F.E*Name of Project e Engineermg Constructxon " nance " ment : 259% 75% s F. A © S.H.M.A. - . Total
: 560—Rice-Springerville. * $ - 58.06 % 55,912.60,. 8. $7.278.09 " $-55,692.57 .+ $.55,970.66 - -
graE 563-—Globe-Roosevelt 38.96 40,669.92 699.48 40,009.40"~ : 40,708.88. -
St i .7 .- 567—Superior-Miami : . 1,606.74-R* " S : 2,543.26-R* -+ .- 936.52 1,606.74-R*
S <. 569—Chandler-Casa  Grande . ‘ - s - 178.09 178.09-R* N B : :
568—Globe-Roosevelt - = 4,632.10 "~ 25,486.63 .. N +.10,202.88 ©19,915.85 . 30,118.73- B
620-A—San: Carlos. Survey : 11,601.79 - .. ~3,795.65 . . .+ 7,806.14 11,601.79: R
= " 634—Globe-Miami- Zoning. e 39.64-R*
ST fat 639—Globe . Cattle : Guard .. 290.90 :
S - 642-A—Apache Trail Survey .. :
sl 0 T 654—Rice-San- Carlos: River. B . 2,347.71
659—Globe-Roosevelt - Highway 23 13,307.03
676—Miami- Paving -/l L. - - 91.55 338 83
- MAINTENANCE: e LT T T ST ” !
316—Prescott-Jerome 3 R il . » 11:35 . ll 35 R* - :
405-—~Globe-San - Carlos L 27,693.46 feiens 27 +1,223.37 13,674.97 12,795.12° -27,693.46 -
406-—Globe-Roosevelt L Ll 33,420097 ©1,976.50 - 19,044.29 . 12,400.18 33,420.97 i
407—Miami-Superior 24,709.63 . .. 857.69 . 11,274.58 - 12,577.36 " ° 24,709.63
Total $18,925.52 . $134,051.57 % 85.824.06 " $2,308.07 . | <$18,906.83 - $184,429.73 .~ . l...... £3,772.66 -~ $241,109.22

(r:redkits D R* ;




ARIZONA HIGHWAY DEPARTMENT i
e g ‘GRAHAM COUNTY '
e R July 1, 1924 to June 30, 1926‘

; DISTRIBUTION- —FUNDS——
e : . S . Mainte- Better- " Sl : < L 3 : -
“Ai'F..E. ‘Name of Project Engineering - Construction nance ‘ment - 25¢% v TS% o FUA SHM.A: - Total
526—Geronimo-Solomonville - F. ‘A, 63 ... $.1,290.93° $ 47,998.50  $... $:77-259.07-R* S 23,241, 59 $ 46 306.91 ... $.49,289.43
" 530—Geronimo-Solomonville- F. A. 67 2 12,950.14 © 206,040.03 . <°"3,385.59 5,604.58 '218,990.17
540—Solomon-Durncan ' F. A 77 10,238.29 173 733.59- - 104, 654 68’ 79 317.20 = 183 971.88. -
575—Safford-Bowie ... . [ 72521 - 4,558.74 - Ll R 00 . - S §,283.95
- 576—-Safford-Bowie Highway L : . R 531 ‘65-R* : :
600—S8an Carlos. Bridge Repairs - S R = 2,838.10 147.19 " 2,690.97 2,838.16 -
- 605—Black Rock Wash . . . L . Ll 393.89 393.89 393.89
606—San . Carlos ~ Bridge’ ' o . 872,97 105.90 . 767.07 .. -872.97. .
608---Paint S.:C. and lea Bndges : B . ! ,483.22 - 806.15 e - 677.07 7~ 1,483.22
613—Canal Cross F. A. . S 46.95 - p : 46.95" - 24695 7
. 620-B—S8an .Carlos Reloc Sune ............ 11,303.62 ERIE E : . 8,732.61.. - ;- 2.571.01 11,303.62
626—Solomon-Duncan St. Line F. Al 88 A 5,903:17...:739,940.55 i el Ll 8,827.86 o 214,490 45,843.72
674——Ashurst - Bridge - +-2,819.04 .- S . o 2,819 04 L 2,81‘71.04
MAINTENANCE: : : - : O : [ - :
402-B—Clifton-Solomonville -, : el - 4,124.27 425.39- R* . 231.00 - 4,318.66 4,124.27
404—Globe-San" Carlos - (A :28,186.72: 2 88.78 7,780.92 20,317.02 28,186.72
410—Geronimo-Solomonville” ... o : 23,412.80 1,849.85: 1. 8,588.30 12,974.65 23,412.80: .-
411—Solomonville-Duncan - et : - 9,274.45: ;- . 1,190,427 1,830.00 ; 6,254.03 '9,274.45 -
Total : Lan$ 42,411,360 8475,137.40 - $64.998.24 - $5,588.24 $128,576.927 -/~ § '33,134.90 "$378,030.06 . $48,393.36  $588,135.24 ..

Credits: R*




ARIZONA HIGHWAY DEPARTMENT

GREENLEE COUNT Y

Total "

July 1, 1924 to June 30, 1926 _
_ ; s DISTRIBUTION. ~ _ -~ FUNDS e
s SN o . Engineer- "Construc-"_ "~ Mainte- Better- o o R DT
= A, F.-E.”Name, of Project- Lol angl ~tion ... nance ment 259% O T5% Fs A S.H.M.A. Total, i
- 580_Mule Creek Road . d K - $17,942.13 | .3 6,614.74. " $ 11,327.39 Ll gl ‘$17,942:13
7 627—Solomon-Duncan . St. Line - Sur.F.A. 88 B 5 644.79 - . T 1.304.67 4,874.77 534.65-R* .5,644.79
K 672—Safford Duncan nghway F A. 88 B... 960 12 -~ 818.2t1 - : 512.35 1,265.98 - 1,778.33
=0 MAINTENANCE . . L X . S : e . A D L
401-—-C11fton Mule Creek’ . 5 15,954.75 ©180.90 ©76,820.10 . 8,953.75: .715,954.75
717 402-:A—Clifton-Solomonville - ... 115,514.82 1,600.21-R* 992.95 16,122.08 15,514.82
'412—Solomonville-Duncan- St Line‘ - 3,025.07 . ... 757.01 758.69 : 1,509.37 3,025.07
) g S 9660491 $ 818.21 $34,494.64 $!7,942.13: $:7,257.11 £ 25,286.25 731.33. . $ 26,585.20 = $59.859.89

 Credits: R* "




ARIZONA HIGHWAY DEPARTMENT
MARICOPA COUNTY
July 1, 1924 to June 30, 1926

. ) —_— DISTRIBUTION: FUNDS .
. L . .. "Mainte- . Better- -'| - - R i

A. F. E. Name of Project Engmeermg Constructxon < ‘mance’ - ‘ment ‘259, ¢ 75% '+ - F.A. S.HMA. Total -

516—Gi_la Bend-Piedra F. A.: 56 $ 2,384.19 2. $ 2,384.19 $ 3 % ¢ 2,384.19
' -§17—Wickenburg-Hot Spgs Jct. F. 599.70 . 790.77-R* - ...l - 1,401.62 i 610.85 -

327-—Gillespte Dam-Hass. F. A. 64~ 661.51-R* . 694.22 ¢ 292.34 1,272.56

528—Mesa- Sup. Paving F, A. 65 141.87 : 130.79 11.08 141.87
-.533—Piedra Stanvix ' F, -A. 69 ... 499.96. - 36,190.37 % leees il 5,777.99-R* 42,468.32 36 690 33

535~—Phoenixx, - Yuma, " BucLeye, - 7 T . . :

- -ayampa Fo A 74 16,475.00 . 292,052.10 ‘6, 888 92- R* 315,416.02 . 308,527.10°

539—Nada-Hot - Springs Jct. F. A. 76..7 12,096.53 " 12,997.05 42043 - 14,673.15 ©15,093.58

§553—Chandler-Casa " Grande 1,906.79 . 35,279.14 - 4,894.19 32,291.74

§557—Mesa Sup. Surfacing oot e T892, . 592.73

559—Nada-Beardsley . ....._.. 3,942.35 30,570.93 1,032.96 33,480.32 .-

566—Gillespie ' Dam-Hassayampa - 368.12 1,197.78-R* 1,565.90

368—Mormon “Flats- ... - 617.40 42,316.47 - 43 233 87 )

572—Phoenix-Wickenburg - F. A. S$4-A.. 2,110.17 7 15,383.37 2 415907 e

{81—Phoenix-Buckeye Highway - - 803.92 i ‘ 803.92- g

382—Tempe Bridge Repairs .. - 42.75 6,638.20 [ESE— JR—— l 773.28 - 4,907.67

396—Phoenix-Maricopa Survey 467.57 ! R H B 467.57

597—Phoenix-Mesa = Survey 487.19 PR © 487.19 : .

