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STATE HIGHWAY COMMISSION

THIRD ANNUAL REPORT

Chapter I Summary of Work for 1916

The grade has been reduced t
Judge for yourself il the impr

In presenting this third annual report, the State Highway Com-

il

mission has prepared a brief summary of its chief activities.

Part One of this report contains the report of the work of the
Commission, and Part Two, which is required by law to be filed
not later than February 1st, will contain the summary of the road
and bridge work and all county expenditures as reported by the
ninety-nine eounty engineers. These reports are filed with the
(C'ommission as soon as the county books are elosed after January 1.

The report of the Commission on the lakes and lake beds of the
stute is filed as a supplement to this report,

The Year, 1916,

The year 1916 as contrasted to the year 1915 has had very ta-
‘vorable weather conditions for road and bridge construetion. For
a time during the spring months, the roads generally showed an
exceptional number of wet, muddy stretches, particularly on north
hill slopes, and frequently near the tops of hills or knolls. Even
roads that were thoroughly tile drained were affected.

It will be remembered that the ground was full of water when
the roads froze in the fall, and the condition above noted is ae-
counted for by ice or frozen strata at some distance below the sur-
face, which thawed very slowly.

The summer and fall weather conditions have been favorable for
new construetion, The repair and maintenance expenditures have
heen less than during 1915, and the number of temporary culverts
required has been very much smaller than during the preceding
year,

Decp cut on the Eldora-Hubhard Road--This cut is on what is known as Fis

mately, 3455 cubic yards of dirt were moved here at a cost of 18 cents per cu

Hardin county farmers have hauled countless tons of produce over the hill that was here,

SA21.90.
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1016 Prices.

There was & marked sdvanee i prices for all elasses of mage
rinls and labor over those prevailing in 195, The reords of he
Conmmission show for the first six months of 1915 the following
average prices for typival pontracts. Remforeing stoel, 81,45 per
cwt.; Tamber, #2678 per M.: eoncrete, 1106 per enlie yard; f.
toen-inel corrngated pipe, 65 eents per foot,

Far the first six months of 1916 the average prices were: Rein.
fureing steel, $249 per ewt; lumber, 32745 per M. concrete, $19.59
e enbie yard; fitteenineh corrugated pipe, 86.2 cents per foor,

For the seeond six months period of 1915 the prices were: Re
inforving steel, $2.11 per ewt.; conerete, $LLOG per euble yan
fifteen-inch corrngated pipe, 794 cents per foot,

For the second six months” period of 1916 the prices were: Re
wforcing steel, 112 per ewt.; Inmber #3000 per M., conerste,
#1624 per eubie yurd; fiftem-ineh corrugaled pipe, 90% comts
per foot, .

Between the first petiod of 1915 and the second period of 1916
reinforeing steel advaneed 115 per eent, lumber 23 per cent, son-
erete 46 per cent, and ecorrugated eulverts 48 per cont,  Structaral
steel, eement and all other materials nsed in highway construetion
in the state have advanced an alarming percentage over the year
1915,

For the year 1017 it would be advantageons to the connties tn
enrtail, in so far as possible, their bridge building and devote more
of the available funds 1o road work proper. The eost of grading.

gravelling and drainage has not advanead in proportion to the ad-*

vaver in the cost of bridge materials and eonstroetion.

The ion is of the opinion that the advance in the pries
o some of the materials, notably cement, is not justified by seo-
nowmie reasons or the market eonditions.

The Year 1917,

The nutlook for 1917 prices is not envouraging. The demand for
certain materials and produets an aceount of ronditions abroad,
has eertainly bad both direet and indireet effeets, but the Commis
sion is informed that there is also an nnosnally heavy domstie
demand. Certain it is that so far as ean be forescen now, there -
little hope of generally lower prices or inereased supplies of son-
struetion materials or labor during the coming year. and the Com-
wission urses 4s a general poliey for 1917 the eurtailment of bridge

THIRD ANNUAL REPORT 9

puilting wheniver practicable.  The past theee vears have boen
marked by the activity in hridge nilding and the Commission is
of the opimivn that wder present comditions, road construetion
and maintensnee shoulit reveive the larger share of the energics ot
ths eotinity andd township affivials, and a correspondingly inereassd
propartion of the hidhiwiy improvement taxes. 1t is not now fore
win that there will be a repdjustment of priees to the lower Jevels
prevailing two years ugo, It until the time that forcign condi-
tians are greatly ehanged, the O ission is of the opinion that
the eonmties of the state should adopt a conservative attitude toward
extensive bighway improvement projeets,  This will allow many of
the eounties to place their fonds in better condition to take ad-
vantage of lower prices in the future, and will also give road of
ligers an opportunity o maintain properly the romds under their
jurisdiction.

Ronds.

During the year the Roamd Department of the Commission has
chiekedd and approved plans for permanent grading of 850 miles
of mad, requiring the moving of 4729000 cubje yurds of earth,
approvesd thirty-five contracts for rad eonstruction, totaling £260,-
54,00, and investigated one hundred and fifty-one road complnings,
The avernge price per cubie yard of the above vontraets, involving
the moving of 1,001,335 subie yurds of cavth, wig 22100 cents,

Tl at State Institutions,

Engineers from the Rond Department have made the sirveys,
plans, estimates. wnd supervised for the Board of Control of State
Institutions, the srading of seven and one-half miles of road,
evelling one wid onehalf miles, laying 15600 feot of tile
drwins, eonstrueting fourteen eulverts, Iilding one railroad cross-
ing vinduet, und e general tenanee of approximately fifty
miles of road through ana adjscent to state lands. :

Vhanges in County Rosd Systoms,

The Commission has passed upon sisty-eight resolutions by connty
boards, requesting changes in the connty road systems of thirty-
even eonnties,  Fifty.five of thess requests were npproved, making
& net addition of 1239 miles to the county road systems.  Of the

uests ot ll!l"lﬂl"ﬂl 1 i n i
lhﬂﬂﬂ L] « BEYEY oL fall within u'lﬁ Iﬂﬂ’-
Mﬂiﬂmh for sueh lddilim,
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Standard Specifications,

The Commission issued for the vear 1916, the following standard

specifications ;

Highway Bridges and Culverts,

Corrugated Metal Culverts,

Earth Road Construction,

Classification of Road Work and Expenditures.
Road Complaints,

were allowed

ough the Jowa State
5

Through its organization, the Commission has investiga

hundred and fifty-one eomplaints relative

to road conditions, Of

with small steel

cars each w

ved from the deep cut, shown

Route of the North Road at Ames—This view was taken before work was started
upon the construction of the north road at Tews State College.
in another view, starts in the middle foreground of this picture and the road is om
the section Line indicated by the row of frees down the center of the picture,

The deep cut shown

these, sixteen were eansed by poor work, the remainder by neglect,
The records shew that of the eomplaints investigated, 85 per cent
were adjusted satisfactorily to the complainant. In 1915, two hun-
dred and fifty-four such complaints were investigated,

Bridge Plans.

During the year, the Commission has prepared detailed plans for
472 bridges in sixty-eight counties, estimated to cost #$1,511.000.00;
thecked and approved 288 bridge designs from forty-thres coun-
ties, estimated to cost $582,000.00; checked and approved 176 de-
tailed shop drawings for steel structures from fifty-four counties,

Convict Built Road at Iowa State College—This photograph shows a view of the newly built north road 1
It gives accesn to the college from the north. The earth ren

farm at Ames,

was used in making the 150" fill across the Squaw Creek bottom. An
coast down the grade to the point where the carth was to be used on the

used to transport the earth. The convicts loaded the cars in trains of
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iz

fhmated 1o cost 424, 000,00 and develuped thirteen new standap)
ostiimate e

ilesigns,

Bridge Contracts,
The Commission hias approved s pantracts for bridge consteae

tion, totaling 42,070,800,00, and sixty-eight contracts for materialy

Mailroud Crossings.

During the year, the l'nmu!i»iirirf has I"‘}'I‘“r"j] I'hli_h* and t-.Eni.
mutes for thirty-twa pailrand crossing prn_p.---t..q involving the im-
provement of sixty prossings, has held f“"“‘..‘:"‘mh‘ ""‘Ur"-l'l\llt'm and
arljusted twenty-three separite prl-_i:---ln. l':\'a- p!‘n]_a-vlg have been
appealed for settlement 1o the Railroad l.ll'l'lfllllxs!nn. four h?u
heen sdjusted by this Commissi twelve er i have been elim-
inuted entirely, seven improved by wrade separation, and twenty-
four erude erossings improved. )

The total estimated cost of erossing |r1|pn|\'c|?1|-fnis ngrend
upon under the plans prepared by the l’fflllummmu- during
1916, is #110,230.00; of which the rai{rnm!s will pay ﬂ..s,:n],.m'
or approximately 62 per cent. The Mlil]‘t&f-l‘sl cost of the crossing
improvements nndertaken by the Commission sinee the work was
started in 1014 is $217,583.00. of which F13746:5.00 has heen ap
propriated by the several railroads concernml

District Englneers.

The five disteiet engineers have represented the Commission st
977 rond, hridge and material lettings, at which confracts in exees
of $3.000,00000 have been awarded. They have passed on road
plans in the field, for the improvement of 850 miles of road, and
Juve spent 175 days in the examination of bridge sites and emer.
geney hridge work,

Noad Experiments and Tests.

The Commission is of the opinion that the enly kind of sur
fueing that ean be nsed extensively on the roads of the state, un-
der present conditions, is' gravel or some equally low eost mate-
rial. In the vieinity of the larger eities, there is a limited milesge
which canuat be maintained economienlly with gravel surfaces. In
general, however, where the natural carth roads eannot be mmne
tained satisfactorily under the trafie, gravel snrfaces, properly

eared for, will prove the best present investment from the stand:

point of both eost and serviee to the publie,
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Fifty-sin connties of the state have deposits of sand and gravel
vaeying from an ahundanes For all road purpeses to only Hited
santities along the streams.  Nine conntivs in whieh there is litthe
or no geavel, have fimestone deposits,

Th.\-.(‘n:nuu“inr., in

iperation with the Engineering Expori
ment Station af the Towa State College, las built stretehes of gravel
rontls in three eounties for ¢

The Commission has assisted four connties i read piling experi-
ents, assisted inoan investigation of road surfacing materials, i
duding all forms of paving, the samples being token from the
streets of the eity of Dles Moines, and assisted in the vepair of con-
erete roadways in Louisa and Des Moines counties,

The Commission is alsa eoopersting with the Experiment Station
o tests of bridge paints and muterials for eulvert pipe,

Bridge Patent Litigation,

SOTVATION DUTPOIses,

During the year the Commission has assisted the Department of
Justiee in preprring technice] evidence, models, and necessary data
to be nsed as evidence o the following patent cases:  Bone vs
Walsh Construction Company ; Thateher vs. Polk County; Thateher
e Uity of Des Moines, nind Luten va. Marsh Enginecring Company.

OFf the above, the first was withdrawn by the eomplainant; the
seeomd and third were decided in favor of the defendants, and the
fourth is now vewdy for submission to the conrt,

Hoad Mectings and County Inspections,

The Comnissioners and members of the force have atfended 164
road meetings and have spent a total of 161 days in forty-seven
rounties on inspections and eonferences with highway officers. The
Commissioners have also spent 4 total of ninety-vight days on other
lp}:oin?mcnlu. ineluding lake hed inspeetion trips and patent liti.
wation eonferences,

) S——

of i

The arganization of the Commission hy department is as follows:

ETATE IMIGITWAY COMMIERIONFRES,

J. W, Holden, Chairman,
H. ¢, Beard.
A Marston,
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Thow H. MavDonald .
F. W. Parroll

J. W Eichinger
Annie Laurie Howon
May Vanderlinden
Thora Tallman

BIRLIAL INVESTIGAT
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Volida *, Rowland .

WA STATE H IGHWA

¥ COMMISSION

FAART MEXT

Chief Engineer

L Uhiel Clerk
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. Stenographer

Stenographer
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___Assistant Engineer

Stenagrapher

[RIDGE DEPARTMENT,

2L Ames

E. F, Kelley

E. W Rinmenschiein
E. Williams

1. ¥ Kirkham
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_Bridgn Engineer
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. Stenographer
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4, 8 Dodds
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Anne Vanderlinden

. Rond Engineer
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. _ Assistant Road Engineer

Assistant Engineor
Asslstant Engineoer
Stenographer
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J. A Paulsen
1., H, Doughty ..
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W. A, Reeves .
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R. 1. Fresh

_Chief Drafteman
Designer

. Draftsman
Draftsman
Draftsman

Hans Hansen
4. 8. Nichols
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. Draftsmun

STRICT ENGINEERS,
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L M, Martin,

W, F. Beard,
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Chapter 11 Recommended Legislation

The foundation of the lowa road lnws is good, and on this foun-
dation is being built g awdmimisteative system adeguate . the
weeds of the state. During the preceding sessions of the General
Assambly, all the prineipal road laws have been eompletely revised,
anid no general or radical ehanges are now neeessary,  Business eof-
ficieney, and the elimmation of the so-ealled “red tape™ can he se-
eured by a carciul study of the requirements of the statutes and
worretive legislntion,

Two kinds of legislation are needed. The first consists of 4 num-
bor of simplifying acts whieh will eliminate friction and prodoee
wore direct results,  The end will be gained in part by repealing
sets or parts of acts which have long outlived their nsefulness aml
in part by simplifying others. We now have a number of old
statutes which seriously contliet with later aets, but which have not
teen expressly repealed, and thus are ineluded in the most recont
eode supplements,  Sueh eonflicting statotes lead to muoch uneer-
twinty on the part of rond officers and to needless reports, notices
anl nuneressary expense,

The state of New York, when confronted by s situation of this
kind, repealed by direct action, worn out statotes, and simplified
living statutes into a single easily understandable set of road laws

The seeand kind of legislation is of the eonstruetive type. There
is serious nesd for the state to foresee the ehanges that are taking
place in highway sdministration, construetion, miwntenanee, and
teaffie, and 1o meet or regulate these changes by logislative enact-
ment, Regulatory measures will injure no property or other rights
il inaugurated in anticipation of the aequirement of these rights.
Mator tenek teaflie, fop instunce, is just developing in this state,
but it has already become s serious problem in the eastern states.
IE will eause the state of Towa much less embarrassment to pro-
vide regulatory measures for this trafie now than sfter it becomes
well estallished,
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The recommendations for legislation submitted by the Commis.
sion, have been divided into two parts; the measures requiring eor-
rective or simplifying acts and those requiring construetive aets,

SIMPLIFYING LEGISLATION RECOMMENDED.
Section 1527-F, 1913 Supplement.
PFermanent Road Improvement Districts—How Formed,

This act shonld be repealed.  There is a serious question whether
it has ever been legally operative, on aecount of a eonflicting statute.
However that may be, only one mile of road has been built under
this act. The Commission does not consider that its provisions are
equitable or that a satisfactory district plan conld be written on
this foundation, and recommends, therefore, its repeal.
section 1656-A, 1913 Supplement.

Weeds—Destruction of,

Under the present weed law, county boards of supervisors do
net have anthority to enforee an order for the destruetion of weeds
on the county road system. Such anthority rests only with the
iownship trustees. The Commission recommends that the weed law
e re-written, and that the board of supervisors be given the same
anthority with reference to destroying weeds on the eounty roads
as the trustees have with referenee to the township roads.

Section 1570-bl, 1918 Supplement.
Road Dragging Districts,

This act occupies three pages in the 1913 code supplement, but
its provisions have heen supplanted by moré recent acts, It re-
quires the appointment of a *‘township drag superintendent,” fixes
his compensation, and fixes a method of notification and return
cards, none of which are applicable to the present method of ad-
ministration.

The definite repeal of this act, Sections 1570-b1-b2-b3, will elarify
the requirements of the law relative to road dragging and will def-
initely do away with the appointment of a township drag superip-
tendent.

Obsolete Township Road Laws.
Originally, the township was the administrative unit npon whieh

devolved all the power and responsibility with reference to road

building and repair. Many laws were passed. Some to give pub-

lieity to the acts and expenditures of the township at a time when

RECOMMENDED LEGISLATION 17

no newspaper medinm was available; some to preseribe in detail,
methods of working out or collecting road poll tax. There are now
a number of these laws which remain to confuse the trustees and
township clerks. Reports and processes are still legally demanded
which serve no purpose and which involve the useless expenditure
of both time and money.

In addition te these laws which should be repealed, many of the
other township road laws ean be greatly simplified to cut down ex-
pense and to produce more direet results.

Section 578—Code,

This section requires the township elerk to post up on general
eleetion day. near the polls, an itemized report of all receipts and
expenditures during the preeeding year, which report shall be ecer-
tified to by the township trustees. This seetion should be repealed,
as the trustees are required to report in full to the board of super-
visors in January of each vear, all receipts and expenditures for
the year.

Road Poll Tax.

The law requires that on or hefore the fifteenth day of April of
ench year, the township elerk is required to eertify to the township
superintendent a list of persons within the township who are re-
qnired to pay a road poll tax. The township superintendent is then
required to give persons subjeet to the poll tax, at least three days’
notiee of the time and place where such person is to appear for work
on the road. If such person fails to report for work, he is required
o pay a forfeiture of $3.00 per day for each day’s delinquency, or
$6,00 for the two days. The superintendent is supposed to eollect
sieh forfeiture  In making saeh eolleetion, he must necessarily
keep a record of all persons who have worked poll taxes, all per-
sons whom he has notified to work and who have failed to do so.
and all persons who have paid such forfeiture for failure 1o work
out road poll tax.

If a person fails to work out his road poll tax when direeted,
the superintendent is expeeted to start action in his own name, for
the eollection of such forfeiture. Here the laws appear to confliet.
Section 1559 of the code provides that when the road supervisor
Mmuﬂnwmhhﬂmhmmm polllu,th
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amount to be recovered shall be a forfeiture of three dollars pey
duy, ar six dollars for the twa daye

After enlleting funds for poll tax Torfeitores, the superintendont
is requrred o dishirse such fumids for road work, and must neces.
wirily make s report of such disbursement. At the end of the
year, b is rogquired to eertify to the township elerk a list of all
persons subject to pay forfeitures for failure to work out their magd
poll tax and the amount of forTeitures to Twe |mi-l by each. The
township elerk in then required to vertify this list of forfeitures (o
the county anditor, and the eounty suditor in turn certifies the
same to the county treasurer, who colleets them in the same man.
ner us other flaxes.

Mast of thig bookkeeping and these reports ean be eliminated hy
doing away with road poll tax, or by making the road poll tax a
cash payment,

There is complaint concerning the reports which the township
officers wre required to make.  The Commission has spent eonsul-
erable timo in an offort to determine neenrately all the legal re-
quirenents for sueh reports. and is well sonvineed that the town.
ship officers are entitled to relief.

Tt should also be noted that there is no fixed cash value of the
rond poll tax. There are eammunities in which this tax has merit
For instance, in some townships there sre mining eamps, and the
roud poll tax is the only conteibntion made toward the expense of
waintaining the ronds, that is made by perhaps a majority of the
residonts of the township. The farmer who works a day with his
team i charged o higher road poll tax than the man who pays per-
haps two dollars in eash,

The Commission recommends that the road poll tax, therefore,
be abolishiod or made a definite cash tax.  If this is dene, fully 50
per vent af the work and bookkeeping on the reports will be elim-
inatedd for the township oficials, in addition to ending the loss of
time and expense of enllocting a tax that has, in its present form.
anflived its uselolness,

The Commission has prepared eleven blanks for the keeping of
township records of expenditures and for making annnal reports.
If this recommendation is adopted, three of these blanks, Nos. 171,
172 and 178, wonld be eliminated entirely, and three others, Nos,
Ebea, 169 and 170, would be greatly simplified.  Also Sections
1552, 1566 and 1559 of the eode, and Sections 1530, 1551 and 1554
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supplement o the Code, 1005, ean be repealil. Section 1540-a,
Sapplement 1o the Code, 1913, can Le repealed in so far as it re
fyrs to poll thx,

Township Road evenoes,

Under the present laws the township road revennes are divided
it three fonds, ing to a possible levy of ten mills; the
wwhiship drageing fund of one mill, the township road fund of
fonr mills, and the township drainage fund of five mills,  (Section
1528 anil Seetion 1570-h2, Supplement to the Code, 1913.)

The township bookkeeping and reports wonld be greatly simpli-
fid by eombining all these levies into one.  The trustee should be
suthorized to pay for road drageing, construction, repairs and
druinage out of this one fund. The township elerk would then ae-
pout for one Mand instead of three,

The Cowmission recommends that this fund be limited to not
ssore than seven mills instead of tén mills as now authorized. In
jevel townships, extensive drainage is required, but the road work
w comparatively light. In hilly townships, the road work is more
sxtensive but less drainage is required.  The Commission is of the
opinion that if the trustees are antherized to utilize their funds for
dragging, road work and drainage, as their needs require, & single
fund of not more than seven mills will he Tully as adequate as the
ton mills now anthorized.

hip Rond Superintend

Seetion 1527513, Supplemental Supplement, 1915, requires the
township trustees 1o appoint one or more road saperintendents, not
exeeeding four. This superintendent has charge of all dragging,
muintenanco and repair work on the township road system. All
bills for such work must be eertified to by a road superintendent
hefore payment can be made,

This requirement has eaused eonsiderable friction and difficulty
for the townships. Many townships have had diffienlty in
weuring a satisfactory road superintendent, yet it is illegal for
them to do any dragging, maintenanee or repair work without hav-
ing suel an offieer.  In many townships, some of the trustees are
practieal road men. Some of them have wanted to take aetive
sharge of the road wark, but it is now illegal for them to do so.

It should be considered here that the services of the county en-
gineer are available to the township trustees, and that the eounty
boards of supervisors are suthorized to contract with the trustees
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to do the heavier roml work and to use the eounty machinery for
this prarpose The practioe of nging oreanized county erews with
their equipment of maehinery for doing the township rowd work of
an extensive eharaiter, s found favor among the trustecs,  This

o will without question, develop rapidly in the future. Thaos

uperintendent of roads in the townships has been prae.

sieally met from this souree, amd the Commission recommends that

t of a township rond superintendent be made op

the appointm

itted to take personal charge
., If
. Supplement

tiopal, and that the trustees bo per

nee nd repair work if they so wi

tite

ol the dragging, mi

this is done, it will be necessary o revise Section 46

to thee Code, 13, aml Seetton 1527515, Supplement to the Code,

1913, which prohibit the trustees from furnishing labor to the town.

ship

Section 1527 nial Supplement, 1015,

Advertising for Iids,

-%11, Supplem

This seetion provides that the standard specifications for hridges,

sulverts and railrond subways snd overhead erossings shall be fur-
nished by the Commission, wml nlso requires the approval of the
Commission, on all planss for permanent romd work., It <hould be
mnde clear that the approval includes not only the specitieations for
carth road work, but also for the forms of surfacing which the
counties may desire to use and a provision made Tor standard specy
feations for grade railroad crossings,

That part of the section referring to the work which must be ad-
vertised las been the souree of considerable misnnderstanding and
i It is apparent that if the eost of
any one bridge or eulvert is estimated in exeess of £1,000, such work

annoyance to o

must be advertised. The requirements are not so elear if a county

vontemplates construeting a number of eulverts or miles of road,

00000, but the total estimated ecost

el estimated at less than

wmounting to several thovsand dollars,

It is destrable to elarify the low so that the board ean constrnet

e for bids,
but the law should state spocifieally whether the limit imposed re-
fers to the estimated eost of one structure or to the total estimated
eost of a number of structures,  This section can be elarified and
simplified without material changes in the wording of the section
Fmergency Hoad Work,

In order to avai

the smaller enlverts and cheaper roads without advert

delays i
cases, such as floods, washouts

ddent to advertising in emergency
r the destrnetion of bridges or roads
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from sudden or unforseen canses, where it is to the best interests of
the eounty to get the beidges or ronds reconstrocted as quickly g

ible, Lho t0 ission requires that legal authority be confarped
wpon it to certify to such work as emergency work. Such eertifi-
eate would authorize the board of supervisors to procecd with the
recanstruction work immediately without waiting to reecive hids
Under the general anthaority given the Commission, this method has
bewn followed in some cases, through the distriet engineers, and the
resiilts have been uniformly satisfactory.

County Boad Fomls,

The pounty read funds consist of the county rond eash fund and
the connty motor vehiele fund, The county road eash fond must
b wwedd for road work proper, but the motor vehiele fund may be
ased for boilding permanent eulverts.  In 1915, approximately
ET00,000.00 from the road funds were used for bridge and culvert
tilding,  The bridge work is progressing rapidly at the expense
of the rond Pands, The (0 insion ree Is that the proeeeds
from motor vehicle licenses be restrieted to permanent road grad-
ing and surfocing.  Specifiec authority should be given for the use
of this fund 1o meet the Federal Aid apportionments 1o the coun.
Lirs,

Sectlon 158748, Supplemontal Supplement.
Temporary Culverts,

Under this provision of the law, temporary eulveris cost the town-
ship nothing, und the township trustees in many instances roguest
the board of supervisars to furnish them with an unreasonable
number of sueh temporary eulverts.