601—Gillespie Dam Bridge F. A. 64-B 13,321.95 12,319.1% .1,750.28 11,111.84 12,778.98 " oo 25,641.10

607—Apache Trail ... 19, 428 86 - 167,745.81 :-021,728.78 - ¢ ..165,445.89 187 174.67

607-A—Apache Trail 'Bridges ecememiarietans 11,379.65 - 2,194.00 " 9,185.65 11,379.65

615-—Hassayampa Bridge- Repairs .. . . 263.75 263.75

616—Gila “River Crossing 700.00 - 700.00

632—Hassayampa River Bridge ..oeeeoe. 324.20 13.05 40.30 27085 e 324.20 .-

637—Bixby Cattle Guard ;

642-B—Apache - Trail  Survey ..ooiceece.” 2,610.86 2, 610 86 2,610.86

643—Hassayampa  River Bridge Repalrs PRSI 3,823.91 [ 2.32 3,761.59 3,823.91

645—New River Bridge 3 00117 132 32-R* 100.00 - oo 3,033.49 3,001.17

675—Phoenix-Buckeye, Agua F. R. Brge . 528.23 : 528.23 528.23




ARIZONA HIGHWAY DEPARTME T
 MARICOPA COUNTY SRR R
July 1,1924 to June 30,19 . o ,55‘;

LEL I I IATIAN T f—“DISTRIBUHO.L\Y - - e —FU\’DS—-———————'
S : e R S Sl #47« Mainte-" . Better-: S - ; :
RN 7. A/ F. E.: Name;of Project Engmeermg Construction - nance: - liment | 25%... CL75% F.A. - SHl\rIA ’ Total :
* 678—Prescott-Phoeni.. ngy F CAL 84 B : e s e - C P - - . S
©. 05 "MAINTENANCE:, " ol e I : . SRR LT T R T i Sl e L o
¢ 353—Piedra-Gillespie " Dam ™" . . CA3,117.20 - il -:7°1,288.52 19.667.38 1 22,161.300°5:43;117.20 7
354—Maricopa | Paving ‘and- Bndges e it 4.632.05 23,768.16 33,952.80 . :-62,353.01 . -
++1:335—Agua Fria: Crossing . : LR LA 314.72 ~224.74 253946 - .
# 356-A—Mesa-Superior. " S 44119 - 9832 - 6,704.50 7,243.81
359—Apache Trail “i 82138 . 1i13,203.11 - 10,122.72 :-:24,147.21
360—Apache “Trail - 1,079.79 - - " 10,882.65 6,486.18 :18,448.62
*2361 A—\Vlckenburg—Hot Springs - Jet. ...l Ceeiin 533.32 oo 327.25 7 11,635.70 - -:12,496.27
oo 364 -Hassayampa-Gila© Bend' - . 1,732.87 ~15,969.31. 13,347.17 0°.31,049.35
Tt _#-365—Maricopa-Hot Springs B .3,110.89 - - '13,266.14 13,804.99 -~ -30,182.02 -~
T ~'-368—County Line ‘Piedra _.l.0.0 2,290.67 " 277.50 ©.:119)789.21 . "22,357.38
R © ol 370—Morristown Castle-Hotsprings JESOTE S T 79.06 i’ . : : . ~79.06 - -
. - .-.-373-A—Chandler-Casa - Grande " . : 42338 0 L S ©74,918.48 . 5,341.86 .
L 374— Gillespie Dam " Crossing ... v 133763 L . t1,230.04 "1,567.67
375—Phx,, Tempe,” Gila Bend, Buckeye il s : 120.00 : : +2120.80
B 465——Douglas Rodeo = - ; . T P oo 421.50-R* 3 :
T = = bl el B G A 5 o .
Total ! : . 5‘68,050,82 $669,979.38 . $259,042.92 " $3,964.92. 1| ' ¢ §8,730.50 .~ $360,242.67 - $404,390.00 $147,674.87 $1,001,038.04 -

Credits: R*




ARIZONA HICHWAY DEPARTMENT

MOHAVE COUNTY
J uly 1, 1924 yto‘ J une 30‘,‘1926

ALF, E.: Name . of Project

- 508--Topock-Oatman’ F. A 39"
-+ -570—Hillside-Kingman .

603—O0atman-Topock F. A.- 85
. 663—-Ash’ Fork-Kingman 'F. A 80-D
oot MAINTENANCE
311-C—Seligman-Nelson

*314—Kingman-Oatman

315—O0atman-Topock

325—Peach _ Spring-Kingman

DISTRIBUTION - ST —FUND:
" Engineering Construction - Maintenance | -~  25¢% - “75% ...
3 % -128.83-R* §.. % 128.83-R* ¢ ;
542—Ash’ Fork-Kingman F.: A. 80 ... oo - 1,072.02 70.85 . -1,128.50- - 1437
E 50,915.95: 51,421.63 . e
779964 - 4,828.40 _
2 749.27 - ) . . 2,698.56 -
) 3,951.07 |0 Q323
. :14,554.99 686.51
: : ~.16,301.10 1,767.38
6,001.88 1,431.74
$ 9,955.01.: $50,857.97 - -$40,809.04- | $57,119.80-/ $21,127.58".




J uly 1, 1924 to June 30 1926

ARIZONA HIGHWAY DEPARTMENT e
NAVAJo COUNTY o

DISTRIBUTION.

FUNDS—

N A T Engineer- Construc- Mainte- 7 Better- : z L St. Josephs - -
A.'F. E.-Name ,of iject i 3 ing tion - _nance ment - 2 25¢% 75% F.A. . SHMA." B., Fund Total" -
501-~Winslow-Coco. Co.: Line F. A 22 .Sl 566 81 512 910 73 %... :$74,128.80 8% 463.21:¢.9,885.53 ¢ - $-14.477.54
509-—Holbrook-Winslow " Sec. " 1- F. 40: .05 60- R* 1.2 L : - 55 R*
511-"Holbrook-Winslow  Sec.: 2. F. A 40. 6 34 17.84 - - N g 17.84°
561—Rice-Springerville - i ..l ol B 20.80: 20.80

g 584—St. ; ']osephs‘ Bridge, . - Holbrook- Wms— s w5 G g
c 7o wrlow, Sec. . A 40 R - 19,328.88 e 205.82 2 12,402.04 '-22,607.86
: 612—\Vmslow Clty Limits - F. 'A. 40 6,426.95 3.45- 6,430.40
623-—Winslow - Bridge ’ - N SIS 2,510.98
. 633-—Holbrook-Winslow - Bridge - F.  A:-40 1,429.62 +2,806.98 -, 323.05 : 6066 1 -3,306.92 .. 4,236.60
648—Holbrook- St Johns” F. A...78-B :23,150.31 540.80 3.267.66 423.45° .. 3,691.11:
662—District -.5,. Yards + 5160 . :9,544.02 .00 LT il i 2.507.60 7,088.02 9,595.62

R MAINTENANCE & o S .

302-B—Holbrook-St. - Johns -~ - 6,893.06" .. 458.08 ¢ .. £.893.06
+304—Holbrook-St. .- Johns - 18, "444. 21 2,065.98 0 -7,870.73 18,444.21
305—Holbrook-Winslow 19,727.47" 2,602.91 7,249.76 19,727.47
322-A—Winslow-Coco:: County Line RS LT ¥R 19075 Ll 1,331.89
Total ... $9,523.12 551 554.10 346 396.63 $2,510. 98 $12,524.53. 526 857.73 $26,017.94 $34,584.63 $10.000.00 . $109,984.83

"Credits’ R*




"ARIZONA HIGHWAY DEPARTMENT
PIMA COUNTY
July 1, 1924 to June 30, 1926

- T DISTRIBUTION - - FUNDS——
R I IR . . Mainte-" . Better- : e B B . -
A F. E."Name  of Project. - "~ Engineering Construction - nance . ment -. - 25% 75 - F.A. SSHM.A. Total :
505-—-—Tucson—Nogales Brs. F.UA-25-B 8 -184.42.'879,352.32 5. 39 179.36-R*$ 4 563.68 . $ 14,152.42.. ¢. 57953674 :
-'538—Tucson-Nogales “Brs. 'F. "A. 75..... -2,264.99- ©12,359.49 70 456.36 . ~530.12 13,638.00 . 14y 674.48 -
2 550—Tucson-Florence : ; 69.07-R* ) " 69.07-R* - .o 69.07-, R* ‘ L .
577=Tucson-Nogales "F. A (86-All i 23,676.83 130 983.29 ¢ il el |2 2,623.60 56,109.84°" .3 95,926.68 154, 660 12 ) e
585—Vail-Empire : Ranch : . 4,162.55 | -7 484.55 13,088.99 .l 4,162.55 -
614—Tucson * Shop - Improvements Ll 3,782.47 . s 3,782.47 . . 3.782.47
640—Tucson-Vail - 4,669.07 L : . - . 254.72 4,414.35 . 4,669.07
"/. 644—Tucson-Sonoita: .. -2,884.94 63,775.92. L N . 66,660.86 66,660.86 LA
. 'f 644-A—Tucson-Sonoita Sl il : 3,682:17 i 3,682.17 4 3,682.17: e
g . 664—Tucson-Nogales . Highway S L = S
- 665—Tucson-Benson * Guard Fence I 258.50 {onnid 25850 258.50
: MAINTENANCE - : : ) . . Lo : .
451-B—Tucson-Florence. 22,031.43 2,005.03 <12,306.17 7,720.23 22,051.43
454 _Tucson-Benson 19,812.34 1,476.81:. 13,283.94 - 5,051.59 19,812.34 -
. .455-—Tucson-Nogales Paving = -3,152.02 Ci422.41 2,035.16 94.45 3,152.02 <
3 “456-A—Tucson-Benson 16,185.19 - -4 780,16 874.01 14,531.02 16,185.19
439 A - Tucson-Nogales . 6.868.34 " 399149 41439 605446~ 6.868.34
487 TucsonRillite. Bridse 1,258.20 69.00. - " 283.98 905.22 .. 1.258.20
' 469—Tucson-Nogales nghway s 2. 12,878,21 :1,652.20 ° 3,961.96 .- 7,264.05-- 12,878.21
Total $33,680.25 " $220,184.42. © $82,185.73 ° $°8,103.22 | $5,227.44 _ $172,399.05 . $123,717.10 542,810,03 $344,153.62

Cred i‘ts : R*




S ARIZONA HIGHWAY DEPARTMENT | L
.. . PINALCOUNTY .; i L :

G S S July 1 1924 to June 30 1926 B DI e
: , DISTRIBUTTON— -~ =" ‘ FUNDS - L

e L L o L ... "Mainte- Better- RN O . . : ¥z Sacaton Prison 't i
A F."E: Name of ' Project ) Engineering Construction _..nance " - - ment L 259! : 75% . F.Al S.H.M.A. : Power Line Total
oOZ—Florence—Supenor FoA- 23.....,..;.._3 = 57.61.8 2,690.38 gl gl 8 92840-R* gl $:3,676.39 S.._A.. el B L $ 2,747.99