An instanes may be eited in Boone County, where a township
revquestod the hoard to furnish sixty-nine temporary enlverts. The
eotinty was able to furnish only twelve, This gave the trostees
an exeuse for complaint. It is fair to assume that the average
tost of snch eulverts would have been not less than $22.00 each.
At this rate, the sixty-nine culverts requested would cost 1,518,
Also, it I8 ressonable to assume, & cost to the township of abont
#5.00 each for installing such temporary colverts. At this rate,
the cost for installing these enlverts would have been $345.00.
Accordingly, a foir ektimate of the cost of the sixty-nine culverts
installed would be &1,862.00, This is equal to almost the entire
road revenue of this township for one year, including both the
road and drag funds.

RECOMMENDED LEGISLATION n

The Commission is of the opinion that such a condition would be
relieved by requiring that the board of supervisors must furnish
temporary culverts on requisition of the township trustees, hat
that 50 per cent of the cost of eulverts most be paid by the town.
ships. Such a requiremnent will retain to the publie the saving
due to purchasing in large quantities and will also et a5 o cheek
upon the townships in making unressonable or unnesesssry re-
quests for temporary culverts,

The importance of economy in huying and installing tem porary
culverts can be easily understood from the faet that during 1915,
some 27,000 such enlverts were installed.

CONSTRUCTIVE LEGISLATION RECOMMENDED.
Town and City Participation in Road Lmp

It is the coutention of many of farm owners that eity and town
truffie is making necessary extensive road improvements, and that
city and town properiy is not taxed for such improvements in
proportion to farm property. An analysis of the tax levies in part
substantiates this contention. The eities and towns pay all the
cost of road and street improvements within their eorporate lim.
its, either in the form of taxes or special assessments against the
property benefited. Farm property pays none of the costs of sueh
improvements,

The equitable division of the eost of rural vond improvement
‘between the nation, the state, the eounty, the eity or town, and
the benefited property itself, is the most involved problem which
saxtensive road improvement policies has produeed. This division
undoubtedly should be made in proportion to the henefits reeeived,
but the measure of these benefits is difficnlt to determine. That
the eities and towns do benefit from rureal road improvement was
definitely established by the Supreme Conrt of Wisconsin when
the court upheld the vights of the state to tax oity property to
aid in the improvement of rural roads.

The Commission is of the opinion that the present basis of col.
lection of road taxes in this state does not eorrectly represent the
distribution of the benefits betwern urban and rural property, re-
evived from the expenditures of these taxes.

Rural road taxes authorizel hy lnw are as follows:

Proporty outslide of cltfes and towns, 14 mills.

Property Inslde of citlen and towns less than the first class,
1% mills,

Property In cities of the first class, 1 mill.
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The average levies for eijghty-five counties in 1916 for rural

are:

Property outside of cities and towns, 7.84 mills
Property In cities and towns less than first class, 0.68 mills
Property in cities of the first cluss, 046 mills,

The above levies are for road work only. They do not include

the bridge levy. The bridge levy averaged 4.55 mills. It applies

i all property exeept property in eities of the first elass.
Changed methuds of transportation have so inereased the aver
radding of daily travel of a large pereentage of the population of

+ state, that former boun v lines between urban and rural

on have beeome oblit

popul itd,  The corporation line no
lpnger limits the intersst or cone
Wherever in the United States a system of roads adequate to the
service needs of the community has been developed, the cost has
been shared by all the property even tho
whether urban or rural, This has been true wniformly, but the

ori of the urban population,

remotely  benefited,

unit of administration viaries,

The eommission is of the opinion that the cities and towns of the
state must be provided with some legal method under which they
may become a part of a road improvement district for improving
the roads beyond the corporate limits, The method of forming
such a distriet, the method of paving for the improvement of the
roads, and the method of administration, can and should be fixed
by legislative enactment. The size of the distriet would necessar-
ily be determined i each individual instance.

The Commission recommenids that authority similar to that now
existing under see. 840-h (et seq.) 8. 8. 1915 (in which cities and
2,000 popn in
roads within the eorporation limits) be granted to cities and towns

ion may improve the m

towns having more 1l

to ussist in the improving of roads outside their corporate limits.
It bas been suecessfully demonstrated by the City of Sioux
Uity that in the above Aet, eities and towns above two thousand

population have a practical method for improving the in

market roads within their corporate lines, These are the only urban
tomds in whieh the farming population is greatly econcerned, or
fited, The pave-
ment of residence strects adds little to the general improvement of
a gystem of serviee highways in any com Muany towns of
the state have paved streets, while at the same time, between the

by the

improvement of which they are greatly be
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e are stretehes of main high

[raverents amd the corporati

worse eotdition than the county

wavs which zenerally are W m

Je wl itself 1 .
romids bevomd, The shstriel plin has demonstrated itsell to be a

hod for relieving sueli conditions and shonld he
et b 0 L L

pract ;
I 1 for use within or » ithout corporations
legulized fo
The Federsl Ald Act y
I oo b towns having a population of less than twenty-five hun.
through towns ing 3 . ;
II lkmi in the outlving districts of the larger towns. Legal

e towns amid eities to take advantage of

arovides for the coustruction of roads

antharity shonld be g

this set

This photograph provides s typial view

L This bappeos 1o be a townihip

ches on © ty road system
e condition by

v i ta attempt to plece b s road in services

girdanaf g iPs.u!- it should be provided snd the roadway

ter mie the ditches

1y Graded and Droined Earth Rosd
draimed earth 1

ol gravel wr ¥

crewnrd e as to drain the sar
The Commission also recommends that it be made clear in the
wording of the present law, that substantially built gravel m.sda
will mest the requirements of the above mentioned acl. (Section
S40-H S. 8. 1015.)
Road Malutenance.
The demand in lows is for serviceable roads in all parts of ﬂ!e
state, rather than for a limited mileage of high cost roads. This

=it

RECOMMENDED LEGISLATION =

demand can be satisfied within a reasonable expenditure of money

only by eonstant aond systematic ma

snaney of the carth o

form of low cost reads. Na equal expenditure of road funds for
ather work will give hinlf the serviee to the pubilic that will the
muney spent for adegnate maintenanee

The Commission ix of the opinion that the only way in which

adequate  maintenn can  be

soeredd is through the patrol

system.  The cost of sueh a system should be about $100 per mile

per year. During 1915 the maintenanee on the eounty ro

8Ost

£74 per mile and yet the roads were not satisfae

wrily mantained

Under the patrol system the responsibility for the eondition of
of 1 1 be definitely fixed. Under the present system
the responsibility eanuot be so fixed. The pres

sy IIIII'

t system of main
tenanee breaks down when mainot

e¢ s most 1

The Commission recommends a law establishing the patrol sys
tem of maintenance for county roads, Such a system wounld in-
erease the cost of maintenance possibly 25 per cent, but it would
insure the upke of the roads. This system need not inerense
the present road expenditures, for the eonnty fuinds are now ample
to cover the cost of patrol maint

nee. Under such a system only
ean we hope to secure the serviee from onr roads that we are now
demanding,

The Commission Feels that it eannot, in jostice to its responsibil-
ities, too strongly urge adequate munintenance legislation. Miany of
the eastern states have fonnd that they are facing reconstruetion
of the expensive first cost ronds heenuse of the lack of systematie
maintenance,  lown may profit by their example and eonserve
the investment already made in all built earth or gravel roads by
providing an adequate maintenanes systom.

lowa may well profit to a still greater extent from the estahlish-
ed fact that a ~omparatively low cost road, adequately maintained,
will render a longer satisfactory serviee to the public than & com
paratively high eost road without maintenance

Road maintenance of the right eharseter is living, vital. The
laxpayer who o
funds of the state is entitled to reecive the sreatost servies from
the roads that they are eapable of rendering.

Systematie, continuous ma

t year contributes his proportion to the road

tenanee is the only method onoder
which this serviee may be obtamed from onr great mileage of
carth roads. It is the only method that will keep gravel surfaced
roads from rapid deterioration. Towa roads are entitled to receive
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ruther than a perwdi ~aval As hay

1 podnt ot wt of such care of the county road systems
will not e sreatt 1y inereased over present expenditures ang the

resulis will v than justify the expenditur

gh progress o

The Commission is convinesd that even tho

ol now dpparent may bt made in surfecing the roads of th

Town must still be eontent for an indefinite period
ardlinary earth romd for the er perventage of its o
traffic. The only type of surface whiel is at all practical »

s 15 gravel. To both of these roads

time for any extended mile

watemalio waintenanee is essential
Muotor TrafMie Regulations.

T the 1915 report, the Commission ealled attention to the nees
m set of regulations governing motor vehicle traf

sity for a
fie within the state

With the incrensing registeation of automobiles sand motor trneks
a uniform regulation of the use of these vehieles on the public high

wivs is urgent. Even more urgent is the need of regulations gov
srning the use of motor trueks, This traffic has not yet beeotme
as mente o problem to road officials in the Mississippi Valley Statis

Massachnsetis

as it s in the enstorn s'ates. New York, New Jorse)
amd Marvland have found it neecessary to adopt regulations for
the use of motor teneks.  Tn these states thers is a large mileage of
vonds surfaced with macadam, eonerete and brick, which iustires
n roadway for such traffic during every season of the year. In
'-f &vehy

stiech a state as Town, where there is anly a limited mile
gravel surfaced roads, it is not foreseen that the use of motor

trucks on a large seale is imminent.  Still, though sueh trueks mas

e limitad in nombers, the nze of such trocks on gravel or well
built earth roads during wet periods, will result in a rapid destrue
tiom of the roadbed ax well as the romd sarface. Tt has already
Tie der
ing distanee of a market, enn place their produees on the market in

istrated in this state that farmers living within haul

less time, with more sonvenienee to themselves, and at no greater

vost than by shipment over the railroads  The developm
traffie of this kind ean

of the prodoets of the average emmunity is conside

when the total amonnt

1

Tt has been shown in the east that as fast as improved road sur

readily fore

faces are huilt. motor trucks are developed of inercased eapacity
snd weight The size of some of the trucks has antomatically

RECOMMENDED LEGISLATION
ol the servieeabi F
nstance, a 16-foor surf % {
trif e, but ther i s
v oof this width dway to a single track
The weight per ineh of tire, the length and width of
trucks and the use of teailers have nomnde a subject of lewisl
i tmient i voarous states
o A MOV to stundardize wmotor trusl

malations between the diferent states. and the Commission is in
[Jn\

with this move

nt, although it is believed that the

which exists in road development between the different

dams s A4t es

t washing. Th

same scheme can he cheaply
plnk or logs to form the dams

bovwa roads by u

sutes should be taken into considerati

1 in devoloping sueh a uni
form set of standards. The road surfaces which are being built ju
the eastern states will carry heavier wheel loads than will the sarth

sand, elay, or gravel rands of this state,

The Commission is of the opinion that the fotal maxi
the maximum speed, and the e
be limited by legiclative enas

am loaul,
A per ineh width of tire, should
*til.  Reasonable limitations of
these factors are, total load, eight tons; load per inch width of tire,
10 pounds, and maximom spead limit 12 miles per hour,
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ale
AR

will receive Prom them

Not oply should these requirs ments be made, it & tax s
f trueks that will in a n

I Tixed on the operation of ma

O peTsit for the wear »

The use of lngs on (R g or was tractors shonld be

meehines from damaging  road

verrulated so as to preves

surfaces any mare than U lesitimnte nse of such machines war.

pow have logs wh el loo

disturh the |

rant. Such tract
ravel or earth road an ineh or more

n depth. The

surface of n &

voud is thos damaged far more than the use of sueh machines will

ve should not be permitted an roads

warrant, Tractors with
with gravel or ather pnprove | surfaces. With the inereasing male

lutory measure has becoms

nee of ronds of this cf wracler, 4 regn

essential

Chapter 111 Federal Aid for Rural Highways

The Congress of the Fuited States, throngh an Aet, (Publie No.
Gdth Congress) approved July 11th, 1916, has appropriated
stoles in the im

the sum of 75 000,000 for assisting the seve
provement of their rural post ronds, 'This sum is distributed over
n period of five years, beginning July 1st, 1916, The total appro-
priation is divided among the states on the triple basis of area

population and miles of post roads.  Each of these faetors is
eqqunl weight, so that ouethird of the apportionment will he hased

| state bears 1o the area of all the

on the ratio that the area ob ¢
stutes. one-third on the ratio that the population of vueh state hears
Mation, and one-third on the ratio that the numlber

il delivery and star rontes Lears to the total mile

for the total

of miles of T

of sneh routes
The plan proposed IS progressave in that the first apportionment

of &5.000 000, available durng the fiseal wvear 1916-1917 will he
by &5.000,000, until for the year ending June

inereased vach year
aoth, 1921, the sum of §
it possible to develop an officient administration of the fund by

O00.000 will he available, thus makig

beginning with small amounts for ench of the states, The dis

Center Grove Rai

tracks, a short dista

tribution of the apportionment for each state within the state, will [

be through the state highway depariments, and under this plan, the

—e

-
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wtnblisyment and maintenanec of o stale highway department i

The states which aceept Fasderal Aul must agree to keep 1o repair

A with these Tumds, and provision is mad

That

v poduds eonistrus

eeeive the Federal Aid fumds, mn

tinue to maintxin the roads in gond condition Under the pro

vision of the present measure fowin would reeeive during the five

e pro rata amonnting to about MDA

vear period an esting .
I'lie appropriation for the Tiseal year 1O16-1017 is #146,175.60

That this subjeet may be better anderstood, the Commniission b
iew of the

i this diseussion, & brief re

lieves it proper to inelid
vernment in road building in the past

eril
curly history of Federal Aid in road huilding

Federal Aid was first made possihle by an act of Congress passed
April 30th, 1802, which admitted Ol as a state and provided that
= withis

wetivities of the |

five per eent of the net proeseds of the public lands lyi
the state, sold by Conegress, should be applied to laying out and
g public romds which should lend from navigable waters
ng into the Atlantie, westward to the Ohio river

T
cmpt,

The Aet of April 10th, 1816, providing for the admission of In-
dinnn, the act of April 18th, 1815, providing for the admission of
Ilinois, and the aet of Mareh Gth, 1820, {or the admission of Mis
. eneh provided for the extension of the Ohio plan of road

]
Ll

On Deeember 190, 1805, a commitiee of Congress recnnnmended
that the funds derived from the sale of these lands be expended
in constrocting a road from Cumberinnd, Maryland, to a point on
the Ohio river opposite the City of Steubenville, Obio.  Following
this report, an sct was approved by President Jefferson on Mareh

20th, 1806, providing for the construetion of a road, which soon
became known ex the Camberland or National Highway, The first
approprintion of 000000 wax followed by thirty-three other
19,00 On Aprl 21, 1805,
n of the road from

appropristions aggrezating £6,524
Congress passedd an act anthorizing the exter
a point near Cineinnati, by way of Vincennes, to the Mississippt
river near St Lowis. As a maiter of fact, this road wis not ex-
tended beyond Vandalis, Tinois, on aceonnt of the rapid growth
in the constroction of railronds at about this time,

The first stage conch hearing the United States mail from Cum-
barland 10 Wheeling, was driven over this road on August 1, 1818
From Cumberland to Columbus, Ohio, the rond was surfaeed, but
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i ilive T T

otie of the Irav roads | teingh wiieh

it sst=.  The appropriations wers expe imder expert super
sixiont with the result that modern surfaces as now being placed
ever the foundations built so long ago, and the stone hrmdeges huilt

sl that tume are still an an excellent state of preservation, aml are

splendid examples of finest eloss of highway constraetion
Ot of the most extensive single picees of highway eonstruction
pudertaken in 1914, was the building of twenty-six miles of ooy

prete surfacing over the ol Nationnl Highway out of Colambus

General View ol Center Grove Crosming Progect— This phatograph shows the
Bl and the steel viaduct which carries the Hawkeye MHighway over the
Cenmtral railrmad sz the Center Grove « ing wedt ol Dubiogue The white
hermbe aborwn i the n the valley b

ive of the high

which has heen con
mately 31 in beight
= ratien

The r

I and will maintain the estth approsches
tikio, esstward. The combinat:on of ol amid new highway ean
irietion over whieli the traveler motors with delight and satisfac
v, is typieal of the evele throngh which transportation has passed
n the Inited States. From the stage coneh days of 1818 ta thoss
of the wodern motor ear, complete the remarkshle evele of travs
[Mrtation stiwes in this conntry
Federul Ald from 1838 w 1913,

No further aid in highway lnilding wis extended by the Federal
Government after 1535 until 1894, when the Offise of Road Inguiry
3
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was estublished with an iwitial appropriation of $10,000.00 per
vear. The Office of Public Roads since that time, has developed
-mh. a laree organization nmder the Department of Agriculture,
ent has been advisory in character and

The work of this Depar
mneh valuable information has been gathered and distributed on
roud building, irrigati
petent highway engineers hive been sent into every state to assist

i, drainage, and farm architecture,  Com-

in working cat general and speeific road prohlems.

Federal Appropriation for Post Road Construction.

In 1913, a specinl appropriation was ineluded in the bodget of
the Post Offiee Department, amounting to $500,000 for the im-

Site of the Center Grove Visduet—This photagraph shows the site of the huge stecd
vinduet which carries the Hawkeye Highway and the Dubuque FPost road over the
Illigois Central railroad hridge snd Cat Fish Creek. elephone pale in the
exmter ol the photograph the earth &I, which bas been built, is nearly as high as
the pole. The grade on the ol ald up the kill in the distance was H%. This bas
been reduced by relocation and grading to &%

provement of post roads under the joint administration of the
Seeretary of Agriculture and Postmaster General. This appro-
priation was distributed under the condition that the states or
lovalities receiving any portion of the Federal funds should expend
Aouble the amount obtuined from this fund, making in all about
%1 500,000 available. With this fund as a noeleus, there has been
Imilt under the supervision of the Offiee of Public Roads, 465
miles of first-class roads in seventeen different projects. The fol-
lowing states and eonnties have participated in the fund which was
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ap ropriated:  Alabama, Lauderdale County; lowa, Boone and
Counties and D e county; Kentucky. Bath and Mont
sery Counties; Maine, Cuwberland County: Maryland, Mont
gomery Connty; Mississippi, LeFlore County ; North Carolina, Me-
Dowell County and Farsythe, Davie and lredell Counties, two pro-
jects; Ohio, Lie and Muskegum Connties: Oregon, Jackson
County; South Carolina, Aiken County; Tennessee, Montgomery
County and Loudon County, two project

Texas, Bexar, Guada
ape, Hays, Comal and Travis Counties; Vieginia, Fairfax County
and Spottsylvanin ;: Hanover and Caroline Counties,

Federal Ald in Towa.

In 1913, Boone and Story Counties made application ror $10,000
from this fand, and agreed to appropriate £20,000, making a total
available of #30000 for the building of a fifty mile streteh of
model earth rond through the two connties, This project was com-
pleted early in 1914, and the entire length is now a port
Linealn Highway, 1t has been hronght to a permanent grade, well
drained, and all ealverts and bridges have been built permanently.

The same year, Dubugue Connty also applied for a portion of
the Federal approprintion. The necessary funds did not become
available until 1914, after a number of other states had failed
to take up their prorated shares of the original appropriation.
After an inspeetion of the road proposed to be improved in Du-
buque County, an appropriation of $30,000 was made from the
Federal fund, contingent upon the appropriation of double the
amount hy Dubngue Connty for the improvement of the rond, ex-
clusive of the hridges and culverts reguired.

Plans and specifications were carefully worked out ror mouer
gravel road eonstruction, with permanent bridges and enlveris and
for the elimination of grade erossings. The length of the road is
nineteen miles, extending from Dubugue to Dyersville. A portion
is through as rough topography as there ix in the State of Jowa,
When the final plans were made for the completion of the road, it
was found that the total project would cost at least $160,000. Every
available sonree was canvassed to secure the additional amount
needed to complete the entire road in accordance with the plans,
Through the efforts of the Dubugue County Board of Supervisors,
and the Dubngue Industrial Corporation, the money is now all
provided and the eompletion of the entire road assured. The total
amount will come from the following sourees: Federal appropris-
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Tion, £

1,000.00 ; County appropriation for road work, $60,000.00;

County appro m for bridees and grade crossing elimination

£20,000.00 ; Minoix Central Railway for grade erossing elimination
&20.600.00 : Private eitizens of Dubuqgue, £30,000.00. In the bujld-
ng of the Hawkeve Highway through Dubugue County, the Stute
of lowa has its first example of any extensive rond construetion
that in any way adequately expresses in road building, Tows's
wealth and resources, and the possibilities of road construction by
the local communities, when aronsed to activity, \

Federal Ald Administration Under Present Aet,

The present aet, providing Federal Aid for building rural high-
ways, places the administration of the funds under the Seeretary
of Agrieulture,

Under date of September 1st, 1916, the Seeretary issned the
rules and regulntions o the several state highway departments for
earrying into effect the requirements and purposes of the act. In
addition to these rules and regulations, the Commission received g
letter of instroctions dated September First, in which Seeretary of
Agriculture, Mr. D). 1.. Huston sets forth the following requirements
with which the Commission was requested to comply before sub-
mitting the first project :

First: That the roa

satruction under Federal Ald prajects in each state, shall

conform to some definite program

SBecond: That this program le sufficiently broad to cover the five year lie ol the
Federal Aid Act.

Third: That the plan, usder which the requirements of this act shall be met, he
stated to the Deparim this plan to include the sources and method of making
available the money to et the lahility assumed by the state in applying for the
Federal Aid apportionment

Fourth: That the lacilithes possessed by the state for carrying oul the dufies
devolving upon the state in compection with the expenditure of the Federal Aid
apportionment be stated

Filth: That the met
Pederal Aid Fands are n e set forth,

Sixth: That a map shewing the proposed system of rosds for the construction
ol which Pederal Aid is e be requested, be submitted to the Federal Department,

Seventh: That a statement le made as to the service that the proposed system
will gender,

Application for Federal Aid from Counties,

o) of maintenance of roads in the constroction of whick

Phe aet provides that in states having a regularly organized
state highway department, the assent of the governor of the state
to the terms and eonditions, shall make the apportionment to that
state immediately available. This aceeptance holds until the ad
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journment af the first regular sesgion of the General Assembly fol
owing the passage of the act

of Towa, Mr. George W, Clark
t and acceptanee to the aet, it beeame operative in this state

As soon as the Governor e, gave his

tely, therefore, the Commission began receiving appliea-
the counties for an apportionment of these funds
ies have made definite appropriations and spe

Many
fied the

of the
eoads on which it is desired to expend their apportionment.

Farley Chert Gravel Piv-The it from whiel the surfacing material for the
Dubaque-Dyersville post road is being sevured, is located 1% miles north of Fa A
The gravel is shout X in depth and in the plot purchased by the county there is
patimated to be eoough material to build another X0 mile road like the post road
The gravel comsists of angulir fragment coocretionsry limestone, ranging in size
froim W™ up. 1t comtmine 239 of clay binder. In the coustruction of the road
necessary to add sand or gravel 1o the sorface to take ap the ewmcens clay binder.

In view of the fact that so many of the eounties have moved in
sundry projects involving the expenditure of the Federal Aid
funds, the Commission has had under consideration tentatively,
with the Federal anthorities, the matter of the apportionment of
these funds, and to prevent undue advantage aceruing to any
sounty by reason of early action, has adhered to date, to the method
of apportionment adopted in the act itself, and applied same tenta-
tively to the counties that have already submitted projects in-
volving Federal Aid.

Legghslation Required.

No extensive legislation is required to provide for the carrying
iuto effect to the Federal Aid sct in this State. The organization
is now snch that the reqnirements of the act may be met by the

Highway Commission and the eonnty dministrations as now eon-
rtitutad.
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3

bave been bLui

Thin wview shows & Fx3 cunerete o

Conerete Box Colvert—8 coovrete box culveris
B0 miles

A s bty
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The Commission is of the opinion that only one st is required
o continue the |9

eral apportionment in this State, namely : the

gegent of the Gen
the Federal

of the obli

mbly te the terms and conditions of

Iy eonstitutes the moral acceptanes
in the net, for and on behalf of the
« number of enabling or legalizing acts

NS Feposing

state, There are, howeve

that should be provided in order to give the several state and eonnty
officials, specifie authority, and to set forth their duties i the
administration of the Federal Aid funds, These are summarized
na Tolloy

The Highway Commission shonld be authorized to perform all
acts required by the Seeretary of Agriculture in submitting and
administering Federal Aid projeets.