. L 556~—Superior-Globe . LA~ : 445.78-R*.. 445.78 N
ST ~569—Chandler-Casa® Grande L 6,443.35103,296.20 il il 50,532.78 59,206.77 L i 739.55
A U e L 873 X Sacaton | Prist Power Line 1,640.50 ° - 48,359.50 : T . : +.750,000.00 " 50 :000.00 *
2 o 620-C—San - Carlos Reloc. ” Survey.. - 4,556.28 . R Ll L. 884.08 3,672.20 . ST - 40 4,556.28 :

. 641—Florence-Superior  Highway it 13;137.70 |- % 437.52 Celll R 12,700.08. i 2 13,137.70
642-C—Apache Trail Survey . LA 5 c 3 . 1284257 i . N : - 284.25
655—TFlorence-Chandler~ i 1,769.42 - AT 5.0.2,780.88 . - i Lt i 2,780.88 -

-680—F prence-Chandler * Sec. o LI CUUT 21837 0 3 L ol f o . .218.37
wois MAINTENANCE » U . : . i . ‘ ) ; N
356 B—Mesa; Superior and ‘Apache Trail .. 25 046 48 1, 525.70 P . 23 320 8 K w0 25, 046.. 48

- JJSmMesa-Supé'rlor Paving : : R L 59747 10043 7L " : 497.0 1597.47

- -367-~Florence-Superior waien Ll - . 36,960.95" 1,951.59 = 7,724.43 27,284. 93 36,960.95
373-B—Chandler-Casa Grande R 1. 20,158.00 1,597.72 - .+ - 35955 -18,200.73 20,158.00

.-369—Superior-Miami - ' p Bt " 35,794.43 .1 “:% 8,484.31 25,793.17 35,794.43
451-A—Tucson-Florence .- : g M #1,965.91 1,683.21 1,965.91
452-—Tucson-Florence - - = g 25,762.12 7.17,218.70 25,762.12

. 453—Tucson-Florence . . S 27 996 54 : 4 - 21,908.72 27,996.54 v

*. 454~—Tucson-Benson L - ) RN : ’196.50-R* ; . ‘ Y
‘Total : B : $14,211.82°$156,115.50 $174,281.90 $13,137.70 . $91,020.49. % 3,676.39 $148,807.46 $ 50,000.00 . $357,746.92_: -

Credits R*




ARIZONA HIGHWAY DEPARTMENT
SANT A CRUZ COUNTY
July 1 1924 to June 30 1926

i : ; e DISTRIBUTION - - - FUN‘DS-————-——-—

T : R .. Engineer Construc-. - Mainte- '+ " Better- o ’ ; : > Amado SO

“A. F..E.:Name' of  Project ' S0 e ing E tion. ' - -nance ment 259% . . 75% F. A. S.H. l\i A. - Bridge Total -
529—Tucson-Nogales * Bridges "F.°A." 66..-8 :231:10-R*g ** 131.00 &. $ U TTT88-REgL 8 67778 B, $o g 100, ID—R"

; §78——Structure Adjacent to” F. Al 660 613.66 3,499.11 . N - 338.38 3,774.39 ) : : 4,112.77
586—Nogales-Patagonia * Ll il 399 57 et .o 15,116.65 11,146.49 4,369.73 : .. 15,516.22: ¢
594—Nogales-] Patagoma Reconstructxon 24,414.65 1,667.67 643.25 ol 22,103.73 .............. 24,414-65 L
621—Amado ~ Bridge - i l 632 30 8 517.37 . . 899.67 9, 250 00: - 10,149.67

- 661-—-Vail-Sonoita " Sec.’: 2. 8.00 582.99 590.99 590.99 -

- 666—Tombstone-Nogales - Guard “Fence. o N T 107.15 107.15
668—Tucson-Nogales * Cattle ' Guard : : .k
669——Tucson-Nogal-=s Highway , i i 868 i 313,99 il ; ©313.99

s - MAINTENANCE O - el ) - S

459 B—Tucson-Nogales . 20,290.05 1,307.58" 17,862.76 - 20,290.05
462-—<Tombstone-Nogales T 19,371.85 1,571.92 T11,810.67 19,371.85
470—Tombstone-Nogales =21 057 25 1,348.46 : < 12,551.75 21,057.23

" Total : ..$2,431.11 $]2 730 47-$60,719.15 $39 943. 76 ;| 1$:18,093.28: K 23,0)3 38 $.677.78 $ 64,750.05 $9, 250.00 $115,824.49

Credits R* -




'ARIZONA HIGHWAY DEPARTMENT

YAVAPAI COUNTY

* July 1, 1924 to June 30, 1_926‘:

K 3 - DISTRIBU'I‘IO - FUT\Dc -
wT ot fa i | - \Iamte-f . " Better- g E Ca ST
A. F:-E. Name: of -Project - " Engineering " Construction nance’’ ment T 25% S 75¢% S D FUA: S.HM.A Total -
»-507—Prescott-Jerome F.. A..36-B ~$ 1,529.33 ' $ .13,424.31 ¢ L8 : $:.429.99.. % 1,619.32. § 12,904.33 o 14,953.64
520—Prescott-Ash” Fork® F.U AL (610 ol . 644.72°, I Lo 64372 L . 1.00 L 644.7
.. 521—Prescott-Ash - Fork 4.28 1,211.91 . .918.40 2,130.31
522—Prescott-Ash - Fork 109.15 L 3.00 - 11215
523—Prescott-Ash* Fork 48.63-R* . ’ 48.63-R*
525—Prescott-Ash  Fork “F. “Al-. 62 0 il - “38.24° 38.24+¢
536—Prescott, Phoemx o ; Lo e R
: Congress <Jet.” 2-A. 17,489.31 171,358.86 3 038 44, z 186,789.73 188,848.17
574—Hx1151de-ngman 320.27 1,3597.96 g : ;718.23¢ - - 1,718.23
587—Prescott-Jer'e  Unde 2,300.98 10,984.66 - ©o421:12¢ 11,317.44 z 7. 13,285.64
589—Prescott-Phoenix . F. A 72°B. 28,758.23 198,864.54 L 2.403.34 69.465.84 135 753.59 227,622.77
590—Prescott-Ash ‘Fork. F.-Al 62- 2,278.34 o 14,511.12 .. E 722.65 15,644.48°": 422 33 16,789.46
595—Prescott-Jerome F. A, 36, ol il 5:3,250.24 3,250.24 : 3,250.24
© 599—Hell . Canyon - Bridge . . = . E LT b i 380.78
602—Twoe Cattle Guards - 404.38 ¢ 404.38 404.38
. 604—Ash Fork West" Survey o 5,746.17 S450.00 o D v sl 6, 1967 Sl - 6,196.17
© 609—Hillside-Kingman - Extension 1,314.00 ... : 1,314.00
611—Page - Highway * Guard ) 192.49 C116.49 il 192.49
622—Prescott-Terome - Resurfacing . e . . :
' F.o AL 19-A 1,246.34 ©.61,054.07
635—Prescott-Granite_ Dells - 4,022.97 .7 4,022.97
- 636—Prescott-Jerome Underpass F.A. 36B 7 ¥ 29.65 > w2965 =
649—Ash Fork Project-F. A, 89-B_... 1,42097 ~ . 1,420.97.
650—Fill' 2 Miles East' Ash' Fork 217.50 217.50
651—Fill 2 -Miles - West . Ash Fork .......... - . L 180,00 . a 180.00
653—Caliche Pit o s 2,443.32 36.80 2,344. 97 2,443.32
.677—Prescott-Phx. Hwy. F. A 84-C.... 2,060.15 ’ ; 2,060.15 ’ -2,060.15




ARIZONA HIGHWAY DEPARTMENT
YAVAPAI COUNTY
July 1 1924 to June 30 1926

, : DISTRIBUTION- , FUNDS : IR
R Rt R T - *. Mainte-- * Better- i : o : P e R
A F. E..Name. of . Project Engineering Construcuon nance . ment 259% 759 FoA S.H.M.A. - Total::
: < MAINTENANCE : SR ‘ L o w Sl
208-B—Williams Ash~ Fork - 2,420.78 . $°:269.52: -8 100.00 " ¢ $:2,060.26 %  2,429.78
:310—=Ash " Fork-Seligman - 17,182.84. 2,263.95 9,488.34 5,430.55 17,182.84
- 311-A—Seligman-Nelson * : ~14,834.10 739.85-R*.71,267.48 . 13,606.47 14,834.10 -~
:316—Prescott-Jerome '~ ... S 12,612.83 :106.73-R* +.8,885.91 773,833,651 12,612.83
317—Prescott-Jerome : 14,040.07 1,032.56 8,704.14 4,303.37 14,040.07
- 318—Pre:cott-Ash Fork 14,313.09 935.08-R*"-10,924.62 4,323.55 14,313.09
320—Prescott-Ash Fork . : : 14,936.26 - 2,783.22 8,702.45 -+ 3,500.59 % *14,986.26
361-B—Wickenburg-Congress - “Jet.-i._.. 16,401.05 - 626.63 47.70 < 15.666.72 7 16,401.05: -
372—Congress : Jct.-White Spar- ©10,763.52 2,361.53 5,624.90 2,777.09 = 10.763.52 -
376~Yarnell-Congress Jct. 2 2,305.71 o 879.56 534.80 . - 891.36 2,305.71
+* Total : $68,581.51. - $417,650.55 ~ $119,869.25 - $63,029.33" 1. $41,345.52.  '$211,594.33 " $359,354.85 . $56,835.94 $669,:30.64"