The board of supervisors should be anthorized to make appliea-
tion to the Highway Commission for apportionments from the
Hederal funds and to appropriste from the county road cash
funds, the amonuts necessary to meet the Federal apportioniment,

The county boards of supervisors should be authorized to enter
inte cont with the Highway Commission providing for the
o off the roads built with the Federal voad funds,

The state treasurer and the county treasurers shonld be suthor.
wed and direeted 1o reeeive the Federal funds from the United
States Treasury and to pay out same only for the purposes of, and
in the manner provided in the Federal Aid Act.

Cities and towns should be authorized to eo-operate in Federal
Aild projects and to levy taxes and anticipate their revenues to
meet the Federal Aid apportionment.

migintenan

Chapter IV Bridge Patents and Patent Litigation

In 1813, the General Assembhbly, on the recommendation of the
Highway Commission, passed an act empowering the Governor of
the State to direet the Attorney General to appear for any eounty,
city, town, or other municipality, or any officer thereof or con-
tractor therewith, whenever any of these beeame a party to an
eation eharging infringement of any any patent involving any pro-
cess or materinl entering into highway, bridge, or culvert constroe-
tion. The Highway (ommission urged this setion because of the
methods that were being used by patent owners and eontragtors
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vorking nnder these patents, o secure conteacts or to eliminags
vompetition by threats of pateot litigation So hold did these gwy.
ers and the attorneys representing them become, that threatening
s, Ihl‘v&lﬁni-n'
rat the eounty

lotters, copies of consent decrees and printed wirn

e in the state ame

litigation were fresly circuls
supervisors, and engineers employed by the counties 16 prepare
liridge plans,

These patent owners, evidently foresecing that highway improve
of the most extensive undep
eivil divisions thereof wonly
th stry a tax
umler the guise of patent royalty that. vear by year, would pre

ment would in the future heeome
takings in which the state amd 1

participate attempted to fix upe leveloping in
duee inervasingly greater returns

The patents pertaining to the use of reimforsed conerete foe
bridges and enlvert construction are the most numerous of any of
the patents affecting bighway construetion, A determined effort
was maide to secure & monapoly on reinforeed conerete constrietion
through the use of a series of patents granted by the United States
Patent Offiee.  This seemed to be in o fair way townrd aceomplish.
ment when abruptly halted in this state by the passage of the above
aect,

Shortly after this wet beeame effective, Governor Clarke di-
rected the Department of Justive to appear for the defendant in
one of the patent eases then pending.

Mr. Henry K. Sampson, Special Counsel, was placed in charge
of the patent litigation in which the Department of Justiee ap
peared, and the Highway Commission was requested to eo-operate
with this Department in preparing technieal material and models
and in gnthering information in the feld relative to the varioos
forms and processes of construction which have been used in build:
mg bridges and enlverts Sperial patent attorneys have heen em-
ployed by the state for the preparation of evidenee aml arguments
for sulunission to the enurts,

During the three yoars that this law has been operative, the state,
throngh the Department of Justice and the Highway Commission,
has prepared or assisted in preparing arguments and evideose for
the difense in four patent eases in this state, The evidence pn‘
oredd in these cases has been made available for the use of the de-
fense in similar suits in Kansas, Nebraska, and Wiseonsin, Thes
states have likewise co-operated in making available to Towa the

BRIDGE PATENTS AND LITIGATION i1

gathered by them, which i Prertinent to

lown vases

Through this arrangement wmuch materinl bas |

|ogathered, the
value of which van searvely be reckoned o the publie, when it is

constdersl thit

ts material will form the basis of an unte

defenise in practically

mtivn whirh has been

s an remforesid eonerele hirnid e
snid eulvert nst rueton

Patent St Model This g dagraph showe o model used for ilostrating the Van
Emperger met | reinlistving in ige comstruction. The mndel was
prepared dor uer in the suit wl Polk County

Patent Cases Peniling or Settled.

Biridys patent cases which have g
follnws

* o courts in this state are as

B wu. Walsli ¢
- ing wall yei

Fdwin Thacher v, Polk Comniy; Edwis Thacher wa City ol Des Maines. Suais
ber mlrisgrment on patent of arch trinforcement

matructim Cemnpany, Davenport  Suit inr infringement ol patent
ment

Lates va. Marsh Engineering Company. Infrmgement on patemty of sarious details
W heidge comstractom

OF the nbuve cases, the first, Boone vs, Walsh Construction Com-
pany, was dismissed on wotion of the plaintiff wheo the case eame
befure the vourt in April, 1916. The defense was fully prepared
fod ready for trial in this case, but the plaintiff, rather than face
trial, moved for dismissal of the ease.

"
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The sevomid ense, Thaeher v Pollke County, was tricd befors P
eral Judge Wade in June, 1916, Under date of Septianbor 1780, thy
contt, i sweeping devision, devided s ease in favor of the ge
fendant.  Following this decision, on Octobor 10th, the sitme oy
dismissed the complainant s petition in the thind case.  The togpy
Lauten vs. Marsh Eunmnecring Uompany, is now rewdy for b
wission to the eourt, !

The effect of the law passed by the state anthorizing the s
to defend patent suits, of the entrance of the state into this Vitigs:
vion, amd of the litigation whieh has already been deeided advens)
to the owners of the varions patents, has been o stop abruptly the
payment of patent rovalties on bridge constraetion in this stage,

Prior to 1005 wany countios were paying rovalties on serthiy
types of hridge construetion, (Mher patent owners, encoursgsl i
this fact, bewnn demunding payment of royalties for cortaln allegs
infringement, until it seemed certain that the state wonld son be
paying an snormous anmual eharge in this way.  Nameroos libie
were sent ot Lo many of the connty hoards demanding payust
of a royalty on specifie struetiures, by the attorneys reprosenting
Thacher at the tme be filed snit neainst Polk County From fiwm
10 ten per cont of the cost of the stroctures was demanded s the
fixed rovalty charge, When it is considered that in 1915 the staly
expended over four million dollies for permanent bhridge constria

Thie iestivns 16 patent pehts wmd pateat wonsplies with relfer
s W iaterinls wtl prewesses wlitel minst b opsadd o highway im
I_wrrl!r""l are s important to every commonwealth i this natlon
thal & FPHCOUIREINGT OF Hasisting in an extensive progrsm of sucl
[mproveinents, that the Comnission believes it inportant to inelade
i this report some of the veeonds pertaining to the validity ol
yarions pateints on peiloreed conerete eansteaetion, whiel hisve
jwen proparsd by M HLEC Sampson from the material gathere |
I I‘l'\“l"‘ri""' the evidenee wnl arenments in the patet coses above
et honed

The following i< quoted Trom Me, Saimpson

The opinton of the courts in recently declded cases, Indicates that
woner of Inter the courts will delinitely set up the ruling rhat the
pseniinl novelty in relnforced concrete is the combination of tenslle
resisting stewl with \he rompressios Selsting concrete in such & tashion
o o cause the materials to work together, This ldea, of course, Is
wulte old,
systems Hall a Century (04,
Prancols Colgnot, as early as 1561, pointed out the advaniages re-
sulting from a cembiuation of metal and conerete, and his son, Edmund
Catgust, published his theory as to the disposition of the two materials.
Tow Manier system of combining steel and concrete dates as far back
s 1867; although he wan preceded by others, yet he wan roally the
first to wmploy relnforeed concrete In a large way, The Henneblgue
tion, of which & songiderably portion was for reinfored conote B gom was promoted in 1879, and a large span relnforedd conerete
construetion, the possibilities of this tax upon the public runs bridge was constructed in Franee ia 1889 under this design, one of the
hundreds of thousands of dollars annually. [ stans belng 164 feet in length. < Other early systems could be men-
tianed, byt it is desmed unnecessary ai this time.  In addition to these
Payment of Royalty Has Coased,

g wrveral wyslemsthicre wore i score or more of modifications of some

The Commission has no knowledge of any patent royalties be :w:t:'.h” gt S i e T B M
ing pid on bridge construetion in this stafe sinee the beginaleg
of the yenr 194, amd has renson to believe that & very [nrge sm
tas Deen saved G the sonntiex by the state’s assuming this patet
litigation.

The Commisston is also of the opinion that the alvaneed
taken by Towa in assuming the defense of this litigation, has
only resulted in a large <aving within the state, hut that this s
ample has encouraged and assisted neighboring states to
in a measure the some poliey, which poliey, if consistently 8
tained, will save to the taxpaying publie, large sums which
wise world be pad out in patent rovalties,

ndl;‘lnmnmmmuwvmm

The Mounier system was introduced into this country by Mr. E. Lee
Heldenreich, now of Kansas City, in the early nineties. Most of the
25 minforeed conerete bridges now being bullt In the United States are the
sutgrowth of this comprehensive system. The Melan system of rein-
loreing by the use of rigld structural Iron framesork wis brought to
this country by Frederick von Emperger, now of Aunstrin; about 1863,
In §685, Mr. von Emperger perfected o system of his own, which was
mbented In 1887, Sinee Mr. von Emperger's return to Austria in 1895,
fhe Melan system has beon ably represented by Mr. William Mueser of
¥ox York. Edwin Thachor, then of Dy it, sectired & palent In 1899
o & modified and simplified form of the Monler system and very like
b miructure shown In Figure 8 of the von Emperger patent No
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G53,464 of 1897, Since 1900, the Melun, the von Emperger, snd fhe
Thacher systums have been exploited throughout the United Sistey W

the (oncrele Sieel

Publication of Progress Made.

All of these systems and thelr modifications and the more importag
structures bullt under them were fully described, accompanied by
photographs and drawings In the various publiest # and patenty of
that day 1!, 8 Leiters patent were frequently laken oul and thy
trade journals and text hooks of this country kept the American sngj.

ol the slope of spprosch 61Ts

neears Informed as to the progress being made by forelgn engineers s
the ase of relnforeed concrete in the construction of bridges

Patents Expired.

It should be said that all of the previously mentloned sysiems can
now be used by the pablic without Hability for royalties, sinee all
patenls protecting them bave expired

The exploitation of these systems naturally increased the use of e
Inforéed concrete In bridge and culvert construction, and opened up &
new fleld of operation for bridge sngineers

Attempt o Monopolize.

There wers a number of bridge designers and bullders who coald
not withstand the temptation to get rich quick when they saw that

BRIDGE PATENTE AND LITIGATION L1

te bridgos were Lo become Lthe genor

* aboutl to enler upon an exler

bullding They saw an

the
patent on every concelvable deviee in connee

on and sought to monopolize

fisld by laking
on with the

deslgning, forming. reinforecing, bullding, finishing, and protecting of

pridges and calverts
The Luten Patents.

Fur the purpose of showing the extent to which this practice has
pewn carried, the patent claims taken out by D. B, Luten will serve to
iNustrate.

The first Luten patent was applied for August 2, 1889, and granted
May 15, 1800, Since that time he has made application for at least
76 different patents, and up to October Gth, 19156, forty-five different
patents on socalled improvements in the method of

jilding  rein

foreed concrete bridges had been allowed. These forty-five patents con
ned & total of 433 specific claims. It s sale (o say that if all or
y considerable number of the 433 claims are valld, It is Impossible
a reinforced concrete bridge which would not infringe one
or some of these claims, given the Interpretation which the patentse
abd his attorueys have attempled to read into these patents In the
mpis which are now pending

Two Maln Defenses,

Numercus defenses may be urged in patent sults, but the principal
ones are

Patent vold for want of {nvention,

Patent vold for want of novelty.

Want of Invention.

Want of Invention is a valld defense. The devies must be the re
sult of lnventive genius. A patentable Inventlon Is a mental result-
the product of original thought. Much that may be thought Invention
does not In fact pass beyond the domain of engineering or mechanical
skill. The simplicity of many of these devices covered by these patents
leads 1o the question of their patentability at all. Patent lawyers and
Imding engineers throughout the country are coming to consider that
wothing but the exercise of ordinary engineering skill Is pot In any
sense the result of inventive genlus. Judge Nixon once contrasted in
ventlon and mechanical skill by saying that “invention Indicates genfus
and the production of a new idea, while mechanical skill Is applied to
att old ldea and suggests how it may be modified and made more
practieal. Maore mechanical skill can never rise to the sphere of in-
Vontion, The latter involves thought and brings into activity o difforent
fneulty. Their domaius are distinet.”

Enginvering Skill Not Invention,

The courts have uniformly held that patents are vold If they do not
smbody (nvention. Also that the mere exercise of meechanlcal skiil is
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il ontion | levi which displays only the special skill of 1y
a kir's and Invalves oaly the exerclse of ordinary facultles ar

supplied by speclal knowledge, and the
ulting from habltual intelligent §
the

patenl laws alm

withoe
Unitied

Biculty of manipula

willve faculty, such as th

tu epcourage and reward

povelty s also a valid defense A patent may

Iy known 1o others In

wan previ

it was
fily that i bad been previously deseribed in
this country or any other forelgn country; ete

this couniry viously used by others: (e) that §y

WaE 1
printed publication |

viousls

Arnc

ately 2450 cubic yards

e experi

it be built upom a

wer conrse gravel

wvel 1

wearing course of 2

ompact the earth

Other Defenses,

Numerans other defonses may be urged, for instances, that the in-
ventlon cow ter under
the United States statptes, that is; jv is neither, (a) art, (b)) machinery,

wd by tho patent {5 not patentable subject

il manufacturing, 1d) por composition of matier It may nlso be
urged that the patented deviee is neit

new or useful; that it has
been abandoned o the public by the applicant prior to the filing of his
application; that it & vold as claiming a principle or a function, It
way also be urged that the patent in suit has expired; that the alleged
Infringing acls w done under a lleense; that the structure not
Infri that the complainnnt Is estopped to assert any demanil under
the pate in #ult pgains=t the defendant that the ciaimant Is gullty
of laches Long delay In asserting his right under the patenlt may

defeat the patentes’'s right of recovery Under some clreumstances
laches g a complete deflense.

BRIDGE

PATENTS

AND

The

gravel

for the
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Limiting Seope of Pa

The claims of whe '

nfly Iude ¥ Lrue

terfere with

ture, and that wher

Thacher Litigation,

on is here given to show thay

[ the Thacher litlg

go down in d

at before the first real de
valid In sults

beon previcusly recognized

on
Hitle or no made The first suit brought by
Thacher w udricks County, India wherein he secured a

consent decr ber, 1814 The next suit was agalnst Blalr

it decres on Juns *§

County, Ponnaylve . wherein he secured a con
1914 In May, 1214 sult was Instituted by Th

ense, but Hitle was really

cher agninst the Clty

entered de
of the prior art, and upon the rec

of Baltimore, Maryland, The «

done toward pre the r
thers was nothing the court could do but declare the patent valld and
infringed, wheredpon a decres was entered In favor of the complainant
for five thousand dollars and costs
The sait instroted in June, 1610
Company of New Yark
infringemeont fnd the complaint was dismissed by the court for
reason In Fobroary, 1915, suit was started agalnst the town of
outh, Malpe, which sult was successfully defended, and on June
if the United States District Court of Maryland

gainst the Transit Construction

sfully defendesd on the groonds of

was o

g Hale

b16, Ju

declared the Thacher patent invalld

Thacher Patent in Tows,

In July, 1 b, Tha r surd Polk County, lowa, alleging that some
forty bridges Infringed. Our department has de fended the case which
I June 23, 1916, ard the courlt has just declded (Sept

it
1916), that the patent was invalfd; that the bridges did not in-
The decision

wan
17
fringe, and that the patentee had been gullty of laches

1# well rendered, sweeping, and rends in part as follows

“8n that in my view, the patent to plaintiff is invalid because anticl
pated by the von Emperger patent Under this construction of the
plalntiff”s patent, even If It were valld, there was no infringement In
this case * * * | im also of the opinion that the plaintif is

topped by laches from asseriing any such construction of his patent as
would bring the structure involved in this case within ts meaning."

Following the declsion Judge Wads recently dismissed complainant’s
petiticn in the ease of Thacher va, Clty of Des Moines, Town. Declded
COetober 10, 1916

e Lithgation.

red a certain patent valid s
s right to use sald patent,

The fact that the courts may have dec

not necessarily concluosive as to the publie
as iz shown fromi the Bone litigation. Frank A. Bone,.owner of patent
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scarifying and ¢

red by

Gravel

Wawy
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No, 705,752, han eollucind somi large royalties on his patented retajy,
ing wall and his patent wis declared valid in the case of Hote ve City
ot Demver (19160 and fn the case of Bone v Clty of Akron i Ohlaj,
which deciston wea shierward affirmed in the Court of Appeais (23]
Fed. %441 but later {Janunry 26, 1916) It was declared invalid by
Jutige Albert B Anderson in the case of Pone ve. Marion CUoanty [|“'
In his oral optuton, Judge Andarson wald that at the outset of the case
he expectod to follow the Akron decision, but that during the cogms -
of the trial. he had become convineed that the decision to Lhat cas
wan bassd on & wrong foundation; that surely the court did knew
the state of the prior art; that, in his judgment, based on the recoed
in the rase before him, DBone was not the first to reinfores the e
tainine wall |9 wueh & mwanner that the welght of the reinloed ma
terial would be utllized 1o lmpart tensile resistance through the
refnfcreed membors; that he (Hone) was not the frst to concelvs
the fdes of n retalning wall which was so shaped and constructed that
the welght of the earth un the hee| of the wall could withstand the
pressure of the dirt on the wall. Triring his comments he sald:

“Then be (the palentos) says further:

“Tho ohject (stability with reduced volume) is further accomphished
by the pecullar shape of the cross-section of the wall allowable.'

Of course that i trus, anybody could sce that. Any boy whe
worked with mud conld seo that if you made the top of & wall thres
fret thick mnd the bottom two feet thick, it would not be as strong as
It the proporticns wers reversed, 8o o man cannot predicate laven-
tion upon the peoullar shape of the eross-section of the wall'

Judge Anderson dismissod the bill for want of equity.
Hone Vase in lowa,

The Governor of lown directed the Department of Justice to asalst in
thie dufense of the sult of Hone vs. Walsh Construction Company then
| Junuary, 1016) pending in the 11 8. Distriet Court at Davenport, lowa,
whieh it did. When the case vame on for trial In April, 1916, the case
was i d by the plalnnnt
Many Iuvalid Patesis,

What bas been sald on the precodiug pages ought to be suMicient W
indieate that many of these | is on reinforced L Lridges are
invaltd, and that they will be so declared by the courts if the defenses
are well prepared und presented &nd the court is fully advised as to the
carly state of the arl
Several Kiates Active.

Just pow (he ditorueys general of Kansas, of Oklahoma, of Nebrasks
and of lows, nre defending sults in the federal courts involving the
Invalidity of alleged on 1 d conerete bridges. Knnsas is seek
Ln by motian to have the conrt declare certain Luten patents vold upon thelr
tace, {1 belng thelr contention that the court has judicial knowledge sod
notice of all facts necessary 1o enable the court to determise, without evh

ADMINIRTRATIVE DEPARTMENT 51

dencr. thal the L dnvilverl, At mvost, espress slmply ihe result of
snw (egree OF mechanlenl skill, which i» wot the proper sabject of &
patent.  Towa s defending u case (nvolving the valility of four of the
Laten patents and bs dofending not only on the ground that the patents
are vold bevause of want of lnvention, hut alss becausas of want of
poyelty. and have produced 4 voluminous recerd showing prior knowl
odge, prior publication, prior patents. privr use, ete

When Royalties Are Payabie.

| belleve in the Justlos and value 1o the public of the patent laws
af this country, and would not take from any one holding a valid patent
any right 1o which he Ix entitled wnder the patent laws of the eountry,
pat | do not belleve that the tavpaying puldle throughout the country
should be called upon to pay royalties on patents If they are vold, or I,
fn faet, the devices psed by the public do wol {onfringe Vhosse protected
by the palent.

if enih roymities are ever to be fald oot of public fands, It should
oaly te after Ihe right owner of sald patent to sald royalty has been
determined In sonmie vourt of competent jerirsrdiction. and after a full
hearing has been bad upon the merite of the case”

Chapter V. Administrative Department 1916

The personnel of the Commission for the past vear consisted of
J W, Holden of Serauton, Chnieman, H. €. Beard of Mt Ayr, and
A, Marston, Dean of Engineering of the lowa State College,  The
two eommissioners first numed held their office through appoint-
ment by the Governor of the state, the term of the appointment
being for four years. Commissioner Marston holds his membership
ex-of fiedo. =

The funetion of the three commissioners is not to perform the
detailed engineering and routine duties for which the organization
wan established, hut to net in the capacity of u governing boand or
board of direetors, to determine questions of poliey, to hire and
develop into n working srganization a staff of engineers and nssist-
Ants, and in general to perform sieh fanetions as f2ll naturally to
the governing bourd of any large business organization. This is the
plan in general use for administering many of the most important
publie as well as private organizations. All of the educational
intitutions of Towa are mdministered in this manner, and it is the
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it aniveral use T recfing banking and Sonmercinl eog

The foree wder the Comanission 18 al preseot orgaoized into fopg

w0, the Road, ai

meral departments, the Adin

the Department of Drainage Investigation

vlled nll the

organization dntwes, all publications, all accounting, tests and ex

‘nt is har

'nder the Adminstrative ey

e neral

Scarifier Attachmenr on Blade Geader-Thia doos very elficiesy

worke The view shuws the scarifier i action ou t hown on s previeas

nage

perimental work, and patent investigations. The general offiee
work is all handled under this Department,

The Road Department handles all the road eontracts, plans, pro-
files, complaints, ronds st state institutions, and special road work.
The distriet engineers report all road matters to this Department,

The Bridge Department handles all bridge plans, all br
signs, and all railroad crossing projects. The distriet ongineers
report all bridee matters to this Department.

L

ADMINISTRATIVE DEPARTMENT ol

The dralting vrea I8 charge of a el draltsman

who in general reports to both the Road and the Bridge Depart

1

ments.  Iu addition to the road, hridge, and ordinney miseellaneons

plans, this organization has prepared during 1916 all the lake sur
vey maps, a large unidertaking in itself

The Department of Drainage Investigation has had charge of the

lake survey work, hut was originally formed to make measurcments

of stream flows for determining the necessary sizes of bhridges, eul

verts, and tile for drainage in road improvement
District Engineers,

Each distriet engineer has about twenty counties under his im

mediate direetion, and the entire time of each distriet man is spent
in consnltation with conunty engineers, hoards of supervisors, anda
township trustees in the connties under his jurisdietion.  The Com
mission endeavors te have the distriet engineer present at each

bridge or road letting. A report is immediately filed with the Com

riission by the district engineer, of the pric tained wt the let
tingz, and of all matters taken up with the

eaeh trip to the county

i oF enginesr on

The Commissian is thus enabled to keep in
toush with prices which are being obtained on all elasses of road
wndd bridge material and construction in every eonnty in the s
These prie
Bulletin,

Road School.

s are published at regular intervals in the Serviee

On February 1st, 2nd, and 3ed, 1916, the Commission held its
third annual road sehool and county engit

s GONVer

iom at Ames,
at which the county engineers were requested to be present. At
this conferenee the engineers of the Commission took up the
plans and specifications as revised for the year's work, and dis
cnssed them in detail,

The first day was given over to the discussion of road problems,
the secand day to the discussion of bridge proldems, and the third
day to problems affeeting both, Lectures were given by engineers
eonneeted with the road work in other state departments, ineluding
Rodney Bell, Division Engineer of the 1llinois Highway Commis-
sion, and W. 8. Gearhart, State Engineer of Kansas, Professor T.
R. Agg, J. 8 Coye, and R. W, Cram of the Engineering Experi-
ment Station of the Towa State College, assist n the program
County Engineers Chapman of Cherokee, Fishel of Crawford
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ol | ol Clay Colony, Do of Hardin Connty, Turkay
ol Dliasgue Uiy, Malloy of Seatt Connty, Kerrigan of O Brie
Connty, Maxwell of Sae County, Price of Marion County, Lemkuld
of Adair County, Toyetellort of Clayton Connty, and MeCullongh
of Boena Vista Coonty, led dis nssions or '|Il'i'|Jill"'l{ papers on e
different topies Bridge patents wers disenssed by H. E. Sanipsan

of the Department of Justee, and instraefions on the proper meth.
ode of pecounting were wiven by J. F, Wall of the County Aveount
ing Department of the State Auditor's of fiee.

Gravel Humps om0 Wavy Woal Liosened by Scartiier—This view shows the wawy
gravel mad sfier the Grst passoge ol the svarifier. Soceessive passages tear wp amid
(e iier hlade is then removed, the grader
bl weed and the lousened gravel reshaped, While the gravel is being repacked
Ly traffie it is pecessary dregquently o reshape the surface 10 preserve the crown

n the whole surface ol the road. The sci

There wers ninety-three connty engineers and assistant engineers,
seven supervisors, smd one trastee, i itendance at this school, as
| well as u pumber of others who were not publie officials. |
. The programs have in general been prepared entirely for the
1 Instruction of the county engineers. The supervisors who lave
b bewn present, however, have been so interested that in following
rond sehools the Commission nxpects to invite the supervisors to
witend aud take part i the diseussions,

w5 is two-fold ; the first to engender
mprisy the significance of the responsihility that
ity engineers amd their work in the sounty ; the
geeond to hring out the latest and hest methods developed in any
] eounties of the state and other states and to make these gengrally
] tvailable to all the connties,

The purpose af these conferene
enthusiasm und to

rests upon the o

ADMINISTRATIVE D}

SARTMENT

County Enginecrs,

On February 21st, the Comonission, after carefnl consuteration
of the engineering work in Lynn and Mills Connties peguestod the

aards of supervisors of these eonnties to waks ilhier arrangenents

for carryine on their wering work 1 the Tutnre

On Otober 19th, the Commission approved and coneareed in the
action of the beard of sapervisors of Diekinson County, making
a ehange in the office of vonunty engineer of that eonnty
Appointments of Commissioners,

The Commission and members of the foree have attended  one

handresd and visty-four rowd meetings in eighty connties, nml the

Conumisstoners with the Chief |

fndred  sixty-one days in forty seven  co

rinevr have spent n total of ane

niis on pnspections

and in consultation with highway officers.  The Compmcssioners
Lave also filled forty
vight duys”™ time.  The appointments ineluded patent Titigar

il

X other appointmwents which oevapied ninety

eonfereoces, lake bed inspeetion trips, and atie
pional road meetings,

Offic'al Communieations.

During the vear a number of of ficial communications wepe sont
to eounty e
Decasiong freqr
information to a eertain elass of officials.  Soeh information ean

best be distribnted by sending a communieation to all officers af-

ditors, supervisors, and township elorks

» necessitnting the distribution of speeifis

fected thereby
Contract Approval.

All contracts for round amd bridge constraetion or for materats,
fter being checked by the road op birides engineer, are refereed 1o
the Chiel Highway Engineer nnd to the Commission for appro
nuel when Finally approved, are entered on the minutes of the ¢
Inission,

Veeounting,

The sccounting work of the Commission is divided as follows:

Bills for salaries and expenses of the Highway Commilssion proper.

Bills for expenses In connection with the lake bed surveys

Bills for construction and maintenance of state ronds ot thoe varlons
Institutions,

All bills originating in t
peoved by the Commission and then passed to the State Board of

first two clusses are ehecked and ap-
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Audit.  Bills originating in the thinl class are approved by the
coginéees i eharge of the work, then approved by the Supervisop
o State Rowds, who is the Chief ITighway Engineer of the Com
mission, and then forwanded to the Board of Control of State In.
stituions. When the bills are approved by the Board of Audit and
tho Daded of Control, they are passed 1o the Auditor of State for
payment.  Warrants jesued 1 payment of the above named elaims
cre sent to the Commission for distribution,

Records showing the elassifieation of all bills mudited ax above
Jeseribod are kept in the office of the Commission.  The aeconnt-
ing i conpection with the bills for state read work is greater than
on the Cominisdon aceounts proper snd the lake survey work com.
hined.

Gncral Correspondence.

The t of corvespondence eoming to the Commission has
Fecome quite volnminous,  The varied lines of activity which have
{ecome a recognized part of the Commission’s work have naturally
croutly inerensed both the correspondence which originates within
and that which orfginntes outside the ission office.

The correspondence wiay be divided into the following clusses:

With eounty anl townskip nfficiale

i designing and approving plans for Soth road and bridge work.

fu approving sontradis.

Answering Inquiries relstive to accounting for county and township funds
With other State Departments and members of the Legislature:

tu performing the duties imposed by Taw

In answering general inguiries.
With Peders! Dppariment of Public Roads and with the Highway Departments of
ey

wuchange ol information.

In answering to w ining 1o spevific p
Witk Read amd Bridge Usnirsctor:

Is giving sotioe of lettings

In regard 10 specific improvements and oontrsct approval.

In regard to Is ol jal and i
With Mailroad Officials:

Is regard bo grade oveasing improvemenis
With Genersl Pablic:
In a groeral lmguiries for inf (Y
[ i s Jivion of roads and bridges or manser of

sdmimistering bocal affwirs

Much of the general correspondence and nearly all inguiries in.
volve the eompilation of n wrent deal of statistical infornation.
Practically all correspondence received by the Department is ox
wmined by the Chief Engineer and then referred to the varions

departments for attention.

ADMINIBTRATIVE DEPARTMENT &7

Contracts and Purclase of Materials,

The rowd law provides that all matermls the eost ol which s one
thousand dollars or above, wust be advertised nnd open o bisds
The Commission has provided a set of standard speeifieations
wovern the quality of all nuterials which are used in any vonsider
able qllnl'ltil.\‘ in rowd or betidge work. When bids are reseived, thes
are based upon these stamlard requirements, s that the gualits
furnishid by all of the companies who bid is the same.  Thus the
lids are comparable, and, in general, oll awards are made to the
company which has the lowest bil.  The Commission has helid very
firmly to the poliey of requiring the contracts to he ler 1o the low
hidder, unless previons experience on the part of the county hias
shown the low hidider to be unrelishle 1o hs dealings.

The ission is of the of that the prices alone should not
govern the awarding of contracts, if there is any ronson to guestion
cither the responsibility of the eompany or the serviee which is
to be rendered. The nse of single standards for materials, reaching
cvery eounty in the state has had n great influenee in improving
the quality of materials shipped into Towa, Tt s effisult to esti
mte how much has been saved 10 the taxpayers by the detaited
specifications and eareful inspection under which all materials ars
purchased . .

Corrugated metal enlvert specificntions developed by this Com.
mission, organized the selling of eulverts in this state from n most
chaotie condition to a well ondered standardized method,  These
specifieations have been adopted as standards by other states and,
i effeet, by the munufacturers themselves, The principle of com.
petitive hidding has conservid to the publie all the ad g% Wris-
ing from competition on the part of the manufacturers, and the
counties have organized their buying in sueh a monner that large
contracts are placed, thus sccuring the lowest possible prices.

The eommission miust pass on all hridge contracts for stretures
costing #2000 or more, but in addition many of the sountios send
in all of their contracts for inspection and approval by the Com-
wission, The approval of such eontracts by the Commission ineludes
the ehecking of the prices to see if these are in accord with the
prevailing prices for the quality and quantity of material at the
time, and if the prices are too high, the contract is not approved.
The form of contract and the hond are also checked, and a fuli
statement is entered on the reeords of the Commission,
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Ll o @ onmty Rl Sy stemns,

P the connty romd svstems amder eer

Lalilit
i Hi wirpuse of improving the serviee of the
ant the puble.  Daring the past vear thirty
sevon conntios lhave made sixtyvoeight separate requests for changes
i the county roml syst investigated by the

‘nmmissioners

s lais & I favarably on fifty-five of these re
riloskk potn] of 24 miles to the connty road
avstoms.  The 1ol thise ronds involved the removal of 185

iless oo that the gt inerease 0 the county road systems was 123.4

Biridge Patent Salis,

(T pers nmil rs have assisted the Attorney
Gieneral s Lojurtioent doeing the past year in the preparation of
v dence in the Tollowing patent suits:

Pone ve Walsh Construetion Company, Luten vs. Mursh En

sineering Company and Thaeher va, Polk County, The fourth

atent vase, Thaeher vs City of Des Moines, was deeided on the
| b

eviden e sabmitted i the st ynst Polk County,

Commissioner Marston appeared  as expert witness for Polk
Conaty in Thasher ve Polk Connty, which involved a considerable
amonnt of preporation and study of the prior art in reinforecd

hiridge  construcetion
State Faly Exhibic,

In response ta the invitation of the State Board of Agrienlture,
the Commission agnin exhibited examples of standard road and
breidge eonstruction ot the State Faie in 196

In addition to the features introdueed in 1915 and shown again
i 1t

were built by the

i, an exhibit of bridee models was presented.  These models

smmission and used in the bridge patent liti-
al's Office.  The models
Musteate  patented  methods of constroetion anid the pri-u.- art.

gution eondueted hy the Attorney Ge

Models were also shown illusteating the type of constroction used
in Polk and other counties under the plans of the State Highway

Commiseion.  These d s were involved in the patent litigation.

These models are now in the Historical Bailding,
The exhibit attracted more than ordinirey attention.  Opportun-
ity is given at such an exhibit to disseminate much information of

ADMINISTHATIVE DEPARTMENT

s Newly Pur
Comty
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# techinical pature to road officials,  This knowledge cannot be im.
parted as thoronghly by means of hulletins as it can when the ohjeet
ander diseussion ean be tonehed and seen while it is being de
weribed. The grivel road section seemed to receive the most at.
lention from visitors,

Publications.

Ten issues of the Serviee Bulletin were published during the
voar 1916, Junuary-Febroary and May-June numbers being com.
It in wingle issues.  During the year there has been o constan
inerease in the nomber of artieles peprinted from the Bulletin in
the newspapers and magazines.  This incréase has been particular.
Iy noticenble in the columns of popular magazines, technical aml
semi-technieal publications outside the state.  This is an indica
tion that what Towa is doing, the methods she is using and the prog-
ress she is making in her road and bridge building, is being given
more eonsideration outside the state,

There has also been a deeided inerease in the number of requests
for speeial articles on lowa's work, with illustrations, both for
Towa publication and outside the state.  Material has been regu
larly supplied to the weekly Towa State College publieation, Better
Town, Greater Towa, published by the State Department of Agri-
culture and the various publications of the Greater lowa Associa-
Lion,

During the year there have been issued the following technical
publications ;

lumuullm |d lud Work and Espenditures. (Supplement ta Vel IV, Xa L)
for Corerugated Metal Culvert Pipes. (Supplement to Vol

¥, Ne 1)
Standand Specifcations for Highway Rridge Construction,  (Sapplement 1o Vol
IV, Nea 1-2)
Standard Specifications Jor Briudge, Lumber and Filing. (Sapp. to Vol IV, Nox 1.1)
An Investigation of Concevte Roadesrs
Insiruetions relative 10 making oot Township blanks and reporis
Convrete Box Culverts, Slsb Pridges, Deck Girder Bridges (C, J, H Serien)
Beam Spans, Low Hivetsd Truss Spans 1V and X Series),

Photographs.

There are now in the photographie files of the Commission ap-
proximately 4,000 negatives. These negatives illustrate rond and
bridige work in almost every county in the state.  They illustrate
wll phases of road and bridge oilding in both good and poor con-
siruetion.  The negatives are in econstunt use for the making of
prints, cuts, enlarged views and lantern glides for use in publiea

ADMINISTRATIVE DEPARTMENT &l

thons wiml 0 road schools, leetures amd exhibitions.  Techuical pub
lications [rom other states are making frequent requests for views
(linstrating lowa roads. bridges, methods and special econstructive
(patures

The Uommission now has about 600 eopper half-tone ents and
sine etehings. These have been used in the Serviee Bulletin, the
wpecial publications and the teehnieal bulletins.  Special sets from
this list of euts have been in constant use by daily and woekly
pewspipers, teide jouennls, automobile and good roads magazines.
This has been especially true of the ents showing the details of
gravel rond tmilding and the viling of both geavel and dirt ronds.
There hns heen o stendy eall for them fram almest every communi-
sy where sueh work is in contemplation.  The ents are supplied
free of charge to the varicus publivations requestine them, in the
erder the regnests are received

Conf with Corrugated Calveri Manuf. .

In aceorlance with the request of Mr, G A, Wrightman, Seere
wory of the lowa Manofaeturers' Asiociation, the Commission held
o eonferenee with the representatives of the eorrugated eulvert
manufacturers of the state, on December 224, at which representa.
tives of nine of the manufacturers selling their prodocts in this
sate were present, together with the Secretary of the Towa Manu-
facturers’ Asocintion, Mr. Weightman, and the Secretary of the
Metal Culverts Manufacturers' Assoeiation, Mr, Dowler.

The manufacturers stated that their purpose in requesting sueh
o eonference was to go over the proposed specifications for eor-
eogated metnl pipe, with the Commission, with the ides in mma
of standerdizing these specifieations for all of the manufacturers
kandling this pipe.

The tentative specifications were read elanse by elause, and the
wanufacturers given an opportunity to diseuss sush points as they
might wish,

At the elose of the sonference specifications were approved hy
the Commission as standard, sand ondered printed and distributed
for use in the state.

Registration of Wighway Routes.

Unider Seation 1527822, Supplement to the Cade 1918, the Com.
mission s authorized to register highway rontes which are e
imoted by voluntary organizations, aml issue cortificutos protecting
the names and the markers used by the associntions,
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The registration of the names and the markers has a similay
eMect under this act to g copyrie
the names or color markings whieh have

on a publication. N> other por

470 or association may use

Leen registered
There have been eighteen routes registered by the Commission

as follows:
Great White Way—Davenport Lo Council Bluffs—white band six inches
wide with words “Great White Way” thereon

Green Crescont—Cedar Raplds to Marzha ltoan—green crescent on

white background
Center Point Motor Club—Cedar Rapids, Iowa. to St Paul, Minnesota
ackground

Panl, Minn, to St. Louis, Mo.—red ball on whits

black cross on white
Red Ball Route—St

background

King's Highway—Davenport to Cedar Rapids—red star cn white fleld

trimmed above and below with red
as City, Mo, to Chicago, Il.—letters S. W

Scuthwest Tralls—Kas
in black on white bac

Waubonsle Trail—Nebraska City,
with black border.

Chariton and Leon Short Line—Chariton to Leon—white band two

round
Neb.,, to Keokuk, lowa—white baad

feet wide,

John D, Parmalee Trafl
white background, combined with crimson Arrow.

Capitol Highway—Des Molnes to Lineville—blue band one foot wide.

Red Line—Missourl state line to Villlsce lowa—dark red band on
wmckground 21 feet wide, with words “Red Line" stenciled on poles,
20-inch  yellow band with

Pleasantville to Des Moines—black band on

white |

Farmers Highway—Exira to Greenfield
gdnch red band at top and bottom.

Black Hawk Trall—Davenport and return diamond formed marker on
white pole with words “Black Hawk Trall"

Jefferson Highway-—Winnipeg, Man., Canada, to New Orleans, La.
12-inch band of white with 6-inch band of blue above and below.

Hamlin Short Route—Elkhorn to Guihrie Center—letter H in 74

white and biue on orange background.
Hawkeye Cut-Of—Sioux City to Ft. Dodge—letters H and C in black
on white background
Black Diamond Trall
mond on white background.

lowa Division—Clinton to Council Bluffs—white
A letter L o8

Cedar Falls to Marshalltown—solid black dia

Lincoln Highway,
background with red band above and blue band below an

white background

ADMINISTRATIVE DEPARTMENT
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£

spanned I

truss which

swept away th

1916,
truss and abutments were

Clermont Concrete Arch Bridge—A flood June 1,

troyed

The ol
The contract {or the new bridge was awa

wan completed September 25, 1916

Fayette county.

prepared by the Comm

H
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SUMMANY AND COMPARATIVE STATEMENT OF THE DETAILED WORK oF THE
MHIINE DEPARTMENT 6N BRIDGES AND CULVENTS  misrse

LTI
Chapter VI Bridge Department frides hestins - o
L0m #1500
- e Appaer sl =l Linige plans 1 ]
a7 al
R . & WP I Ve iy § eom | § san
DECENBER L 191—DECEMBER 1, 1416 Appraval ol shim drawings e TR o o

] l!:‘llnt ol wbeel -

Luring the pericd of one year as coveraid hy tl""‘ FRDRES, the Appreral of baides bontracts | Xe .;:.«.".';,: il \Doxe 4
bridge department |»ﬂ‘|mh'd detailed l'l'f“' for 472 beidger oo : 1'“'-1"II:QI-I-:I:;I.':I'I'PMF| ll.l!:".u:': u.ml..!::
sixtyvight vounties, extimated to cost ﬂ:.:ll‘tmll; .|||#|lrm'wl 288 42,:::. al material em gy o 2
designs sulamitted from forty three counties, the :fl!ll'lllu.ll vt of e e il : { countied x- x
which wix 552,000 ehecked and approved 176 iletailed shop dees o Far 2901
’ 2 : 1 ameint holge .
drawings for steel struetures from fifty-four countics on work es = weeth Imetuird o Eman Aprieyeey

i rrial 1 » &l
timated at $324,0000  checked For approval 208 bridge contrasts \_.'...N Iwul r.: stiings - | A s, .
totaling 2070800, from eighty eounties; approved sixtv-eight N of iunpoction toipe .l oo 1 »

materinl eontracts from thirlyseven counties;  developed thirfees
new standard disigms for hridges;  made seventy-nine speeinl
inspeetion trips to thirty four counties:  adjusted  twenty nine
complaints on bridge work from twenty-one counties,

The district enginecrs representing the bridge department have
sttended 139 bridge lettings in vighty-four countics on advertised
work, totalling $2422400; attended eighty-seven materisl lets
tings in sixty-six counties; spent cighty-four days in examining
hridge sites; spent 163 days in supervising and inspeet g brid e
work, and twelve days in sortifying to emergeney. work,

Tn addition o the above, this department has handled all of the
teld and offies work m&llm proparation and eheeking of plans and
estimates for railroad ing improvements, and attended a nom.
ber of eonferences on this work. A detailed statement of the eross
ing work appears in Chapter Nine. The tabulation given below
shows the summary and comparative st of the detailed
work of this departwent during 1915 and 1916, exelusive of the
wark done on crossing fmprovements,

Sinee the law went into effect in April, 1913, the engineers of
the bridge department have desivmed, checked, or approved 3146
detailed individual plans for specific bridges. with a total estimated
eost above $7,000000; ehecked and reported for approval 554
bridge contracts, with a total contract price of $L445,000; pre-
pared detailed railroad erossing plans on work estimated at $561,-
000, approved 107 materia]l contracts; attended 279 bridge lot-
tings on advertised hridee work estimnted above 4,000,000, and
attended 163 material lettings.

Bridge Designs for Specific Locations,

The Commission through the bridge department offers technieal
designing serviee on important structures to all the counties of the
state. without eost.  Important bhridees or structures requiring
specinl designs mny be sent to the Commission where designs will
be prepared by the department and the detailed drawings furnished
to the counties. An aceompanying ehart shows the relative amounts
of the varions types designod during 1915 and 1916,

Sinee the road law was enscted in 1913 the bridge department
has prepared 1,760 designs for specifie locations, which have an
eetimated cost of $4.420900. The average estimated cost of the
structures designed during 1916 is &3,200,

Among the designs prepared for specifie loeations in 1916 were
severnl important structures. The Main Street Bridge over the
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W

W ipinieon Hiver o the City of Tudependence, Buchanan Coug.

W s T i

t sonsisting of three 80.0t, concreté a h spans, earrying a 42.8¢
twav and two B-Tr sidewalls, was et by eontract for £385 777.00

roadway amd two 6-fr. &

Wl Rose Hill hridge over Skunk River in Mahaska County consisty
of & 150 fLx18 ft. riveted stoel truss on conerete h'll't" "'""“_f" and
including 520 Jineal feet of Ibeam approach spans The mnin Span
parries o ereosoled wood bloek floor, The eontract price on the
T00K.  The Nora Springs brid

2 a over ih
hridge complete was S o,

Shell Rosk River in the town of Nora Springs in Floyd County
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TOTAL LENGTH OF SPAN OF IOWA BRIDGES AND CULVERTS

bridges and culverts Hing 2200 feet
d calverts built wis

- ool span.  In P16 the Gt e af .

‘-rh:“ v :l.‘l.l””. e in lawver of 1915 of sppromimstely 600 feel. The sicel span with

: total of appro feet, each year, is the most popular type of lows bridge

wits designed in 1916, The bridge consists of two 70-ft, concrete
arch spans with a 26-ft. roadway and 5-ft. sidewalk. The contrast
irice was $12,700,00

' A threespan riveted truss bridge was designed by the Commis-
sion for Jefferson County in 1916, This bridge is known as the
Merrimae Bridge and is placed over the Skunk River nt: Merrimae.
The superstructure eonsists of three 124-ft. x 18-ft. riveted steel
spans. This work was let by contract for $19,999.00,

In 19 lows coantizs wnas

nder Sehedule Nus

r ime = mven a detailsd statemeny of

¢ desigms. prepared for specifie locations in 1916 Kefer
jule Number Ope

Approval and Analysis of Designs Sabmitted,
The amount of work necessary to cheek and approve a desien

submutted for apalysis depends very In

Iy upon the importance
of the structure, the completeness of the design, and the type of
strueture,  On the small type of strueture which follow elosely the

stundards of the Commission, the detailed work of elhe

king the de
sign is aceomplished with a comparutively small amount of work
On important structures and particularly bridees of the arch typae

the mathematical analysis and field inspections necessary require

eonsiderable time before finul approval can be made, In Ny

Site

d the Clermant Arch—This photograph shows all that was bt oi the pomy
truss which Intmerly occupied the present sile ol the Clermont
pre

arch ahown in %
* picture. Mvery particle of the old hiridge way washed away,
utments

uling vven
e ali

vases during the past year it has been necessary o completely re
design the structure in order to secure & wore ecano
than the one submitted,

=l design

On steel stenetures the detailed plans for the steel work are
thecked and approved before the work is fabricated in the bridge
shop

Sinee April, 1913, the bridge department has ehecked 1,082 do-
signs submitted. which were estimated at §1,620,000. In addition
to the above, during the same period of time, a total of 304 shop
drawings were checked on work estimated at $ W00, Under
Sehedule Number Two, not printed, is given a detailed statement

of the designs and shop drawings submitted for approval during
1916,

Br

BRIDGE DEPARTMENT L
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Standard Mlans, I
roa total of thirteen new standard desigs
lerable work has been done toward

During the current

have besn completed o
reovising the present abutment standards, \

omplote lisg of bridee star dards in nse at the present date

i as follows

ta 1. H sheets lewgns and

& sharta

were |

s fir spans r
pubidished 1ogother (s t hoem

jolnts drom W with 16° and ¥

with

= &3

£S5

Serien M Uomereta 3 - 2

Series D-Cirvular comerete oilverts rom I8 16 &7 v Four e S

arws I
Sermes ¥

Series §-Lr . ' b for spans (rom M te ®F, Nine shewid

Sevies ¥ for spams (rom 13 to &5 aml 36 and W .

it complete Iesigns completed for :

Alxlk, SOwlA, Sxl, GDwI6, GONLN, 65x)6, GSxN, TOxl6, TS, EDxle -

1. spans -+ &

feries T- Throogh riveted truss s for spans from W¢ 1o 150° with 16" and 18 E -

[ WAy R i sheets signe, not complete,  Designs comokted o # f

Sy i, MOnds, 1O0wIR, D0sld, Ll dR, JARA DNMIN, LisDH, Be0xlA, asd 2% 2

M IA ir spans . g

Sories G- Timber and timber and steel enmstruetion. Three sbeet ol designe E&i

- Pile v a2 -

i s for sweel laidges -

L trestle wnh ] s -‘:

s K Com r heights e e v L : g

Rl - for “E2

i K1 Trpieal details bir o : A

K b s diagram sheet for all abutments &

Experience bas shown that the above abutment standards are in o &
= need of revision and Jduri the past year a considerable é—: i
wmount of work has been done toward this end. During the past = é:
sear the Commission mmde one important change in the abut- };.‘E_'_!r
ment designg, which change is not yet shown on any of the stan Ev X
iirds,  This is the width of leidge seat Tor steel truss spans whieh g0z
is now heing made 20" instend of 11", a8 shown on the standard 2 =
plans ‘-E i%

It i antie 1 that the revised plans will cover abutments for £ ‘E' H
all of the standard types of superstructures for beights up to 30 — !E
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hridge contracts were sulunitiod for approval. The total contraet
price of these cotitracts s §2070.867 47, The tabulation below gives
g summary and eomparative statement of the bridge contract ap-
proval from April. 1914, 10 December 1, 1916,

feet and that some modificntion will be made in the system of pe
inforcing.
Standard Specifications.

The Commission has in the past issued standard specifications

rovering the following bridge or culvert constroction : Date ot Raport -:‘:::.ﬁ:a .::':'.“:4
Highway bridge and colveri construction TR = _‘ M“.‘x
Reinforelng stesl. 1, 1 New, L 14 12 TI1L0A58
Bridge lumber and piling. B B e i T _ = AR AR
Corrugated culverts. #4 e _’-‘_‘Emi‘_.

During 1916 the standard specifications on Highway Bridge
spd Culvert Construction were eompletely revised and will he js-
sued Jannary 1, 17, to eover all bridee and enlvert work eon.
structed in the state during the eoming yvear.

Trips by Members of Bridge Department.