Credits "R* :




i

J uly 1 1924 to June 30, 1926
R o gy -DISTRIBUTION ; —FUNDS I
A. F./E. Name ‘of Project. : " . Engineering “Construction . Maintenance . : 259 75% . F.A S.HMA Total.
= 514—Welton-Aztec-F. Al 55 S 61.70 ¢ 63.86 7 125.56
_ 515—Aztec: Co. Line 'F. A. SS -7 690.83 36,230.43 36,921.26
544-~Yuma-Gila Bend F.. A. 82- B . 25,836.13 34,094.49
“ 562-—Antelope Hill - Bridge 3.7 1,417.39 E 421 09
565—Ligurta  Blaisdale - ’ 5.75
588—Yuma ' Streets - . .91 2 22,891.96 5. = - 25, 041 37 - .
625—Phoenix-Yuma Overpass F. Al 55 ................... - 748.88 . .. 548.98 /7 15 122.75 - 748.88 -
673-—Yuma-Gila - Bend 428.76.° 138,90 il 71.25 42.00 . - 45441 567.66
e MAINTENANCE S L . - ;
351—Yuma-Welton 55,524.68 4.494.33 - 18,005.08 5552168 .
352—Welton-Mohawk 38,969.55 1.678.99 10.879.80 38.969.55 -
368-A—Aztec-Piedra : 2,564.55 10.59" - . L 2.564.5%
" 370—Mohawk County Line 22,060.83 3,18683. 7 1,439.36 17,434, '22,060.83
" 371—Parker- Bouse - . 1,558.00 i : o 1,558.00.- -7 01,558.00
Total - $'12,347.89 ' $ 86,578.67. £120 677.61 |  $ 11,064.65 . 64,132. 27 °$.63,424.62 % 80,982.63 -

ARIZONA HIGHWAY DEPARTMENT

Credits R* -

74 $219,604.17




246 0 cl ~STATE‘}IIEIIWAY DﬁPARTMEl\fT' '

ARIZONA HIGHWAY DEPARTMENT

GENERAL OFFICE ACCOUNTS
July 1 1924 to June 30 1926

1924- 1925 1925-1926 . Total -

““Account . 14—Transfer “of Funds .............. ..$325,568.84 $398.705.21 $724,274.05 E
‘Account 15—Acct.” Reci. Refunds.......... 39, 040.87 ; 35,228.82 . 74,269.69

. Account “24—General Overhaul’ ... Landbe e 65,662.55 - 65,662.55
“AFE. 33—=Stock:Room - BE L
' 33-=Stock .. 6,335.00 e 492343
s 113—Salaries . 2,301.98: 3,131.30
" 120—Traveling o aelol 7345
121—Postage ... 50120241 0 e 1,109.87
123—Freight. and* Express: ... SRR L T
. R : ‘ 10,302.71 3 ., 9,238.05 - 19,540.76
‘A F.E.: 40—Plant Accounts LR L et
. 40—Land - (167403 e
= 41-—Administration - Bldg.‘ Ll -1;,170.73
42—Warehouse Bldg. . L R R
43-=Sheds "l : " R
- 44—Machine - Shop . b
. 45—Paint ~Shop . ... .
" 46—Spur Track . i
- 47—Paving:
48—Fences

. 49Tucson Real Estate .
50—Ashfork Real Estate
55—Plant Machmery "

861.95

60—Furniture . i i 09220000 e :
61—Fixturés “and’ Partitions ... “1,317.69..:: 2,071.18
62—Office . quulpment Transm.’ ' AR e
Levels it 1,838.72 4 - .7.962.52
63—Office \/lachmery L 14030 s
64——M1am1 Supe1 r Prison Cmp <:386.00-RY. Cr AT
S 455067 5 12, 06638’ 16,617.05
AFL 101—State I‘ngmcu ‘ L " ; : -
101-—Salaries woiiveiemmioniioinsd 256,000,007 6,000. (}0
o 119-~S8tate  Engineer’s prense 275244 1,522.34
e 130—Auto Expense; gas oil, rent” 172,60 O ) 4,078.96
, 135—Engirieer’s ‘office Suppheq ‘ T 143.22 -
6,925.04 - - 1.11,744.52 ~18,669.56

" Note. Creait'é}—R* e b ,’ e |
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GENERAL OFFICE ACCOUNTS
' July 1 1924 June 30 1926

T

1924-1925 1925-1926 .1 - Total -
General Tngineering:" " . ‘ D
Salaries ;. : $13,221.33 : 5520‘,387.10 ‘
. Traveling Expenses v/ -0 11249 70 118547+
- Auto expense, gas, oil, rental Foen T 1189.58
. Office; Supplies - S 1,066.76 .
Membership Dues .. G e 1500
chaxrs to Transits chcl Woer o 85882 L
S ' .13,333.82 024702730 o -.38,036.55 - C
Offxce Engmcermg i ‘ e Ly 5
Salaries S0 1279878 U T,027.010
“Traveling "Expenses *.. L 18699, 5495
Blue- Prints;” Photo Supplies 33. 78—R* 82,06
Auto expense, gas, oil, rental *.; 227.82 7 . 1,807.74 .. o
Office ' Supplies - o 4,15820 1079 84
Rental, Oftice’ Equipment -* " 33.00 L
Repalrs offlce mch furn, o T ’23.00‘: e B
S = 17.371.01 S0 010,074.60. - 0 27,445.61
Laboratory : VR SR o
Salaries i Co 03,174 .44 ©2,805.26 - -
Traveling prense . CAGAA6 o T288
. Auto expense; gas, oily rental 2000 010818
Laboratory - Materials - -1,167.76 0 907.58
Office Supplies - AU T 64T6R*
. Miscellaneous - Charges :+ = . 73.50 56125
" Repairs. Office : Mch. A © 01685 oo .
. “4,880.36 440189 . 928225
',Purchasmg Department S O T L
Salaries . : 5 2,50502 70594194 ¢
Traveling Expense.. - ¢ 27186 .- 7..160.08
Postage o ‘ 12744
. Auto expense, gas, oil, rental 193.32 e 6590 0 -,
Acct Books and Supphes g 434.84 - :
. 297020 -0 673020 . . .9,70040
‘Accountmg Department S St T
Salaries ... "35,259.71 32271132 - ;
Traveling - Expense ; S 27186 s 224091
Auto expense, gas, oil, rental 7 219332 0 78988
"Acct.”Books and: Supphes 19700 2 1,455.16 -
Rental. . Office . Equipment -+ 50.00 -~ 15.00
Repaxrs Offxce Machmery S S UI3375 ;. ,
o 03597189 - 34.790.02° . . 70,76191

_ Note.’ Credits—R*
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GENERAL OFFICE ACCOUNTS
July 1, 1924-June 30, 1926

. : X ‘ 1924-1925 +1925-1926 Total
' AI‘E 127, “Arizona’ Highways' :Magazine o '
S '127 * Printing . Magazine ... $:0. 558747 - 8. 1512796 8 1,686.70
) AFE 136 - General Offlce Expense \
114 . Salaries™" 558.71 :23,759.42
121 - Postage S 20000 0
122 = Telephone—Telegraph ... = 2,643.82° ~ ~3,253.86" '
125" Printing and - Adv,, general- = 20.00 L7685
- 126 " Printing “Reports  ...oiviiiieene. 2,385,714 IR
129" Magazines, ° Newspapers_........ 7042 < °263.30
130 Auto Exp., gas, oil, rentals ©6.067.67. * . C 790
131+ Light. and . Fuel 14370 = 64970
“132 " Ice and - Water ... 348.77. . 116.66
134 " Bonding & .Ins. P‘remlums 6479 7w 508,55
136 General ~ Office - Supplies...... 2,553.90 796,62
» 138 Miscellaneous  Supplies ... . 4,056.62 e 2 762 55
140" Rental Paid- General Office "~ - ) A
S Equipment™ ... R . -12.00 .
;7142 Membership " Dues ... et 221.60
“v 144 Building Repalrs, Labor, g : . R
e Material 25497 C 1,542,670
145 - Repairs of  Furnitiire and : B :
T FIXOUTES il 037445 31405‘ :
146 - Repair of  Office Machmy 43.46, S 300 g
© 148 Depreciation,. Fixtures and R :
" Partitions ‘ 28 75 e
. 1958702+ 143374877 33,924.50
o Total Gencral Ofﬂcc Accounts o i R $245,665.29
: .DlStrlCt Engineer’s Dxpense . e S PRI
AF.E. 151-155. District . No. Lo - +1,802.78 L2,64168 -
‘ 152-157. - District No: 2... i -4,307.00 0 .2,181.85
153 District ‘No, 3. 1,450.61 S 1,615.06
154 . District No. 4. 6,32648 1,515.37.
158 * .. District- No. 5... ; o SEITT3.25 0 L
N R 1385687 972722 2361409
AFE 156 'I'ucson'thc and Shops '16,5’08.59 o -12,030.67 - 28,539.26

,?AFE 159 Holbrook Yards

394530 3,945.30 i
Acct. No. 180 County Aid

750000‘ ; 750000‘

Acct. No. 188 Interest - ......... L 2080R* T TR050-Re
RSCRIE R T _20S0-R* 750000 Tam950
" GRAND TOTAL' ' $1,173,449.73
Note. © Credits—R* \ M
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‘Warehouse and. Shb
July‘ 1, 1924-June 30, 1926

- 11924- 1925 1926 1926 © Total

Salaries and- General Expense

076 Superintendent’s  Salary ' ... $'~"“2;875.00 8 3,250.00 $ !

.077.Shop " Foreman’s * Salary ", o 1,287.50 0 2,639.00
..078 Yard Foreman’s Salar/ - 1,750.000 7 11,887.50:
-079. Accounting " Salaries ™ ... . 6,01898 ¢ . 8,136.27
080 Dray, -labor,: gas, oil ©1,58848 1,562.50
081 Postage, Tel: & Tel.: .. 2347 ' :
082 Misc. 'Lbr,,. Watchman, coen . 9,54899 8,309.05.
083 “Auto  éxpense, gas- and’ 011 SN 1 1,598.71.
084 Truck expense AT et 109.30 . o ‘
085 Ice, water, xght powcr furnace '3,073.53- 6,070.95 L
B A i $ 26,275.81 % 33,453.98 .. 8 59,729.79..
Incidental— e 5 ) sEl e o :
- 086 Inuries, - doctor, hospxta drugs 1,651.10 : 613.15 .
- 087 Injury: compensation . ..ice... 1,223.95 L 445.50