The department has made & number of inspeetion trips during the
year at the requests of the counties.  These inspeetions were made in
a number of cases to determine the advisability of placing ereosote
wood block floors on light steel spans earrying heavy traffic. Field
inspections were mude during the year, of the general constroetion
work secured on severnl of the larger steel spans erveted in the
state.  The totsl number of inspections made during 1918 was
seventy-nine, which s an inerease of six over the number made
during 1015,

liridge Complalnts,

Specifie complaints on twenty-nine bridges and culverts were in-
vestiguted during the year. In every case a complete report cover-
ing the conditions complained of was secured. In most cnses it was
found that the plaint was ioned by a failure on the part
of the person filing the complaint to notify the proper county or
township officials before taking the mutter up with the Commission.
In every case where an inspeetion of the bridee or eulvert dis-
closed the fact that the complaint was justified, proper steps were
taken promptly to remedy the conditions complained of. 1t should
be noted that the number of complaints on bridge and culvert work
show a marked decrease during the past year. In 1915 a total of
ninety-two complaints were filed with the Commission, while in
1016 only twenty-nine were received.

Approval of Contracts on Bridge Work,

The approval of contracts on bridge work is one of the most im-
portant duties of this department. During 1916 a total of 208

The above table shows o marked increase each wyear in the number
&l contracts approved as well a8 an inerease in the average amount
ineluded in each contract submitted.  The average contract price on
contracts submitted during the period from April, 1913, to Decem.-
ber 1, 1915, was $7,774.00. During 1915 the average was $7,830.00,
and for 1916 this mmount inereased to #9.950.00, or 27%, Since
April, 1913, a total of 554 hridge contracts have been submitted to
the Commission for approval, with a total econtraet price of $4.-
#45,000.00.

Sehedule Numbior Three shows in detail the eontracts which were
submitted for approval for the period from December 1, 1915, to
December 1, 106,  ( Refer to Sehedule Thres.)

Approval of Conteacts for Materinls,

During 1916 n very murked improvement has been noted in the
general form of the material contracts submitted for approval.
During previous years the Commission has experienced considerable
diffienlty in securing sufficient information on the contract forms
lefore they were sent in o this office. This year practieally all of
the contracts were in a form which contained safficient information
to enuble their being considered for approval withont the necessity
of securing additional infermation from the counties. The insist-
euee of the Commission that all contracts shall eontain definite
elaases relating to the amount and character of material to be pur-
chased, and the furnishing of standard forms for contracts to the
eatinties, have both operated to greatly improve the general nature
of the contructs covering the purchase of material. The fact that
there has been very little delay in the approval of material eon-
Iructs this year is largely due to the improvement in the eontraet
forms as mentionml above. During 1916, thirty-seven counties
submitted & total of sixty-eight material contracts for approval.
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This is an inerease of 9% aver the uomber submitted during 1915,
Sehedule Number Four gives a detuiled statement of the iateria)
contracts submitted for approval in 1916,  (Refer to Schedule
Number Four, |

General Field Work in Connection with Bridge Department.

A large part of the detailed field work of this department js
pandled by the distriet engineers.  This field work consists of as
sistunee given ot the request of the counties for determining the
type and character of drainage stroctures, certification of emergeney
Iidge work, inspection of work under constroction, adjustments
of differenees arising hetween the contractors and counties, inter-
pretation of the specifications, and general adviee pertaining 1o
bridge and eulvert eonstruction and repairs.

During 1916 the distriet engineers of the Commission spent s
total of eighty-fonr days in examining bridge sites, 138 days in at-
tending bridge lettings, seventy-nine days in attending material
lettings, 163 days in supervision and inspection of bridge work, and
twelve days on examination and certification of eniergeney work,
The following tabulated statement shows in summary and eompars.
tive form the work of the distriet engineers on bridge work during

1915 and 1916.
Total Number of Days
s Ju-

Examination ol bridge dites . 146

Attending  brudge Tevtings s 155 1

Attending materinl lettingn ooiiniiiianie Lo N

Bupervision and imspectim hridge work ] W

Emergency bridige work oo ("]
Totalise:ceses v mwm o6

Road and Material Lettings.

The estimated amonnt of bridge work ineluded in lettings st
tended during 1916 was $2,322400, or an inerease of $643.400 over
1915.  Complote reports of the estimates in each of the 2,301
struetures advertised, ineluding bids received and awards made
for both bridge and material lettings sttended, are on file in this
office. The total number of bridge lettings attended during 1916
was 139, and the total material lettings attended was eighty-sever

Practically all of the connties advertised for their material re
qeirements for 1916, and many of the counties held two or three
iettings thronghout the year to eaver their requirements.  Due to
the steadily advancing prices on all materials throughout the year,
the connties that were able 1o hold material lettings early in 1916
profited greatly by the prices seeured at that time, Some idea of

BRIDGE DEPARTMENT i1

the pltruunu'llal ndvanee in the price of eonstruction mterisls cnn
e guined by @ study of the aceompanying curve. This curve i+
plotted to show the lase price of struetural steel for cach month in
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lut:ma‘rm; INCREASE IN PHICE OF STRUUTURAL STEEL FOR HIGHWAYS.

In Decembier, 1904, strnetural stenl for bighway bridges resched the remarkalily
ki price of 3100 per cwt, By December, 193, the price had advanced to $1.00 per cwt.
By U*‘_'IM. 1996, the price Had snared b 8125, with material hard (o wet sven at
:i‘::d";:; Thin bn an increase ol mote thin 30 per cent during the iwo years of

the years of 1914, 1915 and 1916, In December, 1914, stool reached
the remarkably low base price of 107 per ewt. During 1915 the
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SCHEDULE ONE—HRIINE DESTUNS POl SPECIFIC LOCATIONS —Contitned

Estimated Cast Uit ol I‘r:‘mn-n.

e Sumber ol ol Strmuiares in Devigan,
it Devigns e signied Drlnlmsml.
-"nu 0 307% m %)
hontay y R 2
"uuu-un-u =y
Poweshiek :
| : |
]
M
3 |
ol
. | ”
! L]
\v\inaﬂlll:\ n
foeth ..o.ooe . 1
Wright .. | 7
__ Touls | L

SOHEDULE THREE = BRIDUE CONTRACTS SUBMITTED FOR APPROVAL DPECEM
BER 1 1915 TO DECEMBER 1. 1916

County Contractor | Thate Approved Apgroved

vk {‘kl Moines Br & 1 Wha

:

wdden - Al
B, 8, ‘.\ulu“.‘. m.m
I Waterlon Const, ﬂ:ﬁ
thos Const, 1
erloo Const 2mm
tion L 24100
mm Huwlk nierloo Con: m.
...... l1uwp|ea & Neese pa
I'chuo Eng. & Uon m
£ e
Bremer. . T 1
! llnonli P
al Dodetket .o 7 PSR
Minois Steel Br. C wm'
Buchanan. " Ol -
Allred  Olsan e
[h"ltll"(‘ou;n*«{_ e ﬁg
uena o 1 A
Buens Vista. A C Tackman:. 1me
4580
g
alikacii )
riddge ‘Company . %

cee|G A Halwikooooii
ool Federal llrl-ln- Co,.

BRIDGE DEPARTMENT

SCHEVULE THREE-HRIDGE CONTRACTS BURMITTED FOR APPROYAL- Conthune

Cuiiriy [ Dt Apprios o) \'\,:::-.:I.“,l<
£ -
{ hickavae TR
larke |
Clay |
1 L
Ang. | L
Landstman ' spisees Aug. N, s S, 30000y
Claytim B Rich & Co . Feb. 22, 1Né. | 70
SO, Williamsam. Feh, 22, Wi, T, TR v
P, Sehweikert. ... e Taly 8, 39b6.... 18000
11, Wagt . July 19, 1946 B85 00
[A B Behwrikert ceeo July 39, 1996, A 384,00
lmhu-ult Tont & Toiler Wha Aug. 1, 1906 40w
A 0 x it 1)
Farl Q{,. .ﬂ. Rllll 0,200
_ Harl & A Rust LIS
Clinten nian_ Hridge Works 1,350
w Carey ‘& Sons L
'John R Rane.. 0,
Mohn R, Rame.. 1,000
h iHokn B Rane [l
Crawiord, i 3 1]
HIISTS
[Lana Uinst. Co A
1T, A Hickey 1,7Mm
Dallas lhrlh Engineesing Uo. . M m
o Cu,. AT
llmn Bridge Company »s0m
: e E “anh I lnmju- L.l
Drwib . coines & C AN
Defaware #1405
£,343.00
‘War . 1,0, 00
- Bridge Wﬂrlu i 2,550 00
Des Miines .. A P, Turner (a .s 4, 25000
Dhckinsom, .. ¥ 30,550.00
Prabusgue. | T M40
. - JAM
|Henry J. Froehle. 2,450
J. Leonard. 18,7700
PPeter J. Herlies, 22,500,
Dubugue Boat & Boiler Wi b0 1
Marrison Const. Cooo. BufLh
I Meter ). Merkes .m0
nard . & 1%
;IN mnm‘ l‘nﬁl & Mkf “Iu. 3,88 00
(1 3. Leamard. coee | Seple 10,080 0
W, Hantelman Sept. S0 00
Emmet | y :
T. J. Wagner . coo | Apel 4280
Payette ... . W ot July o 0
. M . {uly 0, 15000
. & ). Ruenell . July 449200
. Stark lr (=Y July (RS E
LT3 S AN
Playd ¥ 12 0
: (1Rl
Franklin, 9,100
Fremmnt. (VR
fireene . 17,9500
Grundy A,700.00
i 4, 5TH
lown Wridge A M
Hamileon ., L A Dunkel,. Ad18m
Kmn Coust, C 8000
Tlking . A7%0un
l‘nrrlm Conat 780
Albert Swansen 11,800 o)




EL) IOWA STATE HIGHWAY COMMISSION

BRIDGE DEPARTMENT T
SUHEDULE THREE=HRIDGE OONTRACTS SUBMITTED POR APPROVAL={ontingsy
—_—————— — SCHEDULE THRER-NRIDGE CONTRACTS SUBMITTED PUR APPROVAL—Continie
sty | Contracior Date Approved :ﬂ::‘:::‘ — —— - - —
N iiiin County Contractor Date Approved A mrouni
Hancock diea, ’s‘ b e Th T Sepl. 9;1!‘::‘ [ 170 _—
Wisssivnnnn . e
Hardin |{:“Il (”::: . chisass bri III'-IHI Pecahontas Feli & 1718 |
N. M. Stark & Uo. 717 March 37, vas. |
Jiaerisan lana Comat. €oo 1o G ) i It |
1 p o
Gt Ran. g...,'"}',"‘?;.. e Peuvaiiamie. (P B Marsk & Co -
s Br & I L ; s 2
Lana. Cunst ¢ 2 e g dem Allon < i e B |
S22 o T ber Motnes B & I Wis Jan. 1. 16
Menty. ... T * Winn | %
TTumboldt 6.280.00 (e, L. Paustian
W [T ). MeCarty. .,
e m-: Wlinkon Tll'nl‘- Works
., < Alnwa Dridge Company . 7L Shelly IEAASS LRk v
Tacksom 11 Anderson & Son.. 17 46100 : g ”’"i‘, Co W ’,"'
L. Anderson & Son w Fraut I. aines Br. & | LT 7il 28, 1ils
s Ot umwa Sup. & Luu 7530 bt CETEE vp ;'m i r_‘-bl;,qmn
V. L. Hasssen, ... 11,30 Wt [Waterle e, J‘"'?{ 3, 1918
W, Flaherty ... 2e1m et e {Aal . poln
i '“"""9' - Amim Uniom.............|Morrison Const Co et Isay 5, 18
T ) WREDET .o ioenns puinns 57900 Wagella, ... |thtamwa Sup. & Const Co {June 1, W6
Marsh Engineering Co....... 7, 150.00 |Mtumwa Sup, & Const o
Marsh Engineering Co.... . 10,160 Wi, o {luwa Bridge Company " | March .U I°ll
Marah Engineering Co. 15500 S lawn . Beidige: Campan b apri o, 1016,
Mursh Engineering Co. 14500 Nouws. Bcidee Coigany.. Yoty = o
":""." W“ Ce. iy ::g: e S Wt o MU R o
T c i g Welsstes. (AN M, Stark & Co Mareh 3, 191,
[ W Flady ; 340 Winntba, A L Martmson Dt 5, 1918
Lee Koss: Constr 2, Wik 9,75 Weanishiek Dubugwe Boat & Hiller Works (May & s |
Cliston Bridge Wwb z, . RN, Woodlniry Ward & Welghton et gy |
Linn, 'l’"ﬂ' a . L et Wi, PNeil & Son L Aug. ), 1908
Linn A, Fhelps & Som 5 5. 1916 4200 Ward & Weightun JAvg. 12 1918,
Loowi. : am‘n: a;;‘lh ﬁm-! o vt 2. I8 :ﬁ: Wright Atows llmlae Compan LApril 3, 1.,
arn
Western Hr. & Con r,m:: t“ anl Veightan SApnl K 1916 ..
Des Moines Hr. 2 [
Western Dr. & Const. Co 14795
Mihinaka &1 Wk m«g
1
Muzlon... u.m.g BCHEDULE FOUR-MATERIAL CONTRAOTS SUBMITTED POR APPHOVAL DECEM
Marsiall. Saam BER 1, 1918, TO DECEMBER 1, 1915,
Mills. . b A Coumy i Company Marerial Ihnl Approved.
Mnerises. Conat i les ol C— Cermeat ... v, 1o
wrrison Const, “aitinger i RN o . T | SRR arch & 196
Mitehel! Climton 'H.r::i:z suapesarTiesRas It;‘uinm i 5 > N bt t‘ l"h 10.“
o . BER inneapol teel r . 'eh.
Mannes . ima [Clinton Bridge. Woeks .\ el 14, 1916
|Citizens  Lumber  Cu. April 11, 191
Mantgomesy Yo m Waterloa Const. Co arch 3, 1916
Mutseatine. nt)'.ﬂ ‘Waterloo Const. Vo, March 3, 1918
i 200 m Minneapolis S1. & Mch. Ui areh 1 1916
JEE R [ American Casting Co, v ICast iron . pipe. . | March 11, 1918
S0 'Rhm‘t Hi[ e s A NCorr, eulverts .| March 17, 1916
Cheonla. . JIRET T “urnes, y & Co, ' . L)
Palo Ao . 9,110 o Wheeling (mpllll l‘n 10, 196
175500 cooflovee Lumber © vy 1916
frery mmr m. c e =l 5 March 25, 1916
rﬁﬂ Klaue ST . 4, 1916
Towa Bridge Company... Aug. I fi Iﬂé . 7 . \"dhml Meul Co 1916
Pickus Rn & Const, Cn. o|Sept. 19, 1946, . :ﬁ JRlauer Mg Co... 1
Plymouth .../ Western Br, & Const. Co..........[May 2 ml...‘. 4 3 ]‘n?‘“
3 Tn
4, s
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SOWEDULE THREE-NIKIDGE CONTRAUTS SUNMITTED FOR APPROVAL—Continieg

Cunnry | Company Materal Date Apptved
Jo o Ivers Co Corr. calverts .| April 3, ik
] i Dmbge Cuilwert W
H.',::.u...uu ILale Carrngated Cuoly. On Care. culverts ... May 15, v
Tows JRlaver Mig Ca ot Catvirsy ] May 15 e
Jetlersom npatling & Kearse Cement  ..........| Feb 12 Pl
Rlawer Mig s Larr. culverts .. hb 2, s
Jrhmann r.u'n Hilier ll-!- Cn Weinf. aterl | March 5, 198
Keokub M. Neas & Boms Piling resees] Mareh 13 1
|| M Near & Soms o, Lumber ...... .|llu\h 1, s
Js Culvert & Showt uu.l Vs Corr. culverts March 11,
| Futies-Hilter Hdw, s Rend Apnl 1, 1916
|\\ stirm Naler Prpe o Boiler pipe April 13, e
Lee L Ulmton Wridge Works | Reint. Jan. 2, 196
Mach s Iireenman Lumber LU . am. I, 196
Western Bailer Pips Us. o | Heiler pipe ... } A
Ha Pure lron l ..llu Ca Corr. culverts .. s
Marsh Inr | Reint. steel ...
2 e Klaiaer Mig (- weefCorr, culverts
:-‘l':‘n.il‘ AW sterhess Const. Cu v |Reiml. steel |
||...:- Corrungated Culy, U Corr. enlverts
Muscating o Murs Mersbrey Lhor n.. {Lamber .. :
I»\mnun i . Cast irom W
| Weatern Manler p- Cu Boiler pipe
o es Muines Be A lrom Whs Reinl wteel .
S Rlaner Mig, Ca Corr, culverts
|I\'|I-m Comcrete Ca | Uoncrete pipe
Clinton Nridge Works | Reint. steel ...
Bar oo Ihew Mosmes fr A& Trom Wihs Roinl steel ...
it.-ul Mosds Mach Co... ... . Carr, culverts .
Suott Wihesler e Lhe. & Supply Co

Wheeling Corr. Cu
Clinton Beadge Works

Shiedby o Western Wanler Pipe Un
[ | ate Chmbtruction O
Tams «ee Klaner Ml' U,

|Amrunl t.n-lun' l_n
LM eepoorroor Stamilurd rldrc
Wanhimgton . Fuller Hitler Hdw

Wayne . 1um|brr .
Welmter o P Dodie Culver T coofCorr. culverts March =,
Witnebgo oo Lyle Cirr, Culvert Co cove|Corr, culverts ... May 12, 1916
Winneshiek Clinon Hridge Warks, 19

Klsner llIl ta
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Chapter VIl Road Department

Dicomber 1, 1905 —December 1, 1916,

During the perisd coverad by this report, engineers of the road
depariment have ehockel and approved profiles for the improve-
ment of 580 mtles of rad, involving the moving of 4.739.000 eubie
vards of enrth; revised the standard earth road specifiestions pre.
pared new standand specifieations for gravel road construetion ; ap-
proved thirtyfive contraets for road work, amounting to $260.-
200 investigated and andertook the adjustment of one hundred
ifty-one rond complaints: investigated and passed upon sixty-eight
requests for ehanges in county roads; supervised State Road work
aivolving the grading of seven and one-fourth miles, graveling one
and one-balf miles, laying 15,600 foet of tile, construeting fonrteen
enlverts, pudd building one railroad erossing viadust ; assisted in the
preparation of blanks for the annunl eonnty and township highway
reports; assisted in the outlining of a tentative program governing
the expenditure of the $2,200,000 Federal Aid which will be re-
eeived during the next five years, and made brief investigations of
lighway work and expenditures in Hliooks, Indiasa and Mi t

Thistriet engineers representing the rosd department have made
feld rxammnﬁnm of 880 miles for which profiles were approved ;
attended ﬁl’t" om- road lettings for work costing $311,000.00, in-
sodving the moving of 1954000 enble yards of earth; made field
exatnination of ell the propused elhanges in the connty road systems
coneorning which there could e iy uestion.

Twelve hundred eighty-six days have !nen spent in the field on
rad work; 723 days by engineers’ -d’ﬂm mul an-rtnuul and m
ays by distriet lmlmnﬂ!.

Uvgantation of load mt".ﬁ._‘

:
The approval of plans and p]'omﬁlz l'oul yul'k the. ln
ton of eomplaints mglﬂ.lin; rnnl 1 mm. and e d{pvnix
of raad work at the state ingtitiitiois Have ‘made it nedesars 1o

ﬁmu«-muuruumaqamummm ud:rlﬂuin

R —— =
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division
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in charge of road plans and profiles checks all such

in by the connty

and me s or correets the

oval. The o

v for official ap

r of mantenance

& complaints re ling road conditions in the various
counties and townships. The engineer of State Roads has direct

ehurge of the road work at all of the state institutions,
Road Profiles Approved.

Sinee the Commission was organized in 1913, profiles for 1,903
piles of road have been checked and approved. (Refer to Schedule
No. Five) These roads, if placs
Ames to San Fraveiseo over the Lincoln Highway ; or from Awmes

1 to end, would reach from

to Chicago and from Chicago to Key West, Florida, The approved
profiles provide for the improvement of about one-eighth of the
present county roud system

The deve

went of the rond work is well illustrated in the in-

crense of road profiles approved cach year, as follows:

Profiles
Year. Approved,
9 e . . 2, cesawinase: B9 miles
194 .. ST o s : : visse 4456 miles
1515 sesTems v ' auias e : veee B9 miles
1916 ... v y srenssrnsess 580 miles

A comparison of the maximum grades, rise and fall, and quan-
tity of earthwork for the profiles approved in 1915 and 1916
follows :

1915

Average maximum grade before improvement
Average maximum grade after improvement
Reduction In average maximum grade. . .
Average rise and fall per mile before improvement
Average rise and fall per mile after Improvement
Reduction In average rise and fall .
Earthwork required by profiles approved, cu. yds.
Av'ge quantity of earthwork per mile of road, cu. yds

The amount of earthwork required by the profiles approved in
1916, 4,739 485 cu. yds., is equivalent to exeavating a hole ane wmile
square and four and one-half feet deep. 1f the material were
loaded into dump wagons earrying one and onehalf eubie yards
each, and spaced end to end, the resultant train would reach four
times neross the continent from San Franciseo to New York.
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Brandand Specifications.

The stunilard carth road speoifiestions isued in 1915 have oy
povisedd and brought up 1o date, reudy to be saed Tor 1917 work
standand speeifieations for single and (or double-course gravel mad
eonstruetion have been repaired, ready to be issued for 1917 work
Road Lettings Attended.  (Refer to Schedule No. Six. )

Fiftyone lettings for the mnprovement of 46837 miles of road
lave been attended, The tota! contract price of this work was £311,.
1982, The earth exeavation included i these lettings amounted
Y 1,964,159 enbie vards, which cost 419756407, or an averige of
2148 eents per enbio yard,

Rowd Contracts Approved.

The only roud eontracts which the law reguires the counties ty
send to the Commission for approval are the contraets for more
than one thousamd dellars worth of grading work, et privately
witer bids have boen received at a publie letting and rejected,
Many eounties yoluntarily seut in their contracts for the Commission
to pass upon, even thongh they weree not required to do so. | Refer
ta Sehedule No. Seven. |

Thirty-five contracta for the improvenent of 20857 miles of road
linve been approved.  The total amount of these contracts is $260,.
504000, of which #221.380.00 is for eurth excavation. These con.
truets provide Tor the moving of 1,001.335 eubie yards of earth
it aversge price of 22,100 conts per eubis yard,

Hond Complaints,

During 1915 s0 many complaints regarding the condition of the
romds were roceived, that it was deemed advisable, carly in 1016,
to assign an engineer to give such complaints special attention.
Each compluint was given a number. A enreful record was kept
showing the progress of the work on each eomplaint, at any time
| Refer to Schedule No. Fight. )

One humdred fifty-one complaints were received during 1916
Une bundred twentyseven of these were on the township roads
Twenty-four were on the vounty roads, The division of the com-
plaints with reference to eounty and township roads is almost
identical with the relative mileage of those systems.  Sixteen eom-
plaints were based on poor work,  The others were a rosult of nege
leet.  The records show that sighty-five per cont (85% ) of the rouds
coneerning which complaints were made, have been repaired or
improvid satisfactorily,

KUAD HEPARTMENT L1
s April TN, there hve been filed with the Vommassion ive
pundred sixteen roml complaints, ux (ollows

Neviod

Year camplaints
1¥13 . %
1511 " . . . 53
1815 ; v 254
1916 AT : ; 151

The unusually large mumber tiled in 1915 is doe 1o the anusunl
wet weather of that yeur,  The following hriel statements show typi-
el exnmples of road complaints:

(11 Doong County.  During the summer 8 conereto box or cutol basin
was bullt at the upper end of 4 small clroular concrete oulver? betwoen
sections 7 and X, Garden Townslip. This box was built by the property
owner to Al up & diteh on his farm.  The trustees, fearing that the road
would be overflowed during high water, ordered the box ressoved. On
COetober 11th the property owner appealed his case to the Commission
pe was willing to do wha r In our jud ut was right

On October 12th the county eagineer, together with our distriet engl
peer, made an examination of the structure. They found that the box
had been bullt so high that the road was In danger of being Nooded
They thérefore recommended that the box be lowered in order Lo protect
the road. On Oclober 1ith we wrote the property owner advising that the
box be Jowered. On October 18th we recoived a letter from him intimating
that he would prefer lo remove the box entirely than to lower it. On
November Lth we were sdvised by the townshlp clerk that the box had
heen removed.

12) Fayette County. On May 20th we recolved o complaint regurding
the county rond In Section 1, Westfield Township, The complainant stated
that the repair of this road had been delayed from Lime to tioie by Lhe
Board, and that the proapects were not bright. On June 10th we wrote
the county sapervisors asking that they give the matter their early atten-
tiom, and wrote the complainant sdvising him of our letter 10 the saper
visors.,

On October 14th we again wrote the complalnant, asking if the road
had been repuired matisfactorily. He replied that the work had been
attended to promptly and satisfactorily.

i3} Monroe County. On July Tth we revelved & complaint regarding
the condition of the road In Section 322519, which s localed on Hural
Route No. § out of Melrose. On July 1ith we nolified the trustees that
this road had been reported In bad condition, and requested its improve
ment at an early date We also wrote the complainant, adviging him of
our action and requesting that he notify us agaln {f, after a reasonable
length of time, nothing had been done,

On October 16th, having heard nothing further from the complainunl,
we wrote him ingoiring aboot the rond. He replied that the road “was
repalred In very good order.”
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Inspection and Supervision of Boasd Work,

Fully ninety per eent of the road soustruetion work is varth.work
The inspeetion and supervision of this work does not require mueh
of the distriet engineers’ time, only one hundred ten and one-half
days being spent on such work.

{hanges in County Foml Systems,

The Commission hias taken setion on proposed additions or alter.
ations in the county rond systems in thirty-seven counties, invelvigg
sixty-eight sepurate requests by the boards of supervisors,  Fifty.
five of these requests wore approved.  Of the thivteen requests not
spproved by the Commbsion, seven were refused beeause of nog.
conformanes with the legal requirements regarding such ehanges o
wdditions.  There are now pending ten requests from nive eounties
[ Refer to Sehadule No, Nine, )

The fifty-five requests approved by the Commission involye the
sildition to the county road system, of 142.4 miles, and the removal
of 185 miles from the county road system. The net inerease in
the county road systems was 123.9 miles. Most of these additions
were on corporate lines. The thirteen requests not approved involve
the addition of 8325 miles and the removal of nineteen miles, or
i net inerease of 64.25 miles,

Special Assignments.
Engineers from the road department were assigned to do speeial
work, ns follows :

Dubuque Post Road ..........,
Btute Hoad Work ..
Special Burvey, Jones County
Conerete Road, Atlantle
Miscellanoous . =

The work on the Dubugue Post Road consisted of maintaining an
engineer ou this work to assist the engineer assigned by the Offiee
of Public Roads to have charge of this contract. Due to the bad
weather conditions in 1915, the contractor lost quite heavily so that
he was apparently unable 1o put on the foree in 1916, necessary to
mike die progress. The work Is not yet finished, There remain
tiroe and two-tenths miles to be grnded, eight miles to be graveled,
double-conrse, and three and four-tenths miles of old macadam to
be searified, re-shuped, and graveled, singlecourse.  The total length
of the road is twenty miles, 3

.
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The special assignments on State Road work consists of sssign
wents on eonstruction and surveys on ipstitutional romds wf Wssl
ward and Conneil Bluffs, where an engineer from the road lepart
went gave detailed personal supervision to the work

The special survey i Jouwes County consisted of making a e
tailed topowraphical survey of a portion of the Wapsipinicon River
at Anamesat, Ay this point there is a water-power development
whieh wonld be uffected by the neeessary rond and bridge improve
ents

The work on the vonerete romd at Atlantic consisted of mnking
gurveys and prepuring detailed plans for onehalf mile of eonereto
roail,

The miscellancous specinl assignments consist of attending sev-
enteen Farmers” Institutes, trustess” meetings, and miseellaneous
meetings, preparing and attending to three exhibits at three fuirs,
gving one sand-elay road demonstration, and aecompanying the
speeial Toad train.

stte Road Work.

Surveys have been made for the improvement of sixteen and one
half miles of romd at the state institutions at Woodwarid, Cherokee,
Rockwell City, Couneil Bluffs, Ames, Glenwood and Clarinds.  The
plang have been prepared for seven and theee-fourths miles.

At Woodward, Cherokee, Couneil Bluffs, Ames, Independence snd
Rockwell City, seven and one-fourth miles have boen Imilt to fl-
ished grade, 15,600 feet of tile have been laid, thirteen conerete enl-
verts anid one tile culvert huve Deen built, one small conerete el
vert and one large eoncrote eulvert have been extended, one eonerete
riilroad overhead erossing has been built, and one and one-half miles
buve been wraveled. Graveling is now in progress at Ames and
Woodward.

At Independence, Clive, Oukdale, Mt. Plensant and Fort Madison,
repair and maintenance work has been done.  The roads ot all other
etate institutions have been inspected,

An engineer from the road department hus supervised all the
surveys, preparation of plans, construetion, and repaie work on the
stite institation roads, This work has required ane hundred and
Iwenty six days in the field, besides the necessary offiee work,
Annual Report Blanks,

In co-operation with the administrative department, the blanks
for the township elerks’, trustees’, and road superintendents’, and
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" reports hove bien oup.

part ol the county
e, Det

il townshi

d instructions regarding the preparation of

peports huve 1ossued o the o HILY e

il township inls.  Approximately four thousand seis
I such blanks have been sent ont

The revision of the township report blanks was a tedions and dif.

15 old laws

sult task, N remin on the statute books, reguir.

irt

s il resulting only in confusion for the town.

sliip officials, A careful revision and repeal of these old laws wonld

vesult in i mueh necded simplifieation of the township reports,

Federal Ald.

A representative of the road department attended the meeting of
Aungnst 16 and 16,

valled by the Seerctary of Agriculture to eonsider the tentative roles

the state highwey officials in Washington o

amd regulations governing the expenditure of the federal abd -
propriated by the Sixty-fourth Congress. A tentative five-vear pro-
gram covering the expenditure of federal funds hag been prepared
tary of Agrienlture, Under this tentative

program, each county will be given a chanee to seenre o share of

o request of the 8

federnl money
Inspection of Highway Work in Other States,

Iuspeetions have been made of highway work in portions of Min-
nesota, Hlinois and Indisna,  The one outstanding impression ve-

eeived from these inspections is that lo although not eonstruct
it o large milenge of surfaced roads, is nevertheless laying o broad,
substantial foundation for future road development on a more log-
ieal hasis than the states visited,

Towa is giving specinl attention to bridge and culvert construc.
Hiny, permat

wling, and drainage.  These fundamentals the
overlooking., red to
go from the old, poorly-built, poorly-dreained earth road to a paved

states mentioned appear to They have pre
or otherwise hard-snrfaced road at one bound, rather than throngh
n grodusl and logieal development. The eost per mile for hard-
surfacing is so great and the milonge is correspondingly so ed
thut these states have passed over some of the preparatary work in
their effort to seeure more mileage

of surfacing with the money
wvailable,

Partienlar mention should be made of the bridge work, In 1915,
lowa spent #6.620000 for bridge and enlvert work, 4,000,000 of
which went for permanent construction. In the same year, In-

{
{
|

DEPARTMENT

Tra

Liw Riveted
ments and carries 2

Yemamce cost for paimting



] 1OWA ETATE HIGHWAY COMMISSION

diana spent $1,779000 for bridge and enlvert work l_'mui.jﬂ.i,‘
the mileage of romds aml relative area of the two states, Indians
should have spent more thau twice gs mieh to keep up with the Paee
set by lown

The argument cannot be made that Indiann does not ueed the
bridges. 1t is quite common o that state to find temporary bridges
and enlverts un a paved or hardsarfuced road.  The same applies
1o Hlinois

In lowa the first step in constroctiog a road is to build perma.
went bridges and enlverts, 1o a two hundred-mile drive through
the northwest portion of Lowa, from Des Moines to Spirit Lake, only
cighteen wood or wooid Hoor bridges were erossed, and six of these
were on township romds.  In Minnesota the same number of tem.
porary bridges were erossed on o ninety-mile drive from Mankaty
to St. Paul on a staty highway.

The broml, substantinl roadways, casy grades, ronnded eorners,
wide open side ditehes, and deep tile deainage being seeured on lowa
highways will eompare favorably with such work in any of the
states visited,  Four hundred cighteen miles were permanently
graded in 1914, 463 in 1915, and in 1916 it appears that about 700
miles will be so improved, making approximately 1,600 miles per-
manently graded and drained in the past three years, The connties
e just getting organized to go at the work in earnest.

I addition to the above construetion work, there has beon o gen-
eral betterment of all the highways. About eleven hundred miles
live been built to temporary grades, 5000 miles have been built
{0 watural grades, and  repairs and  maintenance  producing
mere  than  temporary results has  been  done on  every
mile of eount: road and on 90 per cent of the township roads.
Rearly all of the connty roads and a large pereentage of the town-
ship reads have heen placed and maintained in such a condition
that they earry the traffic with comfort and safety, Contrasted
to this situation, the states visited have neglected the maintensnoe
and general betterment of the highways to suel an extent that even
the state highways are getting worse instead of better, exeept on the
limited miloage that has beon improved, The special observations
wde in the states visited follow :

Hlinois.  An iuspection was made of brick ronds sround Paris,
and of the brick and conerete roads near Danville, OF the brick
roads inspected, it appears that the monolithie type in which the
brick are Iaid dirvetly on the fresh conerete base, is much superior

ROAD DEPARTMENT "

to the sand eushion type which was for many Yenrs a standard von
struetion.  In the monolithie type there is no rumbling or hollow
sound under traffie. In the two vears since the monolithic brick
pavements have been bailt they bave had none of the S hlow-ups”
common to the sund enshion pavement,

Numerous inspections were made of the edges of the monalithio
povement, amd in no instance was there any apparent separation
between the brick and conerete hase,

No expansion joints are used in the briek ravements which are
being built near Paris or Danville, At present the leaving out
of the expansion joints appears to be an advantage. The pavement
rides easier as there are no broken down expansion Joints to eanse
jolting. It will be interesting to wateh these pavements a few
more years before passing final judgment on this change,

The portion of Hinois visited is noted for its brick industries,
and it is here that we would expect to find the most durable type
of brick roads construeted,

The oldest brick road inspected was said to be ten years old. It
is of the grout filled, sand eushion type. The surfase has deter.
joratesd 1o such an extent that extensive repairs should be made.
fther pavements six to eight years old will need attention soon.
In view of the observations made, it would seom advisable to limit
the life of bonds for even hrick pavements to not (o exeesd twenly
years, and preferably fifteen years, The life of honds for less
durable surfaces should be correspondingly reducid

Indiana.  An inspection was made of roads near South Bend and
La Porte. The Lincoln Highway between these two towns is hand-
surfaced partly with concrete and partly with limestone macadam,
The eonerete was lnid in 1915, It shows the eracks typieal of such
ronds.  The macadam was laid in 1914 at & eost of approximately
#5,000 per mile, and in 1916 was given s surfaee troatment of tar.
The bouds issued to finance this work have eight sears vet to run, but
the road is rapidly going to pieces. This rond must be given exten-
sive repairs in the near future or the initial investment will be
lurgely last.

Onee off of the hardsurfaced roads, traveling is inconvenient
a5 the dirt roads have been negleeted,

An investigation was made at the state house, of highway con-
struetion, bonds, and taxes. Indiana has 63,370 miles of road or
about sixty-three per cent us much s Tows, On January 1, 19186,
29,550 miles or 46.9 per cent of all the roads hid been surfaced with
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' il of & pavewent. On the same date lows
2.0 l r
I ~ et surfsced rosds
™ I | it leagy -
road i el = lowa
s DO AN gnlios eovl,  Tondimom hias 63370 méiles.  lowa spetit
1915 for roawd work, bonds, and interest, exelusive of biridge

enditires, $6X98.000, or $86.00 per mile In the

sme year bodisos spent for the sane purpose $14,438 000, op

228,00 per mile
I Town the rate of tax Tor romld parposes is 7.80 mills on farm
preoperty, 062 mills cn town property, and D46 mills on property

i eities of the firt class.  On the same busis the rate of tax in

a for road e s B3O8 mills on farm property, and

U Januvary 1
ng to 174,509

wtpeds  maoam e

g roud bonds smount-

s outstandi

g road

WnY Vesrs zgo whe iy of the lowa roads were nothing but
'-\i(lfli!l\ -
If Towa would levy romil taxes at the same rate that Indians is

wvying, the anousl romd pevenues, exelusive of the bridge fund,

wanld wmount to 31500000,  After dedueti at the presoent
Fite of vepairs and maintennnee, this fund would gravel the entire
county romd system in three veurs, or pave that system in eight
yoors without the issnanee of bonds
Inslisna bns no state highway eommission. ANl rosd and biridyge
rk 15 handled by each eonnty and township board independently
r | 1‘]" re

i the ¢

any other b

no standand plans and specifications

cod no uniform nstrueti eeured.  The bridge plans

by law, furnished by the bridge e

The roads are township roads until they are surfaced and ae

nty

“pred by the county commissiouers. Then they become

and are waintained at the expense of the connty, This s - &

nless system of improved highways, overloaded 7 v

Ben Unnecessary to o primary system,  In many ine @ 5::

stunces partions of the county system conneet with no towns and " &
o other county voods. 1y lowy wystem of ecounty or primary ;:
rinils was first solected and then the constraetion of that svsten "
i ler Thiss the eonnties ave o definite object in view whieh “ i
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will result in & more efficient expenditure of the funds apprs.
priated.

Minnisota. The inspection of Minnesola roads eonsisted of an
automohile drive from Jucksn to Worthington, Tracy, Mankate,
8t. Paul, Exeelsior and Albert Lea.

The prineipal impression sonred from this inspection is thay
Minnesota has many long, continuois stretelies of gravel roads syjs,
nble for travel at all seasons of the year, From Trecy to Mankata,
o distance of ninety miles, and from St, Panl to Albert Lea,
one hundred miles, our enrs were searcely off o gravel pogd
Some portions of these romds were in splendid  condition,
Other portions were quite wavy, The one sutstanding feature is
that here were long, continuous stretehes of road which eould e
used at all seasons

The surface used was about the same s our Type “B,"" single.
course gravel surfacing, ten feet wide, roquirine S80 eubie yards of
gravel per mile. The cost ran from £1,000 to £1.600 per mile
These roads will not last long under the heavy traffic which they
enrry unless they are constantly maintained in a moest thorongh
manner. The Minnesota Highway Commission states that about 100
cubie yards of gravel per mile should be added each year to replacs
thut worn pway, and that in addition, about ifty dollars per mile per
year should bo spent for general maintenanee, g total maintenanes
charge of ahout £150 per mile per year.

Near the eities of St. Paul and Minneapolis, short stretehes of
concrete pavement have been built, and old water-bound macadam
ronds have been surfaced with asphalt macadam. Such eonstruction
is, however, limited to the heavy traffie districts just outside of
cities. The main surfacing used on the Minnesota roads is gravel
Even on a very heavily traveled road between Excelsior, a summer
resort at the west end of Lake Minnetonka, and the Twin Cities, a
gravel surface is in use. This road is oiled each year and kept in
splendid condition. The maintenance costs dhout $400 per mile
per year, but even this high annual cost is less than the intersst

on the money which would have to be invested if the road were

paved,

Minnesota is doing so much more road surfacing work than Tows
that sn inguiry was made to determine the reason. Minnesota has
919000 miles of road. lowa has 104,000 miles. Minnesota spent in
1915 for roads, bridges and eulverts, $8,003,000, or an average of
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g0 per mile.  lowa spent Tor the samie purpaose, $13, 606,400, ar
ar Averge of $13100 per mile

This would seem 1o indicate that lowan is speodivg more woney
winl getting less results than s Minoesata.  That is, however, not
the case In the worthern part of Minnesota there are vast, sparsely
settlid areas.  The roads in these unsettlead arvas are ineloded in
the total mileage given but they earry Litthe or no traffic and require
po work. In lowa every square mile is settled and every mile of road
wtist be maintained.  Minonesota is neglecting the bridge and eulvert
work, Towa s spending bl her funds on hiridgos and enlverts,

Our county vomd system containg 15,766 miles.  The Minnesots
state romd system, which is the one on whieh the surfucing work is
Iwing done, contains 12900 miles. A comparison of the road ex.
penditures on these systems is the only fair basis of comparing the
penditures in these two states.  In 1915 Minnesota spent on the
state road system for rond eonstruetion, repairs and maintenance,
3028000, There were 2317 miles of unimproved state roads on
which there were no expeaditures.  The money was spent on the re.
maining 0953 miles, the average expenditure heing $133.00 per
wiile. In the same year Towa spent on thé eonnty road system for
the same purpose, £3.400.00, or an average of $216.00 per mile, In
other words Minnessta s spending  fifty  per cont more per
wmile per year on the state rond system than Towa is spending on
the county vond system,  This difference in anuual expenditure,
coupled with a more availuble gravel supply, undoubtedly explains
why Minnesotn is so far whend of Town in gravel rowds.

OF the states visited, Minnesota more than either of the others,
cffers an example for Inwa to follow in road work. Minnesata is
building good earth roads, althongh apparently not nsing tile drain.
age as liberally as Iowa. She is surfacing long stretehes of road
with gravel, thus proviling a large number of communities with
serviceable roads, rather than providing a few communities with
limited mileages of high eost roads

The low cost roads in many instances, probably, will cut through
when the frost goes out in the spring. They will require eon-
siderable waintenanes, and will need to be resurfaced in a few
years, At bost they are only temporary, but they meet the present
fealfie vequirements; they can be used at all seasons of the year;
they ean be hnd within the means of the people who pay ; and even
if they do have to be repliced in a few years, they will have retarnod
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Chapter VIII Work of the District Engineers

The five distriel engineers huve spent 1,177 days in the varion
counties, nssisting in the connty and township highway work.
hinve uttended Fifty-one lettings for the improvement of 468,37 mils
of road costing $511,010.82; one bundred thirty-nine lettings for the
construction of 2001 bridges costing $2322411, amd cighty-seven
lettings for bridge aud road material, The profiles for 850 mils
of road have been exmmined in the field to determine the reason
ableness of the improvement contemplated,  Eighty-nine complaing
regarding the condition of the highways have heen investigated, anl
o number of mestings have been held in each distriet for the purpese
of explaining the annual report blanks to the county engineers.

The number of diys spent in the field are clussified ox follows:

1915
Examination of bridge slles . ...........co0vqeeirn 146 days 5
A 11 dye Jettings. ... ... .. : 155 days 13§
Attending material lettings . 67 days 79
luspection and supervision of bridge w 41 days 162
Examination of 'y work ... dree A3 days 12
Special assignments ..., ... .. 226 days 1
Attending road lotlings o Bdays M
Apyroval of grade loes, ..o . 130 days 168
Inspection and supervision of road work........... 266 days 0O
Inspecting posoid ch of county roads...... 15 days 27
Investigation of complalots, ... ..., T Lo .o 120 days 7 e
Explunatien of yearly report blanks.. vesesens 43 duys B30
Uncirastfed ... ...0iiiaiinees VAla ey ul . 86 days
TOORRE o a5 e wia a4 A a A Ao W A 1,641 days
Deduot timwe of engineers of road department...... 304 days
1,337 days

(Refer to Schedule Number Ten.)

WORK OF 'THE DISTHICT ENGINEERS 105

The vlassification given for 15 ineludes gt oaly the field work
of the five distret engineers, bt also the field work of the T
of the roml departiment,  The slussiGeation given for 1916 intluiles
only the work of the distriet engineers.  The number of davs re.
ported for 10015 (LIST) includes thirteen wonths time, The ill:t'!'hj.'l'
prer monith was W2ES dhiys, The number of days reported for 1916
imelndes twilve months  The average per month was 98,00 tlinys.

I the thirteen wonths ineluded in the 1915 report, the five dis-
trict eogineers traveled by poil 108344 miles, or 8234 miles per
wonth. Lo the twelve wouths ineluded o the LO16 report they
wraveled 10074 miles. or 8760 miles per wonth. The nyerige travel
for vach day spent in the field was cighty-one miles in 1915, |
vighty-five miles in 1016

It should be noted that the anoual distance travelod by the five
distriet engineers 1 less thun the milvage of public highways in the
state,

Summary of Field Work of Fach District Engineer,

First District. Engineer . Covkendall has attended wighteon
wterial lettings, thirty-two bridge lottings for 784 striuctures sost.
ing $679,795; sixteen roud lettings for 1645 miles of rond costing
F20H002: jnvestigated nineteen complaints; spent twenty-one
duys in taking field measurements for hridizes, thirty-one days on
liold examination of read profiles, and thirty-nive days in the sap.
ervision and inspection of bridge and road work, A total of 240
days has been spent in the feld reyuiring traveling smounting to
L2480 miles.

Second Distrier, Engineer W, H. Rootl has attended twenty-cight
Imntrrinl lettings, thirty.sevon bridee lettings for 459 strocturmes post-
ing $380,H930; cight road lettings for 43.67 miles of road costing
i&{ﬁi!.?ﬂ; investigated dleven eomplaints; spent thirty-vine days
uhn_g field mensurements for hridyges, twenty.siven l.ll.ﬂ'b on field
nnu!matif-n of road profiles. and fifty-four duys in the n-u[u-r\-iuioll
and iuspection of bridge and voud work, A total of 240 diys has
Twen !rpmt_ in the field, reqniring travel amounting 1o 20,225 miles.,

'l‘:bird District, Engineer W, F. Beard has attended nine materinl
kl:wp. twonty-four bridge lottings for 306 structures eosting
HILE01.29, and twenty-one road lettings for 246.3 miles of road
visting $204,009,10; investigated five complaints spent three days
h-kfug fiehl measurements for bridges, sixty-seven dayvs in field ex-
tmimation of rond profiles, and forty days in the inspection and
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costing ¥ ttings for six miles of roa
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Chapter IX Railroad Crossing Improyement

Jawiiary 1, 1916, to Janwary 1, 1917

aclive cam

Sinee May, 1914, the Commission has undertaken a

pangn for the elimination and improvement of the most dangerons

State.  The inereasing number of deaths

railroad crossings in the
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CUMPARATIVE STATEMENT (F WORN ACCOMPLISHED-BALLRGAD CROSKING,
IMPROVEMENTS T0 JANUARY 1 il

—
Total
5
e i Jam 1 wE
Totsl ersain njerds lmu!‘. : 2 4 m
Total railon ings igvolved on proj
wcte Hiated . i Ml *q
Proageate rveyesd i 5 F | ]
Projects lor which plans amd eeitmataed
wete prepared duning year. ... h\‘ n | "
Sumber of canferences held during thy year b F- | “
Teoral projects satisinotorily adiosted 41 b1 "
Progects completed during the year.... z a2 | "
Neamber ol crossing prajects listed which
have leen appealed to Ratlroml Com |
. 3 ]
- - | *
4 [} ]
; w0 3 B
iiproyed i i &5 M »
i wrojects temporanily alandoned o | T ™
Estimated ensl ol crossings satisfactarily
aljusted . SIE 3m §li0 259 00 17, 5w
Total estimated cost o crossing improve:
menty un Uom an. \ \ 211,40.00 AN, 0 561,08 00
Total amrint iated By railrosd
ool P T 120 & um 137,30
Total am proprated by pelilic (onds
for ng projects . . 3000 R IR

There nre 8,700 railroad erossings on the 104,000 miles of publis
Lighways in lowa, which is approximately one crossing for every
12 miles of highway. OF the above number, L4 or 18 per cent e
loeated o the County Road System and 7,043 or 52 per eent are on
fhie township Road Systewm, 11 is, therefore, apparent that sinee he
County Rond System carries o large per cent of the entive traffie,
that the most dangerous erossings on the County Road System
should receive first consideration. 128 or 54 per cent of the 25
erossing projects listed for improvements, are loeated on the Conrity
Road System,  Eighty-four or 35 per cent are on the Township
Road System and 25 or 11 per cent are inside of corporation limits

Method of Handling Crossing Complains.