' 088 Overhead account Dr and Cr."+14,387.07-R* 144604‘R*;
- $ 1151202 R* N 38739R*

'lravelmg Expense— '

089 Traveling expense: ......... il s 66 EE T 145724

Equlpment— . .
093 Epuipment - purchase and repalrs 60,289.59 183,571.27 AN
+,095 Equipmetn, rental’. to - jobs ~w.i.; - 131,428,02-R*. - 184,529.06-R* .-
096 Equipment, rental ‘to -outside ... 1,713.83-R* 5,061.21-R* ‘ ;
097 'Equipment “sales i 8,674,05-R* 11,686 00~R*‘ LR
;:098 Deprecmtmn i 1051 60-R* sl 5
$ 82,577.91- R* $ 17 705 00 R* $100,282.?1—R* S
Warehouse Stock— ‘ o ! AR s
--090. Purchases,: frt and COSES iovnivnn. 170,273.31 166085 76
0100 Closed’ ‘ e T4R* ‘
0101: Warehouse ~ Labor i N 2 14,412.98 50 16.823‘67 :

0102 "Stock Repalrs R
0103 Sales. to" Jobs B
0104 Salcs to . Jobs Outside

e 7y 7SR
70,06L96-R* 97,935 91-R*.
11,506.10-R* - 8,592,60-R*

0105 Reclaimed Deyt. Labor ... 3,661.54 407936 ‘
0108 lee Stock ................... SRRSO :6,480.09-R* ¢ 4,760.93-R¥* = 0ot

= o i $100 291.94-R*.. & 95,4—47.1]51{* - $195,738.05
“ Shop Accounts— =\ R I L e NEEE
0109 Direct ‘Labor . it T 72 664 25 ..099,858,10 : :
0111 Shop: and: Building .....0ico... et L 890_09§ L7629
: s ‘ % 81,564.00 CBLITATI06 . $199,035.39 -
0112 Shop - Operating . (Dept.) ... 260,30 0 1155108 T e
0113 “Shop " Sales to’ Jobs .. " 31,764 27—R*- 207,878.18-R* -+ .o
0114 Shop Sales.to Outside ....ciimi... 1358 22- R*‘ . 3,683.71-R* - L
0115 Shop Machinéry - Cost "....0. . L 202600 s

0116 Shop Machinery ‘Repairs ... oo 5,522.72,

Total i 8 81,845.62 ~  .36,609.26. . $118,454.88
Note:  Credits-R*- - ' 2 ‘

$32,86 XTERCH 519246208-11*" $22532427TRY



* higher than the estimate, ‘and- if ‘so what class of work on that unit

' ,\for estlmatlng the cost of future Work

work. 'The numbers between the general headings are used for- hstlng

2507 ¢ ’ State: Higuway - DEPARTMENT

- COST ACCOUNTING |
By Ira L. Woop, Cost Accountant .
0ST - ACCOUNTING for the Arizona nghway Department is
d1v1ded into "two classlflcatrons Constructlon and - mam- i
tenance. - Constructlon cost accountmg serves two purposes

. One. for a ready check during. construction. of all units of
the ]Ob, as the cost report. will’ show if any:of: the units are running

_ tends to make the high cost; “the other purpose is to furmsh a record

There are many “different systems of - keeping constructlon costs,~
but the prlnc1ple is virtually -the same in each. system. The value
.of the cost obtained depends ‘wholly upon the timekeeper’s. ab111tv
“‘and knowldge of . constructlon, for the office must depend upon ‘the
,tlmekeeper or cash1er for the | proper dlstrlbutlon of invoices and labor ‘

‘The Arlzona nghway Department ‘uses  the’ followmg account’
numbers in its system of keeping construction costs on its’ State Force

;the varlous materials and: d1fferent classes of work performed

- 200- 215—Eng1nee11ng Reconnoxssance Survey
'216-235—Engineering Prehmmary

236~ 250—Br1dge ‘Engineering.

Lo 251 270—-Eng1neer1ng, Constructxon and Inspect1on. e e

271-285—~Mess House - Operatlon B R I .

‘286-311—C0rra1 Operation. - o
'311-325—Motor Vehicles. -

©326-350—Steam and’ Gas. Shovels.
*351-375—Compressor Operatlon

0 376-395—Hand Drilling. .
';,."-396-410——-Blacksrmth Shop Operatlon
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411 430—Roller Operatlon

o 431 445—T1eld Supermtendency

©446- 470——Camp Constructlon i

v;‘471 -480—T ransportatlon of Equlpment

o A81- 495-—-Movmg Camp.

- 495- IilS—Camp Malntenance e

2, 516- SSO—Temporary Constructlon S

.. 531-540—Equipment, Rental and Repalrs
7;541 -560—Right-of- Way e ey TR

. 561-575—Clearing .and Grubbmg T

. 591-620—Roadway Excavatlon e

621-650—Structural Excavation.

651-679—Borrow Excavatlon :

680-720—Concrete. : s

, 721:735~—Crusher . Operation,

0 736-755—C. M. Pipe Culverts

" 756-775—Cattle Guards.

776-800—Rip Rapping. T

801-825—Ditches and- Channel Changes S

~826- SSO—Surfacmg : ‘

851-860—Guard - Fence.

- 900-930—Materials - and Supplles

1001-1024—Steel Bridges. .

£ 1025- 1050—Gumte :

Feature gheet Carrled ‘ " -

sheets.. The material and supply account is kept in a'small ledger,

shows the distribution and amount of each invoice and payroll, -At-
the end of the month the timekeeper closes his camp records, check- -
ing the total of the feature: sheets plus the inventory, against the total

: mto the offxce ‘

In the fleld a feature sheet is: carrled for each account opened L
~and all labor and direct charges are postcd direct to these feature . = '

and the materials and supplies used during the month, are charged .. i

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~ -

amount- of the document reglster, before - sendmg the feature sheets. =
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In the Phoemx offlce the unit costs’ are worked out after “res: -
capping” the feature sheets in the followmg manner; The amount
‘of the feature sheet showmg the truck costs s’ d1v1ded by the truck

days, g1v1ng 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 caterplllar corral, and other
“"accounts. of -this kind, are worked ‘out in the same manner. The
mess account is then closed,’ and  the loss or ‘gain is’ transferred to
_supermtendency The . overhead, - such as’ supermtendency, camp‘
‘maintenance, and like accounts, is: then prorated to the various con-
“struction units, such as’ excavat1on borrow concrete, etc, by the
amount of. 1abor in those units. (.

kk The followmg 1s a copy of a typ1cal constructlon cost report.‘

1




ARIZONA HIGHWAY DEPARTMENT
AFE 656—Douglas Safford—Cost Report

%

~June 30, 1926

R vUnit Unit Cost Amount’

- 541 nght—of \Vay FencmgaHE : . 6,764 Lin. Ft. 0475 B 32147
- 2 -Right-of-Way Expendltures for Tlﬂf' ‘ ans e s " 4412
561 : Clearing” and Grubbing: i SERE i 2248 7
621" Excavation - Structural ... 732 Cu.Yd. = - 8607 . - 630.10
651 2Excavation . Borrow* . 46,483 - Cu.Yd." 2761 12,838.19 -

: 680 - Wooden Toe Wal]s for Dips R T 2,077.86
736 - C.- M: Pipe .x . I 9540
756 Cattle Guards . T S . 1L11196

2-801. Dykes - and ‘Levees * o 81 Cu.Ydo 326 - 2641

1826 Surfacmg : 2N 90.6 Cu.Yd. 5917 <53.61

- Sub-Total. $:17,221.60

: Engineering - 1,495.54
.- Materials 1,281.12

- Sub-Total .2 $19,998.26

“ 656A Bridge 4,75491

bl Settmg back” old fence

* Includes 49,771 Lin. Ft. blade Sec. 47 Cu.-Yd. per Sta.'

$ 24,753.17




254 AR smﬁz fllcxrwnx% DEI‘AR;FMENir_. '
o : Mamtenance

Maintenance cost is kept by the following llst of account numbers
050—District Engineer’s Expense. :

. 051—District Shop Operation.

‘ 052—Surface Work, (
053—Shoulders and - Ditches.

" 054—Structures. . -

 055—Zoning.

- 056—Signs. ~ : '

: \05/——Repa1rs to Equrpment (except motive equrpment)
058—Equipment Rental (except motive equrpment)
059—Large Trucks.

" 060—Caterpillars.
061—Power Graders.

062—Teams.
063-—Gasoline, .
064—0il; .

065—Miscellaneous M. and S. and Expense
O66-——Small Trucks.

Charglng of Payrolls

Every payroll is charged‘mto one or more of these ‘accounts, as
to the class of work it covers, ' The distribution of payrolls.is made
in’ the District Lngmeers office, from form No. 34, which the main-
tenance foreman turns in with the’ payroll. ~This form shows’ the class
of work performed by each man for that payroll period. The various
. dxstrlbunons, 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 direéct
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- , A
standing ‘invoices of the project are added and the inventory de- |

ducted. The cost is then worked into the following maintenance .
units: “Surface work,” covermg ‘the upkeep. of the road’s surface,
“shoulders”and -ditches,” covermg all upkeep of the roadbed; “struc-

Y1
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tures,” repalrs to structures and keepmg thelr channels free of ob-
structlons, “zoning” or strlpmg of pavement “and “road srgns

¢ To arrive at the marntenance cost - of each of these units thls

" the office. on form- No. 45 by the foreman of each pro;ect This
form  is kept for. each 1nd1v1dua1 piece ,of motive equipment and
shows the amount of gas and oil used for the period,  also the ‘num-
bers of days worked on each class of mamtenance work. The oil
- and gas used is then added to thc amount of ‘money charged to that

" piece of. equlpment and the total drvrdcd ino-a‘day cost and charged
“into each unit of . malntenancc, as shown by the: days worked on -
form No. 45."'The remaining open ‘accounts are ‘then ‘pro-rated into

the amount of labor that has been ‘charged ‘into_each of these main--
tenance units, - TFollowing this- procedure each month-gives the total
cost of each of the maintenance units on the different’ projects, and
the maintenance report turned over to-the. engrneers 1s the total to
date from the begmnmﬂr of the frscal year b

Traffxc Census

~The trafflc census s then Worked into this: report using the‘
amount charged to the units’ surface Work and shoulders ‘and ditches,
~to determine the mainteriance cost per mile per vehrcle This cost’

is' then compared by ratio to the same class of cost.'on an 82- mile. .
paving ‘project, with the’ 1dea that it will help determlne when any
\prOJect should be paved ;

The followmg is a-copy " of the mamtenance cost report that ‘is
turned over to the State Fngineer, and District Engineers:

o procedure is followed: lhe large trucks caterplllars, power graders,
and small truck charges are worked out by information furnished to . -

surface work, shoulders. and - ditches,. structures, . zonlng, -and signs, by, L



ARIZONA HIGHWAY DEPARTMENT ,
Malntenance Cost Report From July 1 1925 to June 30 1926

S : . o Cost 22 Cost te -~ Cost to- f Cost to Surfacmg Monthly Number Maint Cst Rauo ;

It L : o Tl vl Te Date ' Date Shi Dtel Strue, © Date - 7 and’ =2 . Cost - Vehicles. Per Mile - B
AFE . Project .. 7o County - - Miles - *Surface ' & Ditch & Misc. 5" Total- " Road Bed - Per Mi. Per Month PerVeh’e Pvg
306 - Flag-Williams" ~. - - -~ Coconino..... 175 - 7,393.51 0 885.10 ,22.61 ;830122 ' 8,278.61. 3942 6,780 . .0058 - 10-]
307 Flag-Willlams . -~ Coconino... © 8,487.58 .07 32425 ..., 881183 8.811.83- 4196 6090 0069 12-1

A " 6,676.99 .2,921.50 . ‘31938 : 9,917.87 1.9,598.49 4210 - ‘6,480 “.0070 - 12-1
1310 ~‘Ash .Fork-Seligman .Yavapai..... . 8,439.00 . 82093-- 23651 . 949644 925993' 3087 - 4,800 .7 0064 11-1
311+ Selig-Nelson ~Moh., Coc;, - Yav......-38.5 . 711,538,607 2,070.61 <~ 266.93.-13,876.14 - 13 609 215 72946 - 4,410...0067. ::11-1
314 Kingman-Oatman Mohave...cc 288 - - 7612 39 7.71533.88+ - 71.0377.8217.30. - 814627 2357 0 4590 00051 - 9-1

308 Williams-Ash Fork = Yavapai.....

315" Oatman-Topock ~ Mohave.. 8004.85° 23396 85631 - 909512 823881 2746 . 5610 0049 81
316" Prescott-Jerome - Yavapai.. 3133695 305969 © 40430 - 680094 639664 3949 - 3430 0073 121
317 Prescott-Jerome - Yavapai...... 661779 115194 11645 - 7.88618. 776973 3372 14190 0024 . 41
1318 Prescott-Ash Fork . Yavapai.....’ 691172+ 52707 - 20128 . 764007 TA3879 ~ 2755 5460 0050 - 81

g °6,261.18 - '1,395.72 - 127.04 .7 - 7,783.94 - 7,656.90 .. .27.15" 2880 0094 16-1

2320 - Prescott-Ash Fork' . . Yavapai... : .
4832 90 1832 86 903 94 6,839.70. - 5935961902 - 4,620 . .0041 7-1-.

7325 Peach -Spring-Kingman Mohave

Note. Surfacmg and roabed does not mdude structures and *mscellaneous
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i Mamtenance Cost Report From July 1 1925 to J une 30, 192()

o S e «Cost Costl ~Cost'to - Costto - Surfacmg Mcmhly I\umber \Ialnt Cst Ratlo' :
T ST T el e+ To Date s fDate Shl Dte. Struc. 2 Date- - 7+ and Cost = Vehicles -Per Mile . to
<AFE ¢ Project =~ = " County . “Miles. .-~ Surface’” “& Ditch- & Misc. . Total . Road Bed Per Mi. Per Month Per Veh'e. Pvg.
7351 “Yuma-Wellton” ...738.5.28,420.04.73,138.60 '425‘36 °32,011.00-° -31,558.64 - ..68.31 '~ 8230 0094 -16:1 -
352 “Wellton-Mohawk 230 2894023 -2,877.82 il 31,818.05:31,81805 - 124.29. - 6,510~ 019%. -© :32-1
* 353 - Piedra-Gillespie ‘245 24, 160805 °5,057.68 1 312,68 3097844 29,665.76 ~ 10080 :8,520 . .0118 . -20-1
2354 Mari: Co:’Pv. & Brgs. fMaricépa_ ...829 14 17799 1 157729.27 5007 533491479 2990726 13006 -52,530.." 0006 21-1
~+361 " Wick-Hot  Springs D267 - 14 773.93.-1,433.39, 2291.19; 16 ,498.51  ©16,207.32" 25058 - ~7,860 - .0064 " =11-1
364 “ Hassay-Gila: Bend icopa! 252 16,315.67 2,970.39 - :147.54 - ,°19, 133.60 -19,286.06 - 763.78  -8,670 -~ 0074 - :12-1°
" 365 “Marinette-H: " Spg.J. " :21.67:18,889.50 +2,095.80 115.64 21 100.94- . 20,985.30-. . 8036~ -5490 0147 25-1°
368 . County - Line-Piedra - \/Iancopa ........ 1218 . 10,727.88 - : 14,493.89 14,493.89 " 5540° 6,900 *- 0080 - °13-1 -
370 Mohawk-County -~ Line Maricopa:.... 26.5 *:21,77247" 1,009. . 22,906.61:+ 2278221 8597+ 7,560~ :.0114 = -19-1
372 Cong Jct-White  Spar’ Yavapai...._..-18.84 8643.83..71,822.42 ~97L. 86 11,438.11 - '10,466.25 ~ :46.29. -~ 7,140 -0065 - 11-1
.-373 "Chandler-Casa- Grand .. Maricopa....... 25.3 25,845.69 44206 168.33 - 26,456.08 .. 26,287.75 " 115.45. 8,670 -~.0133 22-1
374 - Gillespie "Dam . Cross.” Maricopa R S s 1,567.67 v L LI ST
©375 . Px-Gld- Tempe—Buck Mancopa. il . 120.00 e R T L e T
376 Yarnell-Cong Jct Yavapal .......... 9038 :2,063. 56 . 808 13 Limil 2871 71 + 287171+ 7943 .- 4,020 0198 . ~33-1

- the Surfacmg and Roadbed does not- mclude structures and mxscellaneous -

Vo




ARIZONA HIGHWAY DEPARTMENT
Malntenance Cost Report From July 1 1925 to- June 30 1926

bt et et ek bt bt et ek ok o e ot o ok

i : - R “"Cost. " Cost tor .- Cost to Costto. .~ Surfacing” ~“Monthly Number Maint Cst Rati o‘ :
R N DR SRR . ToDate= Date Shl Dte. Struc. -~ Date " ‘and i Cost . Vehicles' Per Mile "to .-
AFE \Prciject S County s Mﬂes " Surface . & Ditch & Misc. .+ Total . 'Road Bed Per Mi. Per Month PVerYeh’e Pvg..-

12356 and: S : R e e T S SR S f
358 \Gesa Supenor : I\/Iarlcopa-Pmal 313 16,357.92.-°1,655.92 1,100.87 19,114.71 - 18,013.84- - 47.96° 10 740 0045 = 8
359 . Apache: Trail - . Maricopa 200, °10,623.23 75497 800.58 112,178.78  11:37820 . 4741l -3, 030 0156 .26
360" Apache  Trail~ . Maricopa 215+ 7326197 1,82501 . 151.17 - :9,302.37 .2 /9,151.20. 3547 2,070 01710 29-
367 Florence—Supenor [ 7% Pinal 2k .25.67° 1584060 2,308:17. 45798 . -18,606.75.'18,148.77 .-..59.08: .-11,370 00527+ 9-
"7 369" Superior-Miami Pinal - - 155 14,552.05 - 2,607.54° :685.65-~ 17,845:24: -17,159.59 9226 17910 0052729
“ - 401 Clifton-Mule “ Creek . Greenlee.. 18.1 3;319.89 :-1,66640 ©22.03 - 500832 . 498629 - 4591 ~Closed 12 31-25 ¢ 9~
402 " Cl#fton-Solomon Graham . 300 6,594.70 - 3,846:77 . - 4707+ 10,488.54 - 10441472900 - 1,830 0158 26-
404 'San’ Carlos-Geron. " Graham......z 32.8".79,409.30 - ~1,190.193,984.16 = -14,583.65" " '10,599.49 ~ 2693 -5 430 0050 - 8-
405 Globe-San* Carlos - Gila ... 2867 15941.02 379.15 . 27775 . 16,597.90 .16,320.15 4755 ¢ 9780 0049 T8
406 - Globe-Roosevelt * Gila ... 33.0 -, 14,313.71 - 1,102.67 -~ 17627 .15,592.65 - 1541638 3893 - 40 020 0010 2-
407 Miami-Superior - - .- Gila i 9.5 943778 238680 - 3625  -11,860.83 -11,824.58 - 103.72 '20 280 0051 ~9-
+:.410 - Geron-Solemon. - - Graham._. 34777977290  6,357.40 3,288.16 ~-19,41846° - 16,130.30 .. 38.74 16, 02070024 6-
411 Solomon-Duncan . : -+ Graham. 12.17..8,72891:. . 822.06::::9993- . 9,55090 . 9,45097 .- 65.09 - . 2 640 10247 41-
412 Solom—Dunc St Line Greenlee.. 22-

. 200 295896"" 519.96 = 9346 3572 373478917 3480 " 7640' 0132

" Note: Surfacmg and Roadbed does not mclude structures and’ mxccellaneous

..
.
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ARIZONA HIGHWAY DEPARTMENT

Mamtenance Cost Report From July 1, 1925 to June 30 1926

¢

Surf’acmgrand' roadbed does not inclide’ Structures apd Misc'ellaneous.’