Eneh erossing project presonts a specifie problem which requies
a specinl study befors s satisfactory plan for elimination or im
provement ean be worked out,  Tu many eases, it is necessary W
prepare detailed plans and estimates of cost showing the existing
vondition and the method of huprovement recommended. [h genenl
u similar progedure is followed on all projects called to the aten:
tion of the Commission. ~

Upan the request of the proper county, township or eity offielal,
the crossing is assigned o project number and listed for |

RAILWAY CROZSING IMPROVEMENTS 109

An crinerr oF the Compiission. fumibinr with work of this ohar
piter, b= assheted toowadoe aodedwilod stusdy ol the existing Prossing
andl peeommetdations for pupeovemeat o MY sl B 18 Tiees-
dory too ke @ complete topugraplieal sueves of the werritory al-
Jueent o the erossing in order tooseoare the nesessary iufnrua.ill.iul\
for working ot the plans for the improvenent of the rrossing.
(Hee poge 11000 After the plans und estimates of cost hiave hoen
prepared and forwardod 1o the wterested partios, o conference is
arvamged, usually at the site of the erossing. This conforence is held
for the purpose of cousidering the propased plans for improvement
and the distribution of ot betwess the railtoasd company il
eotmnty, township or eity anthorities interested,  On account of the
dsimilanty of erossing projeots wd the loeal eonditions wffeeting
eael improvement, it s impreactical to reeommend o Ffixed method
ior the distribution of cost which would be applicahle to all projects
under consideration. 1t hes alse been found inequitable to follow
a general poliey of distributing the cost of the improvement by
tween the raileoad company and public funds on the basis of the
proportions of eost expendel ou the railroad and highway right
of ways. Suech s distribution of cost has only heon found equitable
ina yery limated number of the erossing projects which have been
satisfuctorily adjusted. Sinee thers is a joint responsibility existing
Botween the railroad and the public at highway crossings, the dis
tribution of cost of cach improvement shoald he g stubjeet far care-
tul consideration aud should be hused as nearly as possible on the
setusl henefits received by each of the interestod partios,

Appeal to Badlroad Commission,

I a satisfactory agrcement cannot be reseliel, an appenl is mades
10 the Board of Railroad Comiissioners, who are given final author-
ity by statute for distribiting the costs of suel improvements, On
e projects adjosted o date, o Lol of 14 or approximately 15
per vent af the total simber vompleted, have beon appealed.  Six
Frojects or 6.2 per cent of the total adjnstments have heen upon
tormal ardees of the Board of Railroad Commissioners,

Types anid Distrit of I

L Crossings

OF the three types of evossings : geade, overliend and undergrade,
11?' Tar the most dangerous from the standpoint of the users of the
highway, is the grade erossing.  While 1o accurate figures are avail-

able at this time, it is estimated that over 90 per cent of the eross-
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Methods of Impravement
It & apparent that the greatest nuniler of nprovements listed,
sre on grnde crossings.  Three geoeral methods of improvement te
grade aressings have bt sieesssfully emiploved :  Elimination,
graide separation of improvensent to obtain lwtter approaeh grades
or views

Elimiuation s uswally seeomplishe., by relocation of the high
way whivh is the method uved wh

ever practivable.  Grade separ.
ation necessitates the construetion of overhead or undvrgrasde eross
ing structures and s the methiod recommended whenever reloca-
tion s dmpracticable o topograploeal or traflie ennditions will
Justify a heavy expenditure for sueh o method of improvement,
11 elimavation vr grade separation s not o Ceasilile method of i
provement, it a8 often possible to greatly improve the original eross.
ing by & carelul study of the local conditions which make the
crossing dingerotis. Hevelling the hanks, grading ot approaches,
mmoval of obstructions 1o the view of approsching trains or
seinieles, amd slight reloeations are all common methods employed
i greatly Denefitting grade crossings,
The overbead orossing complaints generally arvise from a failure
vn the part of the railroads ts appresiate the safety or conveniense
of the users of the highway. Steep approach grades, narrow road.
wayk, right angle approsches, or unsafe structures are all canses
of complaints commonly filed with the Commission.  The time is s
hand when proper provision for the safety and convenienes of the
traveling public should be of first importance in the design and
cemstraeticn of overbead bridges, and in order to obtain these in.
herent rights for the publie, it will be necessary to PEQIIT, Penew
or reloente a large number of the existing structures of this char-
aeter,
The complaints on nndergrade erossings have been numerons hat
ot es general s those on the two types of erossings just mentioned,
Mest of the complaints filed, refer to inadeguate drainage, insuf-
ficlent horizontul or vertical slearance, or obstructed view to vehieles
approaching the erossing.  The remedy these conditions, neces’
sitates & careful study of loeal conditions affecting the improve.
ment and in woue cases, requires the preparation of detailed plans
for the specific improvement.
Tor Improved Orossings.

The Commission has formulated some eneral recommendations
governing the construction of the three types of erossings just men.

L
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Important Crossing Adjustments,

Several important erossing projects have been ndjusted during the
year. Notable among these is the elimination of one dsngerous
grade erossing on the main line of the Chicago and Northwestorn
Railroad and the improvement by reconstroetion of an overhead
vk of the Chicago, Roek 1sland d Pasifie Rail
road. These two crossings are involved in the same project, the plans

e over the Lr

for which were prepared by the Commission. The Hnprovement

eonsiits of

e construction of a subway under the Chicago and

Northwestern tracks ot an estimated cost of £28,000 and the re

i |

pla ¥ permanent construetion of a temporary ecombination
wood and steel viaduet over the Chieago, Rock Island and Pacific
track al an estimated cost of $22000, The estimated cost of the

entire umprovement is 850000, of which the Chieago and North

Western Railroad Company is to pay approximately £25,000, the

thieago, Roek Island and Pacific Rail F12,000 and S

ry
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fangerons rosings in Polk County &ill be

proved by grade separation next A erossing loeated

on the Beaver Avenune Rosd near the north

v limits of D

Moines on the Des Moines.Perry Interurban will be replacsd by uy
overhead bridge during 1917, An agreement was entered n
November 27, 1916, berween the Interurban Cotmpany

1 for the improvem of ths erossinge nnder Mans
s preparesd by the Commission.  The estimated of this im

provement s #6700,  The county will pay 45 per cent and i

Interurban Railway Company will pay 35 per cent of ot oy

le erossing on the s

this pr t Another very dangerous gra

Moines-Uarlisle County
Rock Isla ardl 1

township, will he replaced

its intersection with the Chiesge
ns 28 and 29, Allen

il bridge with

1yoan overl

h ap

proach grades A agreement was wehed between Polk County

md the Chicago, Rock Istand wnd Pacitie Raileoad for the improve:

ment of this erossi

i meenrdance with the plans of the {Cormis
sion. The estimated cost of this improvement is $8,700, which cot
will be disteihated on the basis of the Raile

Company paying
6O per cent and the connty 40 per eent
Many other important orossing projests wero adjusted during the

vear 1916 and a detalled statement of each erossing listid A eears

wler Sehedule 100 The tatal estimated cost of erosing impre-

ments ¢ sted on plans prepa

Al by the Commission doring 1916

s S110250.00 of which the railr

ad will puy #6510, ur ap

s FEGT v 620 per eomt
Plans for Future Work,

Surveys for a number of important projects have been mmde smd
the pl

Mis wre now in the course of preparation. A number of these

ts will be eompletod in time to allow conferences to he held

before the eonstruction season

ens arnd nstrueting

work undertaken in 1917, In

dition to the regular plan for im-

provement of the most dangerous erossings as outlined above, the

ommision expects to send out blanks to the county engineers to

genoral information on all highway erossings in the State
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NO D -CLANKR COUNTY

Sertion 2, Green Bay Tiwmhip, 1 mles somth of Cowals; Clibcagn, Woat itnigo .
Cruincy Railinad
Progealtbm rewly bie cmibiirmns Will be taken op 0 917
NO b CLARKE COUNTY,
In Singlers Addivion, tosn of Womdbarm; Chicago, Barl
Proposition sppealed 10 Kailtead Commivonm Derrmler 3 1913

& Quincy Raiopsd

NO & -POLK OOUNTY

Retwern Scctbins 2.8, Aln Toanship) Chisage, Bock liband & Pacife Rafad
Ar 3 oonferemcr hebd on Rovewbier &, 198, an sgreement was reached botwven the
railbrusd and cousty which insurve the ol wl this o grade cmasing.
The county pays &6 and 1l road @6 of the entise cost of the improement,
fonaed om the plame 00 preparnd by the Commissim  Work will be done in 992

Ne @1 -ADAMS TAVLOR COUNTIES

Bection 1, Grant Towns Adams County, Clbcago, Burlington & Quincy Ritlroad,
Temporarily shandoned 51 eeqorst of Boand of Supervisors.

NO. 4 HAMILTON COUNTY,

Section 17, Cass Township, 4 wmiles nirth of Webster City: Chicage & Norihe
Western Railroad.

Nev warvey made.  Pr

tempararily aband
RO - HAMILTON COUNTY,

hi'-miu & Cass Township, 5 wies north of Webster City; Chicago & North- Western
”on.uu-nlc Proposition lemp Iy abandoned

NO, @ --DIEKIN“Q‘I& COUNTY,
m:;ulhm ™ wnid A% Diamond Like Township; Chicago, Rock Island & Pacifie Rail

A;llulld at comference hebll July 10, WI&  County builds colvert and ’lﬂl Som
ol grading cost Railrmad Company pays remainder of cost, Y

NO, S0 CLARKE COUNTY.

fulmumnmuvw.m.:mm-uutm
L, baadaned.  May b tuken wp in 17,

WO S-WASHINGTON  COUNTY.
M&:}Hﬂﬂ.lﬁn Tawuship, in lows Junction: Chicage, Bock lsland & Pacific Rail

Comberemer will be arranged upon tequest of Board of Supervisers. Plan snd eai-
matey prepared by Comusission.
MO S CRAWPORD COUNTY

MBections M amd B, Boyer Towmship, § miles sovtbwest
Kot Westars P of Dows Tity; Chicago &

wow uwder adjustmant betwesn county and railrosd company. Me
sgreement eeported o date.
NiL 8- LOUISA COUNTY.

Sectmn 35, Wapells T 144 miles Minneapalis
& wamabip, » west of Eirick Station: L3

&m-nhﬂullhmnvmiﬂueshmymw .
sition to the Railrosd Company, sgrecing to pay B towards the improvement of

RAILWAY CROSSING IMPROVEMENTS 1%

wing B3 The Lhuwts sl me greide sroveing Accentpnde al the

prea
pro

whon hae pt been mads Ly the Company b date

Nib W LAMTISA COXTY

Seation JL Mornisg Suw Tossahey, & eiles sartheast ol Mormmng Ses| Chilcsge,

laril & I

ad bemarded 1e vai
4 siprretsors

sl sompany aml sminty

Bection W, Liberty Tomnahip, near Hamaltom: Chicage, Purlingran & Quiniy and
Watash Rallrosds

Walrpad vempanies have metally
alandaned

vignal larll sod propesitian has bwea temperarnly

NOL 8l DALLAE COUNTY

Sections A7 and 0, Lwbon Towwehip: Cliesgo, Rk Ivlasd & Pacific Railrasil
Propsivon oos ompleted. Rallresd Company snd coanty each paid 55 of tbe
et ol Vhe impravement ealpmated o0 e

WL MONROE COUNTY

Section 1, Troy Towmebip, Iy wilss et ol Albia; Minnespoiis & St Lowin Kailroad
Plans swd estimates nom evmplets snl project will be taken sp ot omberence bo be
bebl warly im ¥

Ky & MARION COUNTY
et Chicagn, Baurd A

S b Kussville Township, 2 miles enst of K
rned

. we Ahis b . The exsting wnder
wilened awl impeoved 80 entite expense of Raibmad Company,

RO - MARION COUNTY,

Sectionn 19 amd 2, Swan Township, (o town of Swan; Chicago, Borlingtin & (huincy
Railroad.
Satinfactorily sdjusted, (See 115 Heport.)
NO e WOODRURY COUNTY.

Bectbons M oand AL Manoer Townslip, near Lawtons Chicage & North-Western
Railroad. _

Plans and estimutes o cont forwarded to Railroad Company and coumty, Conlers
wmor will he arranged opon request of board of spervisors
COUNTY.

Section . Litthe Siwin and Section 3. D To .
Paul Ruilroail.

Appested 0 Ralliwadl Commisabm wha ordered improvement in sccetdancr with
Commissinn's plans.  The county 1o do the grading wnrk sad the Raliroad Company
10 pay st 1o enceed BN Work completed in 1006

NO. 71 JEFFERSOX COUNTY

Sevtion W Lockridge Township, esst of Lockridge; Chicago, Bathagion & (uiney
Rattrasd

Thin improvement was sdjosted st o conference beid in 115, bat on scovunt of &
tater bmprovement 10 the oounty bighway the project was sbandaned  Now included
under No. 12 Ses report an thls projoct.

NO M-LEE COUNTY.
Suctions 3 and 4, Weat Point Township, nesr West Pointi Chicige, Hutlington &

Chicagn, M kee & St

(uiocy Harlouad.

A cuml s e dderation of the imy ol this project is set for
Jamsary 4, M7, Plans and estimates of cost are complete, which comtemplate the
liminstion ol bour wnd the lmp of twe i

3




i IOWA BTATE HIGHWAY COMMISSION RAILWAY CRORSING IMPROVEMI ol
k COUNTY
T L | -
v "
< Lk .
i
M @ Morlington & ’
L A\
r SOPETV I RGE ’
Ol sT 5 ALLAS
¥ K & Uuincy R yoes - . i W - M ) I K
pr . « r ot .
tributlon e bl e ~ ’ "
. vl Waily
¥ i LY COUNTY
i wr En shurg; Chicag
3 '
" v 1 e of County
’ ' YOving crossing in "
WAUN Ui HTNTY
< I Taw i Great N '
Gl i t nd Wl « ’
Hpant \ ad v this pr
i ' 1 ' et 4 seesl agreement
S0 € -KIOUX OOt
W and Northern Railroad
for 1k ve recently heen completed and
plans for the linps an early date
NOLOBCLYON COUNTY
S W, Larchs il S v Sione T Chicago, Rock Istand &
¥ Kisilessadd
Plan . v improy tand 3« e arranged
pow re Py o Ly € T W .
' ) vhe highway, aee heth in . vl
) LYON COUNTY - g Gawatl Nor "
" T ' 2l N wis .
. Is - . th of 1 Novihers Railes “nbin i i |
. ' [ i Will be taken ‘ie . o Kbk
tovving in eccordance sith ptas Prepar Iighe v Vst
- DAVIS COUNTY voad € v 16 ek pay M ' < impe
< W i v W Hartroadd N % DUTLER CiU'NTY
T e - 5 Hegeort
Sections 3 and A, AMion Tewnship Parharsburg: Chicagn &
i) Korth-Wes Kailouad
- 1 i v & St il Wailroad “urveys made Lot plans haye e pregared. Temporani ha |
Trmpr Wnied,  (Bew 1918 Repor
NiL

XTY

Section I, N « Towuship; ago, Rock Island & Pacific Railrosd

st wn enrly date lor

the immprovement ol this crossing "
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Woh s MARIN COINTY
Sectbon 2, Swaw Twansbup, § mile seil o Swan; Chicagn, Onrhngton & [T
Railroad

Tempararily sbanduned.
KOy b MUSCATINE COUNTY
Section M, Guahen Township, 3. milés ssst of West Liberty ; Chicagn, Rock Tatasd

& Pacibie Raibroad
Crossing improvad as por plans of Comrmis von Settlement with Ralrsd Compasy

wow pending. Satisfactery adisstment in ms
Ao ek LBV QUE COUNTY
Section 2, Dubimpee Township, Conter Grave; lllinms Central Radeoad,
Cnnstruetion work sompleted on this project.  (See 1913 Report, )
NO s DUBCQUE COUNTY.
Sexting M, Conter Township, Tuban Visdwet: Dliseots Central Railosad
Constroction wark sompleted on this vi t (Sex 1995 Report |
N M- DUSUQUE COUNTY
Sectinn 30, Tayhw Township, | mile weat of Epwarth; incts Ceniral Railrasd
Comatraction wurh completed ja Wis  (See 1915 Report)
NOUME-FAVETTE COUNTY,
In city of Oxlwein; Chieage Great Western Railroad
Tempurarily sbanduned  (Sex 1915 Report )
N0 JR-WAYNE COUNTY.
Bections 15 and B, Jacksow Towwship, i twwn of Harvard, Chicage, Rock Istand
& Paclfic Rallroad. %
Conference hell at she ol vrossing September 1, 1916, No ggreement reached
hatween Raibrosd Company sl county.  Adjnstment now being carried on by earre-
spondence. i

N

RO -10WA COUNTY,
Near Nopth Eogliah; Chicago, Milwauker & St Panl Ihlhnld
Temporarily abandoned.  (See 1915 Roport.)

NO, 15-DOONE COUNTY.
Sections 3 and X, Garles Townahip, | mile cast of Madrid; Chicago, Milwauker &

St Panl Rallvosd.
Temporarily abamdoned untll further sequests for improvement are Gled

NOU P DALLAS COUNTY.

Section M, Van Meter Towuship.
Temporarily abanduned wntil larther oy tar s ing impy
ment are mede.

N 18 LUCAS COUNTY.

Court &mmhl‘wm. Chicagn, Burlington & (Quincy Railrosd.
I in W15 No decision announced to date  (See
WM)

N - LUCAS COUNTY.

H Street i Char Chicagn, Burli & Quincy ]
Appeated (6 Railroad Commission in M5 Ni decision snnoonced 1o date. (S
15 Report)

NO. i GUEENE COUNTY.
ma.mr-mh.hmdtm—;nuptm”

Railpoad
Temporarily sbandooed (See 1915 Report)

HAILWAY CHOSSING IMPROVEMENTS FEA

MO L STORY COINTY
Soctions § ond W, Xronds Tranship, twren Coil | Nevade; Chamgn & Sosth
biagn, Bork loluwd & I T
bkl n Pt vemment ol Ahe dveshead
grossiny wver e Chicagn, Rerk | | Company's trocks snl
jhe cminatem ol the grede e ol the Ul

Rerih - Wontern. Al the comlorrmes " o ke . aland «
fe subemi? @ praposiem le ther menagrment o lating 1he
fammianson’s  pl Par  impteaveont provides by the  aud bl wm
garth apprimeh grede bor the sochw tiviils sn the wost end of the presest wisdact,
and the oumplele peconstroction of the visduot over the tracks and approsching the
pracky frims the esst. The divis ol st was t Iy agreed upon which places
the vomdtanation amd maintenasin caats of the west g ach wid enmitrudtion
\be tracks wpon the Uhicago, Mook Dnlsnd & PFacific Wl The towhly 15 svsime
i conh ol construetim and maintenance for the rast approach bn acomrdsner with
e Comimisaion’s plans  The costs umsder this sgreement wonld be divided spprosic
mately v bollows Chicage, Rock Ioland & Pecike Raibrasd, $L400; connty, 9,00
A fusl scxeplance is being amaited from the mansgement of the Raroad Company

e Angust Bk an sgresment weor resched sib the Chicage & North-Western
Railrwad Company whick * b comstruction of & sulway cemaing wnder the
main Loe bracks o the w il i soverdawee with the plans s pregured by v
Comminaiom.  The tuta) watimnated cont of this part sl the improvement s 18w
The Kailroad Company will construet the yubway under the tracks at an evtimated
it of S0 The county will comstrues the highway north of the tracks snd pay
Hom (owwrds ihe construction of the subway which makes an estimated expenditiuee
for the evunty wi B40M

Umder the sgreements practically assored, (he daagernss grade croasings on the
Phlcagn & Nerth - Weeters tracks will b eliminsted and the siasdoct over the
Clieuges, Rock Taland & Pavifie vesiks groatly improved

Appraaimate distribution ol expense;

Chicage & North o Hailrawd. . ., e O, 145,000
Chicagn, Mock Inland & Mit Railriad, . R T
Blory eounly oo Ve 1 [ . wiig veos RO

$50,00

NOL 6 SCOTT COUNTY,

Secthon 38, Prineston Township; lh-nnwﬂ. Kowk Island & ‘Cur!h Western lulm-l

Flane and estimates ol cust were Jeted by the U in WIS
proposition was hnally appesled fo ihe Railroad m.wm-.
hetd ot Princaton om Juwe 23 1906 No decision has Leen annsunesd by the Rallrosd
Commiveion to dube  (Ser 1905 Magorrt )

NO 12 GREENE COUNTY.

Sectione ¥ andd WL Jaek s hnnﬂp. tlian & North Westers Bailrosd

Al » 4 hald i Jefl 19 194, the oounty submitted s
miqn-uumimd.lmmumuu.ashmruhuunh
Rafbmad Company paring @% ol the entire gont of the impravement in sceordanse
with the Commisskin's plans

NO. 13- GREENE COUNTY.

& ERTT A " B, | wile west of Scramtim; Chicagn & North-
Western Ruilinad. i :
At & conference hell in JeMerion on [ by 1%, ie, i

by the chunty o the Walrosd Company on this projeet, The plans es m
the Commussion were sdoptel  The county aml Railresd Company are ouh l::
% of thr cont ol the inep e grade ing will be el d and one
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Ny - KEORUK COUNTY
Sextion 3, Michlund Towmshap, 1] miles soith of Richland; Chicago, Milwsaker §
i Paul Kailiowl
Temporarily shandoned spos regeest ol buand of supervisors.
Nin 16 ADAIR COUNTY
Sections & and B Summit Township; Clucagn, Rock Infand & Pacibe Railroad
Temporarily shandoned bl tarther request trom board of mpervisors
N M) -MAHASKA COU'NTY.
South Ups Searlon M, Praile Toenship: Minneapolis & St Louis Railread
Ko surveyy we plans prepared  Will be taken up early ia 907,
N M-ADAIR COUNTY.

Section W, Senierant Townihip, wear N W corner; Chicago, Burlington & Quiney
Railroad.
No sstevers made for (his Mrprovement. Wil be takes up in 1917,
K 1S-SHELBY COUNTY.

Section M, Lineols Tewsabip, 1 wile north of Tenmant: Chicaga Grest Westers
Railyuad
AL g eonlevenie beld April B, W6 the Chicage Grest U\’nsm l..umd Company
agreed to comtpibane BLOM (ewards I A ol akis
plans 38 proy by the 'l bnl il -Ih,ud.r i cost of
which el LRl v wwd imp one 31 grade v SLE
NOU 1w FLYMOUTH COUNTY

Sectun B, Peedosns Townibip, UChleaga, St Paol, Mk bis & Uenalis Railrosd

Contervmee held o 1liy wg and Noo 1€ ur LeMars on July 25 19 Ne
mgreesent peached ot Al conletener Adjustment (5 now  being undertaken by
warrespondenie.

NO. W -SIOUX COUNTY,

Sectians 31wl 14 Nassan Townahip; Chicago, St Pawl, Mioneapolis & Omsha

Hallrmad.
See report on Noo W6 whave  These fwo prajeats are dependent opon cach oiber,

NOU W -DUBUQUE COUNTY.

Secthm I Washington, ind Sevtlon 8, Prairie Creek Township: Chicago, Ml
wankee & St Panl

N0 - HARIEN COUNTY.

Sectiwn M, Hasding Township, south corporation fine frwa Falle: INmioin Central
and Chicago, Meck Islaml & Paribe Natlrnads.
Listed for survey in 117
N0 i0--FAYETTE COUNTY.
Secund Street, Kant Oulwein Chicags, Rock loland & Pacific Railvead.
Satisfarrorily adioared In L (Sew IS Report.)
NO. 182 FAYETTE COUNTY.

[‘cﬂn hi-h & IIM Tusnship; Chicsgn, Rock Island & Pacific Raibroad,
© A Wridgn I by Ruilroad Company without necessity of
making mrr-p ot plan. ﬁnlllu‘&uﬂ) adjusted.

NOLIM-FAVETTE COUNTY.
Ciarner Sectlbns W wnd 8. Westflold T ip; Chicago, Milwankee & St Paul
itrnad,

wt ponl beld in Fayette on Februany W

"

Progiwiilan " iy, adi

mmmwa,m-lmrulhﬂtwlhm crovsing.  The

RAILWAY CROSSING IMPROVEMENTS, 136
y puschase The right o sap aod da Ahe mecvasnry grading  Fatimaied Ll
0 Radbrwul Compasy pats spprmvrmately LM sud ooumty ol teanship P
NOCWARKEN COUNTY

Section T, Bachlond Tiwnship, letween Clrksen and Ford] Chicage Warhagron &

Mr‘-"‘"

o sapervitets purchaised the wecrasary right of 3y and srlocation awe
"-._..,u Sabiatmatonily  wljmared

. NOBS WARREN COUXTY

Between Secthinis 18 and I, Jefloveim Tuweship, 1 miles soail of Chuerehill,
Chigagn lircal W w Maiiroad. '
Linted bes swrvey in M2

RO e FRANKLIN COUNTY

Between Secvion T Motk Township, and Sectiin 3, Maviun Township; Chicago Great
Weatern Haieoad
Complamnt reganbmg the dundition ol 1he cresing will be iEvesngared during 12,

N APPANOOSE COUNTY

B miles satih 0l Cemternille, 3 mides exst of Mystic, Uhicage, Milwanker & St
Faal Railrwad
Listed S surves im 197
NOR-KEOKUK COUNTY
X W N Section 3, Teawehip M Nurth, Range 10 West; Chicage, Milwaoker & Su
Paul Railrosd.
Temparary ropairsy biave boen made by the Kailroad Company which sdjunts the
cnmplaint.
NO M- BOUXE COUNTY,
% l‘.dmﬂwr Section &, Des Moines Township: Furt Dodge, Dés Maines & Swiilérn

‘l‘:nm‘:urﬁg ahanilsined,
NS POLK COUNTY.
Seetions 31 and 03 Jeferson Townwhip; Chicago, Milwaukee & Y
2 e i B Paal Railrosd.
N b KEOKUK COUNTY.
Section 10, Wichbamid Township, 15 mile wortheast of Richland; Chizaio, Milwaokse

&5 Pail Raibrond
Funs will b prepared during W17

NO. 45 KEOKUE COUNTY,

Sectian 31, West Laneaster Toweship, 1 mile & W. Haysstlle; Chica
& 5 Paul Raifroad sl gt g
Burvegs 1 be wads in BM7.