: R Costw " "Cost 1o Cost to " Costto:" Surfacing’ Monthly Number Mamt Cst Rano Rk
RRITISRPEE S R oo ToDate . Date Shi Dte. Struc., "Date - " vand Cost - Vehicles' Per Milé :to = -
AFE - Project <~ 2 County . - Miles -~ Surface - & Ditch” & Misc. Total - " Road Bed - Per Mi. Per Month Per Veh’e Pvg.
451" Tucson-Florence lea-Pmal - 11,165.81-°1,701.46 - 403.17°-°13,27044 ~12,867.27 - 4622 ‘13,530 .. 0034 6-1
452 Tucson-Florence - =~ * . Pinal.. 13,236.81 - 519.19. - 687.85 14, 44385 13,756.00 53.82 6,870 0078 13-1
453 Tucson-Florence - - *" Pinal 1251200 :1,825.34 -1,314.11 .~ 15 651 4571433734~ 5431 7,350 .-.0074 12-1
" 454-455 ¢ "Tucson-Benson-Nogales - - Pima..._ 279 9,409.05 . -549.55.1,63845 11, ’597.05 9,958.60 - 29.74 715,900 " - 0019 ‘3-1
456 Tucson-Benson Cochise-Pima....... 316 991687 22478 3,455.54 .13,597.19...'10,141.65 .. 2674 6510 0041 7-1°
458 - Benson-Tombstone .- -~ Cochise...... 220 9,401.86 . 1,017.51. - 109.79- " 10,529.16: -10,419.37 3947 8,520 " 0046 8-1
-459  Tucson-Nogales - Pima-S. Cruz.... 383. -10,174.2771,169.33 ' 1,973.68- - 13,317.28 "= 11,343.60 2468 5,520-:...0045~ - 81
. 461 - Tombstone-Nogales - - Cochise....... 240 - -°6,564.60 73031 .- 18.84 731375+ 729491 - 2533° . 4170 0061 10-1-
462 " Tombstone-Nogales " S. - Cruz........ 270 8,400.33 . 1,112.50 538 97—. ©10,071.80:.-.-9,512.83. .7 -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~ :7-1
Bisbee-Tombstone = -~~~ Cochise.:i.l.. ' 24.0° . 1,712.07 398.06 = 4,71039 431233 - 1497 - ~14 580 0010 - 2-1
465 Douglas-Rodeo ... Cochise.. 98647 079,148,500 .9,148.50 . 33.15 3,060 .0108
466 . Douglas-Rodeo -+ Cochise.. 71,067.96 22594 8,467.85 824191 - 27477 3,360 - .. .0082 - 14-1
468 - Douglas-Safford - Cochise. “-1,035.18 ,234.42 11,961.30 -11,726.88 32.57 .- 4530 0072 12-1
- 469 - Tucson-Nogales ", Pima. . o 45588 47.23 ::10,323.88 . 10 276.65.: - 3893 - 8670 . ..0045 8-1
470 Tombstone-Nogales S. Cruz..... © 22, 0 15 ,088. 73 191270 '1,605.24 18 606.67 17 00143  64.40° 5 580 - 0115 19-1
. Note:

181
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Malntenance Cost Report From July 1, 1925 to June 30 1926

Monthly Number 'V[alnt Cst Ratio =+

281

} : . i Cost." " = Cost'lo . Cost to -=. Cost to Surfacmg
SR e ST E e o o Date s “Date Shi Dte. Strue. v Date - and Cost' “ Vehicles - PerMile - to - -
AFE - Project- -~ 2. .. County’ . “Miles. - Surface:: & Ditch & Misc. . Total”:"" “"Road Bed. : Per Mi. Per Month Per Veh’e Pvg.
300 - St Jonns—Spnnoervﬂ]e - .Cocouimil. 200 . 522389 152089 ... 6,744.78 - 1 6,744.78 - . 28,10 2970 - - .0095 . 16-1
- 301" Holbrook-St. Johns - Apache.......-200 - -6,367.79 145685 . 989.17- -~ 8,81381" 782464 - 3260 1,980 - Q165 -
302 . 'Holbrook-St. Johns .":Nav.-Apache... 20.0 .".6,545.65 181896 71692 9081 53:08364.61 - 3485 02,250 - 0155 26-1
304 * Holbrook-St. Johns Navajo...... 220 . 886140 :1,114.75.1,054.87. 11 031 06 997619 - 37.79. . 3,120 - 0121 20-1
305 Holbrook-Winslow ", * . Navajo..=. 21.5 -+ 9,71519 25454 234.71 = 10, 204 44 9,969.73 . . 38.64 6330v - 0061 10-1+.
319 "Adamana-Lupton .,Apache.. 5 285 7642490 66240 292341 10,010.71° 11708730 2072 - 3000 20069+ 712-1
321" Adamana-Lupton;. ... Apache ........ <285 6,143.51-1,223.16 -+ 75831~ -:8,124.98 - -7366.67 - 21.54 =3 840 0056 - "9—1
322 Winslow-Coconino L N T e T T T R ENE TR
: ‘Navajo Co. Line and. Cocomno S 230 :9,865.54 - °339.53 00 L 10,205.07 - 10,205.07 . 3681 - -+ 6,030 - 0061 10 1
2324 Angel-Canyon Dxablo s Coconiiinl 8 579.57 2 139 95 ©.35527 11,0749 - 1071952 7322 05802 0126, 215
Concho-St.- Johns =+ -+ Apache - 96 31 Py Pl /s 1 3 S B R S SRS

o 36

- "Note:, Surfacmg and Roadbed does not mclude Structures and" M]scellaneous H
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- PURCHASING DEPARTMENT
A E.‘sfgpzau,‘,P;;r¢haging~'zrgem ;

ur purpose of, the Purchasmg Department is. to furmsh for:
the. offices. of the Highway Department, its- mainterlance dlS-"
Jtricts, _warchouses, shops, and' construction  jobs, the neces-
isary materlals, supphes and equxpment at-the. best. prices.

' The ‘method of: operatlon can be brlefly stated * Beginning with the
ertmg of requlsmons in the field-when there is created a need for -
material, supphes or’ equrpment the requ1s1t10n is approved by the
District Engmeer 'or in'cases involving’ unusually large sums, the ap-
proval of the’ Chxef Englneer or thé State Tngrneer is secured.” If ‘the.
item’ requlred is.‘on hand in the Warehouse the order is filled from-
stock. Tf the’ Warehouse cannot fill the order, the reqursmon is stamp-
“ed and’ returned to this office. . If it is requrred at'a pomt ‘other than
at PhOean ‘the purchase, if poss1ble, is'made in the county where' the

‘ Work is belng done. " It'is the constant ‘effort of this Department as. .’

far as circumsances" permrt to make all- purchases in the county pro-

Vrdrng the funds for the ‘work; however because there are few placesk S

in .the state where the same service can be ‘had as in. Phoenix,- it
~ necessarily follows a: larger number .of purchases are made in.Phoenix
than elsewhere: This is also due.to the large amount of material,
supplies-and. equlpment purchased for the Warehouse either for stock
or-to place it in ‘condition for use in the field. Purchases are made
con.a three foldibasis:: Prrce, Quality. and. Service. - Wrth this is: com-
bined ‘the; element of Falth ‘With possibly no exceptlon the salesmen_

who come to this: department are men of ‘high calibre and represent

responsrble houses; and up to the. present it has,never been necessary
to-impose ' a penalty for failure, to deliver as promised. All‘transac-
- tions are based-on the under‘standrng that misreprésentation or inten-
tional failure to perform as promxsed terminates all relatlons with the

Purchasmg Department -
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‘ The organlzatlon cons1sts of the Purchasrng Agent an- Assrstant‘
~and a Stenographer . :

In July, 1925 we 1nstalled an Underwood Tan Fold Blllmg Machine
using Continuous Manifold forms. . With' this machlne, and this style
of form, we were able 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 purchases The original copy is mailed, or handed,
-to.the Vendor; the sccond is a continuous, consecutlve, chronologlcal'

- office file; the: third " is’ g1ven to - the. Accounting Departrnent .the

. fourth’ is) sent to the man'in the field who requisitioned the article; the
- fifth is:sent to the Dlstrlct Engmeers ‘office, and the sixth copy is

~kept in this offlce and filed under ‘the. name of the Vendor. The
. requisitions are filed consecutxvely under .the A.F. E., or Project, num-"
ber. - We have, therefore, a three-fold record, requlsmons from - the
field, numerlcally, a chronologlcal record ‘and a file by vendors. In
L addltlon to this record, we have an mdlvxdual Kardex record of every
S different kind of item bought large or small, showing the date, name

o of vendor, for whom purchased A.T.E. number Purchase Order‘

Number, quahty, price, discount and amount of the purchase This
- last record is valuable as it gives us a ready comparison of prices of -

. like ‘articles bought from different merchants and also- enables us to

compute the .amount or quantity required within" a. given time. ~A

‘Amonthly report is made shovvmg the amount of purchases and where‘f o

purchases are made. A copy is “given to the State Engmeer and an-
) ,other copy: to the Governor

: Durmg the “fiscal year begmmng Iuly L, 1924 there were ‘written
9,546 Purchase Orders, representing an. outlay of $528,677.93." Dur-
ing ‘the fiscal year- begmmng July 1, 1925, there were® written 1 312
‘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
' :"/figu‘res do"not include Tield Emergency purchases. - The practice of

wriing « Emergency Purchase Orders was' ‘discontinued in" ]anuary, 5

1926, In such” cases where! it is necessary to make a purchase in the
~field an' invoice" is attached ‘to the requlsltlon and a Purchase- Order:'
Jin confrrmatron is vvrltten -
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- GENERAL OFFICE STOCK ROOM
iy :VEQ.I—I;‘ D‘OT‘Y,"‘S’to’c‘Ie" Cl'erk‘,

e i stock-room is . srtuated in the basement of the general
" off1ce and has grown in four years from a small . room of

, - a floor space of 2,740 square, feet, Wlth 2,499 fect of shelvmg, ,
o 12”3 feet of ‘which is- used for: stat1onery,,forrns and _engineering -

equipment, and the balance of 1,276 feet i 1s used asa repos1tory for
~ the offlce, Warehouse and camp records R :

: “The offlce furmture and equrpment are‘ under the dxrect charge e
~of the. stock—room ‘ L o S

N\
Requxsmons are' made on the purchasmg agent for all supplres of
the general office and stock-—room : e

\ All disbursements of Supplles are made by purchase’ orders from
~ the purchasmg department for all field requisitions. Other’ disburse-
ments ‘are made on call by ‘the. employes of the Phoenix- plant and
upon oxder of the ‘chiefs of the drfferent departments R

The force employed to attcnd to the duties of the stock-room
consrst of a stock clerk a boy to as31st the stock clerk and a’ clerk-
'stenographer > T

Dutles of Stock Clerk

L The dutres of the stock clerk are to- requ1s1t10n all purchases of
stock, general office equipment and other items that may be requrred
_to attend 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 .-
‘offlce, and -have: general supervision of all - activities of ‘the "stock-
room. Tt is the further duty of the’ stock clerk to act as’ custodian

1n such a:way.as:to be accessible."

: 400 square’- feet of floor. space, and. 175 feet. of shelvmg, o, v’,f-l :

of the office, field and. warehouse records, and see” that they are frled :
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'Ihe ass1stant fills all orders, sees that the proper postage is affrxed >

 when sent - by mail,. runs the mimeograph, keeps the stock in good

" physical® condrtlon cuts and pads- scratch pape‘r bmds offlce records.

" and books of constructlon and makes minor repalrs to engmeermo
'equxpment w . .
- 'The clerk—stenographer keeps a perpetual mventory, 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 dlsbursements "The clerk- stenographe1 so U

‘_d,"wmust check all invoices against the purchase  orders; and typewrltet«
: -f,and f11e all correspondence and data of the stock-room S

Amount of Equlpment |

o Ihe stoek and offrce furnlture and equrpment ‘amount’approxr—‘
 mately to sixty-three thousand six - hundred and - eighty- nine. and
67/100 (863, 689. 67) dollars; apportroned as follovvs =

~ Office: equrpment and furniture . I e B3, 89638 o
54 Transits "and levels....*....‘f.'.....; ..... NI AR 12 54800
53 Typewrrters i R B T 324185
214 ‘Adding mac}unes 2,122,507«

+.1 Checkwriter. ... 1287.50.

‘ 311 Caleulators « it i g s L 2525 OO R
g Other engineéring équipment, such. ‘as tapes level

' rods, line -rods, stadia rods, etci...o.iii.: R 3000 00 :
. ';“‘Mrscellaneous statlonery, ,forms bmders ete L 19,000.44
o Dlsbursements B

Drsbursements for two years o
Total field" requlsltlons A A AN
‘Number of items | in above e
. Office 1tems drawn ‘ '
Number of envelopes used—-freld and offlce

The ‘mail matter. prepared in the two years comprrscs 80 505 pleces

fﬂ"i,of mail, divided: as follows: 78,669 pieces of first:class mail, of ‘which

‘650 were regrstered 1,840 parcel .post,:804 insured; and 45 pieces sent
C o D The total postage for the two years was $2 444.50.




Before

: After
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EQUIPMENT WAREHOUSES
AND SHOPS |

G 'ij/‘.,:'J‘O‘N'Es‘,"Su[)jé‘rih‘tehdént,of Eqmpmem‘

‘», ,‘

EZIHE equ1pment used by the Arrzona Hrghway Department
| 'was. purchased from. all _parts of the United States, making
it necessary” to ‘have a. central: Warehouse from Wthh to

ment, so as to keep the dlfferent pieces of cqulpment and’ machxnery:
~in’ continuous operatron ‘" For without proper repalr parts’ in’ stock
many pieces of equipment when i in need of repairs would have been
compelled to'stand idle for several weeks, awaiting parts from pomts :
as far East as ‘New York before repairs could have started, and" in

r age of equ1pment and lack of propcr maintenance, causing ‘a loss of
. many thousands of dollars; - or the alternative for the State Hrghway'
Department to have many: thousands of dollars 1nvested in addltlonal‘,
road buxldmg equrpment and machlnery available for emergencies’
‘at all tlmc 10 overcome: thls great. loss of money by deter1oratlon

S

Org,amzatmn

' State, is a supermtendent and ' his a551stant ~with the necessary hclp,‘

clerks, shipping clerks, receiving clerks ‘the yard force ‘to -handle
loading“and’ unloadmg of * supplies and ~equipment belng rece1ved '
and shipped' to-and: from different campslocated ‘at: different points

come up around:an 1nst1ut1on of -this size:

“'The Phoenix shop of the ' Arxzona H1ghway Department is one of ‘
“the most complete:shops m’the‘Southwest with. different- departments,

dlsburse ‘quantities of repalr parts, - supplres,vand equip-

‘the meantime the highways ‘would be deteriorating through the short-“,

In charge of the warehouses, shops and equ1pment throuvhout the -

mcludmg ‘bookkeepers, stenographer 1nventory clerks, - dxsbuxsmgf'* '

0 throughout the entlre State, and anyother necessary Work that might L
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/

-

,mcludmg carpenter shop, top and upholstermg department acetylene
- welding, sheet metal works, radiator shop for building and .repairing
* radiators, : brass’ foundry, clcctrrcal department, - paint shop, black-
smith shop, Where all kinds and classes of both heavy and light work
- is"'done; ‘spring. furnace, machme shop, with facilities for taking care

‘of all kinds: of m'rchlnery work and also cylinder grinding and ream-
"mg, mechanical department for repairing l1ght cars,  trucks, “engines

*of all descriptions as well as.machinery of every descrlptxon, salvage

department, where all parts from trucks and various. equlpment are’
« segregated, classified, and final inspection ngen, thus savmg many
‘thousands of dollars for . the State ; ,

Stock How Purchased and Dlsbursed

: About 95 per cent of all motor equlpment was acquxred by the "~
~Arizona Hrghway Department requisitioning. the Umted States ‘De-

: ';partment of Agriculture for equipment, supplies, . etc., subject to the

Highway Department relmbursmg the Government all frerght and-
\‘loadm(r charges whrch has . amounted _to approximately $400 per’
truck. Most of thls equlpment before using, had to have a -general

“"'\overhauhng, costing - ‘between 1, 200 and - 2,000 per truck. The

balance .of equipment and stock on hand was purchased by the Ware-

‘house, " after first ascertamlng what quantities, qualities and classes

~were and would. become needed, and used most economlcally for the
hlghway work, by 1ssu1ng requisition at dlffcrent times to- the pur-
~-chasing department to purchase certain “supplies and equipment.

“'This department has. on” hand, in warehouse and in use, approx1—l (
: mately $1,320,000 invested- in equlpment and supplies which is sub--

= ,'Ject to-disbursement by the" heads of drfferent departments makmg

, U’reqursrtron to the superrntendent of equlpmcnt who 1n turn orders
e ;all such- requlsmons filled -and: shlpped : gt

LAl equrpment ‘material and labor furnlshed by warehouse is -
; charged drrectly to the drfferent prolects and camps S ‘

Equlpment Rentals and Repalrs

v

Practlcally all equipment rentals are based on a report 1ssued by
“the, Assocrated Contractors of- Amerlca, Inc.; with' the" exceptron of
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certain | cases, where the charge is a trlfle lower ‘or hlgher as the
‘\.charges are all based on- the percentage “of “time dxfferent preces of
equ1pment are used by, the nghway Department as for- example
~the ‘more- use a prece of equlpment rccerves the smaller the rentalv
charge, and vlce versa ' ST Ee S i '

All equrpment Wthh is acqulred from thc Umted States Depart-’
ment of Agriculture is. first. repaired- and charged to ‘the Warehouse,"

‘and is then ready to. be requ1srtloned by ‘different projects. Rentals T

start’ from the tlme of dellvery of equrpment to different prolects,
Wthh must;: as long as they are using equ1pment keep up all repairs
and return the equlpment to the Warehouse in- as<good . condition -
as When recerved -In case equipment is ‘not returned  to ‘warchouse. -
in - good condition, they are then repalred by Warehouse shops and*p '
the prOJect is then charged for the repalrs -

Sub Warehouses and Shops

The nghway Departmcnt has Warehouses and shops in Phoenlx s
Tucson Ash Fork and Holbrook Since’ bringing under control” of
"~ the: central ‘warehouse- and. shops. at. Phoenrx all-the - different sub- -
fwarehouses and- shops, it. has- srmphfled all transactions and made it
.possxble to know State-wide - condrtlons as . they actually exist, - and

to keep: an 1nventory and cost sheet by havrng installed the- shop : s

order and card 1ndex system as was used in* the. Phoemx Warehouse

Slnce 1nsta1 mg the new steam heatlng system in the Warehousc_
and shops ‘the “cost. of heatmg the different departments has  been .
reduced consrderably through ' ',:savmg in fuel msurance and loss
of trme ‘ S :




Scene in Phoenix Shop
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