NO J-ADAIR COUNTY

In town of Adsir; Chicagn, Nock Ivand & Pacific Rallroad
Mhm--mumh&.mm-ﬂhlhtm-l
nabmitted to the coanty beard »l supervisoes. mmummmm
Ahe lemprovement ol wtissing al present ol pow pl
o the beidige some time in Al near Inture,

RO {e—AFPANOOSE COUNTY,

Went city limits of Centerville; Cemterville-Allis snd Soothers Tnter Urban,
n_’blrhulnnukm'nllhhm !'In-ml-mmnmn
provide for lmp v
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NO, 18 LINN COUNTY.

b veawn of Cuggon: Minols Central Railroad
mot satiniscrnrily sdjnured 1o dage,

Main strest b

Adjustoent ol condithns somplainsd wi

N0 U2 CLAVTON COUNTY

Sectivn B, Cass Toswabip, 2 mides eant of Strawherey Foint; Chlcage, Mitwaubee
A St Paul Railrasid
Confersnos bl s Septemlar B 1518 on this project. Change i plas suggeted

which witl te mude in 1997
N, 1 HENRY COUNTY.

Beetion 19, Contes Townabip, sast corporation line Mount Pleasant; Chicagn, Butling.
pon & Quiney Raiteosd
Pians for Vhis improvement wers propared bt se conforence beld.  Temporardly

ahandened
Now IS5 CALHOUN COUNTY

Sections & amd X, Greeniiebl Tuwsabip; Chicage, Reock [aland & Pecific u.“
w temphete for (his praject and & conference will be arranged of ws earky

NOL 76 - CALIOUN COUNTY,

Bections 4 atud M, Conber Township, MMinois Central Railroad.
At & coaferenie held on May 17, A the Raitroad Company sgreed to bay o
wecessary vight ol way aed pay 750 ol grading smd right of way oosr  The cewsty
e ‘_, 2% ol ¥ . -.un and insrall unl]l culvert.  Distribution of cxpesse in
wilhi € s plans il dj 1

KO PT-CALHOUN COUNTY.

Beiwern Sections 17 amd 2, Rutler T hipi Chicage, Milwank & S Pl
Hallroad.,
At & eonlerence on July Ml m- projoct was satistactorily nﬂid-wl Ly agreement
hetwren the county and B y mach pays 0 of the ool
estimsted st M The plam were wupml by the Commission.

L LE SIAID[K COUNTY

Section 7, Mardtn Tuwnsbip, wesr north corporation lme of lows Falle; Chicag,
Rock laland & PaciSc Railrasd
Temporatily abandoned o sccount of excessive cost

NO. - WEBSTER COUNTY.

North line Sections 11 sl 14, Dayion Township; Minneapolis & 81 Louis Railrsd
Preliminary estimates widl plan in eourse nl preparstion.
NO 18- WERSTER COUNTY.

North line Seciion 1, Fuliss Township;, Minvespolis & St Lowis Railroad.
Plans and estimates completed and forwarded 1o hosrd af supervisors and Railresd
Company, Project ready for final conference.

WO, 12-WEBSTER COUNTY.

Section 1), Cotper Township, S E corner Fort Dodge: Fort Dodge, Des Moines &'
Southern Raflrosd.
Flans and eatimates completed and project ready for finsl conference.

RAILWAY CROSSING IMPROVEMENTS 191
RO b MOONE Cot XTY
Gretione 1 and 3 Juhiw Tosssd - » Baliosd

At 3 comteremer Beld ot the wine
prsched hetwern the townsbip truatees and tie P.._ o
o this ereaning.  Savisfactonly wiljusted

ah agrermesl way

RO POLK AND DALLAS COUNTIES
Section )i, Websivr Tammahip, Follk County. Scotion M, Walwid Townshin, Daliss
Connty; Chicage, Milwauker & $1. Panl Mailrosd
Temporarily shandoned.
NO. B-DALLAS COUNTY
Section 1L, Des Moimes Township, Chicagn, Milwarker & St Paul Raileoad
Satisfactorily sdjusted by correspondence.  Repairs 1o cronsing completed

N 18- JONES COUNTY.
Sectien L, GeeenSeld, and Section W, Rome Tosaship, Chicage, Milesnkes & 8
Pazl Ruilrosd
Savisfactory sdjmeted.  (Sex 1912 Report)
NOL IC—JONES COUNTY.

Seetions U1 and 1L Greeshield, 1 mile west of Morley: Chicagn, Milwasker & %1
Tt Ratlread

Project not aatislactonily wdjusted. Efferts are being made ta adjunt the matter
by correspombener.

N e JONES COUNTY,

Sections § and K Gresufield Township, | mile east of Martelle; Chicags, Milwaakee
& 5. Panl Railroad.

No survey made of the crossing. Will be ready for conlerence in 1017,
NO, 146 JONES COUNTY.

Section & Greenfield Townahip, 2 miles S5 E of Martelle: Chicago, Milwankes &
51 Paul Railresil

Ne survey made. Wil probably be taken ap in 3997
NO. 190 DECATUR COUNTY.
Sections 14 and I, Long Creek Township: Chicags, Mll\l‘llwmw

Satard ity adjusted by the imp of the presest grade Hati-
mdmndhunmtmﬁln-ﬂmn”whtmu,ﬂl
Work will be dane in W7 Nails o pay Ty 5% of entire comt
of improvement.

NOL 19~ WAPELLO COUNTY.
‘Section M, Green Townshipr Wabsah Railyoad
Listed for survey in 1907,

N0, 192-RINGGOLD COUNTY,

Sections M and 35, Lincols T 1 miles af Diagonal; Chicags, Burling-
tia & Quincy .ﬂlI!!M =zl damaorin z

Agreement rvached with Ralleoad Company on May 3 for impravemest of the
The

trossing in uwvl-mu!ti the Commiseions plans. ol the
Bresent subway I 10 be & 4, Hailroad C to furnish cant iron
#Mm.&wmhwltnﬂbwm Cost shout equally
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Ny 9 POLE COUNTY

retiand 1 smd M, Sayhet Tummabip; Chicago Grest Western Maidvsd
N susvey wade Trmpers abapadoeed

A - IOLK COUNTY

Visngany is scovndanee with Uiiimisvion’s sugygealions
Ned 19 POLK COUNTY

Sections U and M, Sayker Towsship, Chasige & North: Western Raiined
Temporgrily b el

NO - HOWARD COUNTY

Bamge 13, West; Cldoage (
re by the Ral

Seetrm ¥, Township 87 Sonb
Now repetl a4 (w Prpairy om this stru
ihamdoned

t Western Mailnsg
ad Cimpans. Towpaarky

Niv - WARMEN COUNTSY

Section 12, Livn Township; Chicagn, Barlington & ey Radlroad
Temporarily abanfoned antll bosrd of supervisoes ilevire to take matter iy furbe = |

N e DECATUR COUNTY

Section M, Tewnship # Nurih, Resge 5 Wesr; Ubicagn, Burbngtos & et
Railtoad
Plans Wave bwwn prepared bor (ks project and conforence will be atrangod spem
larther eesjuest i bisard ol siparsisirs. i

N, B9 WASHINGTON COUNTY

T ety Rwite of Washingtus, west end ol Seventh Street; Clicign, Kok
& Pacibe Railroad spd Chivage, Milwaokes & 51 Paul Kaidrosd

Plans have been prepuared by the C b for the el of twi &
by the selovation of the proscnt Bighway in the ity Timits of Washington,  So oo
ference Ban lwen el an dhis profect and (urther wetion will be withield for iy
present.

Nurth side Secoon L Howard T hip; Chicagn, Mil hee & S0 Pasl
Satislactorily adjusied by cirrespondence.  Uverbesd beidue will Ve grodel
hridge witened in 17

Nib ML WAVNE COUNTY.

Sectwns 8 and 17, Hewand T-tnht‘ Uhicage, Ild-w-h-o & ﬁl M Waitewnd
Taken wp vecemily with Nail [k hy g i
4l praseni Vime,

Nk FU-MARION COUNTY
Sective 3 Township 77 North, Ramge 3 Wear, 15 miles went of Cordeva Wt

hqnmln satiniactonily wdj 4 Plams app 4 hy O i [HET
(LT i by thom ol tiewd ing &t "u e

RO A-WRIGHT COUNTY.

Section 13, Likierty Township: Chicago, Hoek Tsland & Pacific Kuilroad

Plins for elimination of sne grade crossing amd oo undergrade crossiag )
bean prepared by 1he Commission. Project s now in course of sdjostment.
way not secured.

RAILWAY CROSSING IMPROVEMEXNTS 120
RO, D6--WAPELLY COUNTY

ectisn 19, Keokak Tewnshlp: Wabesh Kailresd

Pisss and ostimalcs ol et lor Ahis improvement bave been biewarded 10
sl Railread Company. Carleyrnce will be arringed wpom request wl

papervinora

NO, 24-MREMER COUNTY.

Gecricns & and T, Palk Tewnabip: Wines Central Rallroad,
Plans st being prepared for thay imp [« [ nt ol
oot will probabiy be held carly in 937,

NO. 2 -ADAIR COUNTY. .

Sectlon €& Walnut Towuship and Section ), Summit Towmibip: Chlcsgo, Roek
Toland & Pacifie Rallread.

Plemy iscomplete. Conlerence lov improvement will probsbly be held esely In 190,

NO. 27 MAHASKA COUNTY.

Section I, Adime Township; Minneapolis & St Lonis Railroad
Pless prepared by © i for lempr wl grade
thn. No cond artanged Temparanily abandoued

g by grade separs.
wpon request ol county engineer,
NO. 28 MAHASEA COUNTY.

Section 19, Adams Tosnsbip) Minnespalis & St Louis Railroad,

Plans prepared by Commission for improvement of grade erossing hy grade weparas
tion. Profeet temporarily abandoned until further sivived by county suthorities,

NO. @ CEREO GORDO COUNTY.
West Fifth Steeot (n Mason City: Chicage & North-Western Railroad.

Platis prepared by City Engineer and submitted for I Conl held by
Rallenad Comcmbsslon snd formal order lor imp issund.  ITmp now
#ﬂd

NO. 210--SAC COUNTY,
Sectigas 15 and J& Towiabip W North, Range 36 West; Chicagn & North-Western
Satisfactonly ad 4 by ! Wailroad Ce inntalled cast iron
pipe culvert st their espense.  County does grading work 3t approaches.

NO M -HARKISON COUNTY.
m:.lqum&smmmmm
Phas for & . Jited 1a Comminsion ot ap:
proval. Project finally approved upon modified plans by Comemissh Railrosd Com-

NO n2-]EFFERSON COUNTY.

Blue Grass Road, enst of Falrfield; Chicage, Burling & Quincy Nailroad
Planis for the relocation nllmllnntmnrm-&undrdmumm
County Fngi and ch 4 and approved by the Commi A

on this profect on (Ovteber M and & tentative agreement resched No flaal
-n&mmmmu—mmmumm
coat of imprevement HIL000
9

g
E

lf;
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MO A TAVLAR COUNTY.

Sextion L (ewaslap 0 N, Range 3 Wear; Chicsge, Burlington & Quincy Rall
ruald
Appeaded in Dallvesd Commissin by citidens of Tavler County. Nu decision .

rounced 0 datz
SO WUTLER COUNTY.

N. W, sl Dussent, Chlcage & North - Westers Railvosd

An imspection of this crossing will be made in 917 preparavery 1o makisg sureeys
NOL A -MUSCATING COUNTY.

Section 71, Misomlugton Tessihip: Uhicige, Rock Iilend & Pacific Hailrosd

ne have been prepared by the Commssbon for the boprovement of 1hils ctoss-

ing by bevelling 1he Lanks | vonference way beld 3t the site of the crosing

September, Wik sllor = the coanty sulmmitted 3 definite proaposition 1 the Rad.
voigd Compamy, This matter s wow in course ol o) T K}

MO B -MUSCATINE COUNTY.,

Sectiomy 2000, My Pelier Townehip; Chirags, Bock Dslamd & Pacific Ralleoad.
Plams have recently lavn completel by the O fur the rel ion of B4
miles ol county raad through Mount # Townskip This relocition will improve
the county resd spd slimmate theoe grade crosvings. Options for vight of way hawe
Bevn secured amd & ponbrrenes luy the luriher comsideration ol the plans and distribo-
thon of oot fer the omprovement sl be held oo 1917, Estimated cost §LLS0
N, Ar-UKION COUNTY.

S W. 4 Sevtion 4, Juwes Tiewnship: Chicagn Grest Western Ralload.
2% 1 fved boe b ol croselug as secured by former County
Engi are tete aml ary, 1o are umder way For securing complete noles
at am early date

N, -WARREN COUNTY.

Section 17, Jeferson Townahip— Vst fine Section 171 mile south of Churehvilley
Chicago Grost Western Rtallvomd, 4

Listed for surveys n 1917,

NOb 20 HREMER COUNTY.

Section 3, Latayerte Towoships Minoie Central Railromd,

At s confersnee Bebl in Waverly on October 38, 1996, the Tward of supervisss

bmitted 3 dtiin 10 The Hrosad [ ideration,  Proposition cons
templztes the county papmg seebied and Hailroad Company twothints of entiee
coat.  Plans and hew ol enst i Ny O ! Estimated cont §1435
No yeply trem Raibiosd Company to date

Ny, 20 -8AC COUNTY.

Sections U and Wy, Bover Valley Townahip: Chicago & North-Westiern Railroad,

Cownty Enginers has propared pland for o sobway crossing 4t this loratiom, the
estimated cvet ol whivh | 80 A U e uler the imp -
being arvanged by 1he Commission for 3 date carly in 1907,

N I8 JAUKSON COUNTY,

Sections 19 and M, Pellovin T Wipy Chicage, & St Paul Railrosd.

Project surveyed but beld wp awa e receipt of right of way maps from
Railrosd Compiny. Will be completed ot sn early date. Two grade crossings

i by ibis 1 i

N 22 MUSCATINE COUNTY.
In Wilton Jumetion, Chicags, Rowk Tsland & Pacific Kaileyads
Listed for survey in 1907

RAILWAY CnussiNG IMIROVEMENTS m
MO NIITAWATTAMIE OO KTy

Prajret  tempoterdy  abandensd @it fariler rrigmeale e

e BT
w, . x . gt n

NS4 -WANSE voUsTY
Bection M, Jovheum Tommebtn: Chisuigr, Beaok Todumd & Pasisle R il red

Plans in course ol preparatios s 18 L e
warly danw

Witl be simpleted gt 4n

NN IB-WAYNE COUNTY

N E Cormr Becthm 1, Csrydon Tww

Toeage, Wurlingiom & Guines Rafl
Listed Jor sareey In 3997
NOU IR DECATUR COUNTY.

Seerian B, Long Croel Towwbip; Chiengs, Burfington & 0 .
Netes taben by Connty Ewginesr v S e

Plams s it svirse ol preyarslon

N IDAPRRIEN COUNTY

Seitms 2 amid 1t Lidwoty Toanshis

Chicuze & Nerth Wes .
Listed Tor survey im 17 S SR

NOZN-DUBUOUE COUNTY.

On Milivary Rowd; Chlongy, Milenakes & %0 Ponl Baitrosd
Prass now In conrve ol proparatiog

NO, ES-JASPER COUNTY,

Secuon K Pale Alle Tuwnalip. 3 wiles west of Newton Chicagw, Rock Fstewd &

Pueific Railroal
Surveyy completed bor improvemen) sl Plabs now lethy comabeted
NOL 20 STABISON. COLXTY

Bectinm 38, Crawlont Fownship Chlcago, Roek Tsland anil Pacif
Surveys mule and plany niw in eonrse of preparation. i

NO M- MADISON COUNTY.

Beectione 0 anl ML Ol 1 higs Chies, Burli v Raileosd
Surveys completed and plans  now inmmrw i mtpPr::m

NOU M MADISON COUNTY,

Section 4, Mudlson Towsahip! Chie i
i s, Aich Doland & Puciile Rl
Buarveys compliiod  and plane  wow in  comese o u1~u$h:|| o

KL MAIMSON COUNTY.

Section 3, Tuwnsbin 77 N, Rinige 3 W. ) wile :
g . wost of Barfbam; Chicagn, Rk

Survers oompleted and plans heing prepared
N DeLYON COUNTY

Sectioms 17 and 30 Wishland Townahip; Chicage, Milwasdes Rt
hm-mmumm.—:hmwua e

NO 25 KROKUE COUNTY.

L
Bectlon M, Jackson Tuanahing Chicuge, Milwachee & St Pand Railroad,
Taken up by enrrespondence amd under sdjustment ot this time.

NO. 286 FRANKLIN COUNTY.

h'uﬂl&lﬂlhhﬂb‘l-ﬂﬂmtdﬂmaml‘,

Under sdinstment at prosent fime by eorrespondence Bepairs tn overbead brulge

Rattvuail
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133
NO. 7—~FRANKLIN COUNTY
Sections 2 and 3, Reeve s Raitroad
Satisfactory adjustment
NOTE—AI railroad i miven consecutive
numbers. The p orted in pre \..;...
reports of the C ¢ projects, which

aver the

W M, 5, % @
L 18, 105, 103, 104, 108, 120 . 122,
9, 140, 148, 157, 180, 182, 167, 170, 171,

S
H
H
4
i
x
&

Chapter 10—Experiments, Tests and Technical
Investigations

wing the wvaim storm,

The testing work for the Highway Commission is done in the
Inboratories of Towa State College, largely by members of the En-
*gineering Experiment Station Staff. No charge is made by the
Experiment Station for this work. Samples of materials for use on
county road or hridge work, sent to the Commission for examination,
arve tested free of charge and a report made as to the complianee
with Commission specifications, and the requirements of standard
practice. Field projects are carried on in eo-operation with engi-
neers of the Good Roads Section of the Engineering Experiment
Station.

the ansiled

scxllent compari
heavy traflie,

Several new experiments were started during the past year, and
observations were made on previous projects,
Gravel Roads,

One new gravel road experiment was started (his year, One-half
mile on the Lineoln Highway in the vicinity of the Lineoln Memor-
ial bridge east of Jefferson in Greene County, was surfaced with the
Commission standard seetion for two course, single track gravel
road, This seetion requires 1,660 eubie yards of gravel per mile,
A steam roller and operator was furnished by the State and the
work was done under the supervision of a Commission engineer, co-
operating with the county engineer. The trench method of eon-
struction was used ; the material being placed in two courses, Each
course was compacted by use of the steam roller.

In addition to the Greene County road, the Spirit Lake-Arnold’s
Park road in Dickinson County, was completed making a total of
114 miles in this eounty. The Dickinson County work this year
cost at the rate of approximately $3,000.00 per mile. The haul

Oiled and Unoiled Barth Moad—This view afford

lew hours following & heavy rain storm, There |
mined b Vaite brafin, ner mers thas twe ar Shee
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averaged 2% miles,  (hyoa mile hanl, the cost woulid hayve Doty o

sl far thertnt SZ000000 per mile Giravel was tuken frow g Fonnty

Dinring the past 3

virl hag besg
rh the eiforts of
v I the High

punstructed i the viemity
the Eagle Grove Goml Roads §ommnttes
wiy Conmnissiom waststod the loeal officials in orgmnzing theip wirk,
advised them regarding proper methods of construetion, and helped

eatahlish a priteol system of maintenanee,  F

Uty constenetion jy
previons yenrs il restlted i some very wavy, romgh and unsatis
faetary ceavel ronds,  These sections were searidied ad reshuped

L e sewtion of (e Riverde
the seanom of 1 Thiy pal

Ohited Farth bt

River vimsd east

was pr rosdway heing properly ermwmed
the alled the abde ditches. Dhuring rony wesller
weather the sl was seyer by bad o n lor travel

Bagle Grove now his a svstem of gravel roads Teading ont from
mlly improving under the maintenames g%

town, which are grid
i miﬂphﬂ.

Gravel Census of State,

With the assistance of the county enginecrs, o gravel census has
Beon eandnet r the year, covering the entiro state, Bluk
forms were furnished the county engineers, on whirh & complete
report was made of the important gravel pits in the county; Mang
of the engineers made the desived tests on representative saniphes
and ineluded this data in their report,  Others sent samples @

1 dur

EXPERIMENTS, TESTS, INVESTIGATIUNS

porimenit Stntion lahora

1= will bhe pabilished

Ritmminons Carpet Coats on Groel and Cioder Roads,

The two experimental gravel r ane on the Hawkeve High

-D ot of Rock
sell Clrg, Dbuilt Tast year, wore given hitnmitions earpet coits this
Fi. Dadge r

vav, leading out of K Ll

e leaading

vear, Th o vame th

ggh the wintor in gosd con
iition Tor the trentment. The ane ot Rockwell City was nipletid
in the winter and beeame very wneven aml wave,  This rond wis
vl

was swepl with g

searifld], resbaped, sl eollisd before beinge tr

In carryving oul the work, the road surf:

Lorse drawn Sweepir 10 pemove

cadust, The Tguid asphalt was

. 11
of 14 gallon per sguare sand in two

AP puE
Following the second applisntion, . scoarse sund was spre i
fave.  Patrol kept on the mad for
r wlditional sand where needed amd hrooming it
over the surface, The oil asphialt used had the fallowing annlysis:

h, by menns of . s

listribug

ol ovier

Irsamiad on the
several days, adid

e we

Bpecific Gravity, at 77°F : ]
Bpecific visconity, 100 o Jn
Loss on heating & hrs, . vans 1R.0005
Churaoter of Residue R T Ay 2 Thick, Bticky,
Total Bituimen s bt an g iy e ety DLED
Bitumen insoluble In 86* He. Naphths.. . ..,.. 449
Fixed Carbon . AREA- Uy s 12
Ash Pmw s aad |
Flash Polnt, (Open eap) . .oo.oouienenn. s, o AP
Burning Point, (Open enp) e R | L

This same 1ype of ofl asphinlt was used on four miles of the Des
Moines-Ankeny cinder road,  The appliestion meth
e #s those used st Ft. Dodge.  This work was done in co.
dperation with the Des Moines-Ankeny Good Ronids Asse
Two miles of this sine rond were treated with a different grade

of 'IU: ome which had proven very satisfastory on earth roads of
milium traffie,

The results thus far are not conclusive in the case of the Zray-
tlled roads. A recent spection showed the ¥t Dodee rond to be
lievery good candition with only a very few pluces needing repHirs,
The Rockwell City roud though was in vather poor condition, The
deterioration of the carpet cont on the Rockwell City vond wax
Harted by the passage of heavy tractors. The wheel Jugs ent
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tirough the mat awd lossened the gravel surface. Traffie ravelled
thie gravel somewhat Al wore away the thin mat, ralu\iuq shallow
pot holes in many places, These places will be repaired and further
olservation carried on pext year.

The Des Moines-Ankeny experiment demonstrated that a bitam.
inous earpet will not hold up on s cinder surface under heavy
traffie. At first the road was in exeellent condition.  Soon, how-
ever, the mat wore away in spois, due to the ernmbling of the
sinder roadbed underneath,  These places later developed to ap
extent that rendered the rond unpleasant for ravel, The portion on
which the ordinary rond oil was nsed also beeame uneven, but nog
to the same extent.  The condition of the road finally became s
bl that it was searified and reshaped.

left. Generally speaking, the seetions upon which il asphalt was
weed, deteriorated most rapidly, the tavs nest and the fuxed natiral
ssphalt has beld up very well. The saphtha-fluxed binder eoat
was a help

The experiment ix of value in showing that ouly a very few
materials ean be nsed for earpet coats on conervte aml that they
must be applied with extrome eare or they will peel off the al:rfnn:.
This line of experimentation shonld be continued so as to determine
the exact procedure neesssary to seenre suceess under the climatio
conditions encountered in lowa,

In September, 1916, the concrete roadways on the sollege campus
at Ames were given a bituminous carpet coat.  The same type of
Liguid asphalt os was nsed on the experimental geavel roads was
used. The work was also carried on in practically the sume manner
except that the Lignid asphalt was heated to about 150°F. before ap-
plieation. The eonerete roadways had been treated previously in
Detober, 1913, The cont had worn away so that re-treatment was
advisable. It was only necessary 1o wse 13 gllon per square

Bituminous Carpet Coats on Concrete Roads.

In 1915 an experiment was started 10 determine the relative
value of different muterials for bhituminous earpet cont work. A
conerete romd nt Masou City was treated with a number of materialy

L v dicess yard.  This application restored the roadway to good condition,
Sation. Length Nature of Treatment. Earih Road Oiling;
1 West end, .. ., 0820 feet, . . Y gallon tar in one coat A greater amount of earth road uiling has heen carried on this
2, eveaes 130 foub, ..., Binder coat of tar ruu:wlae by % year than in any previous year, The resulis have boen very satis-
gallon soft natural asphalt. factory. A better quality of oil has been used and more care
" P T DN lllll:::: :;n:’ I'llf .;:; :Il':"'“"-‘ by % b tuken in the preliminary proparation of the road for the treatment.
. o I b Al v R S S Oils vary groatly allul it is essential that a suitable one be used.
oll asphalt and 20% natural asphalt The Commission will have tests made of samples submitted and
5 coov. B0 feot.... .. % gallon per sq. yd. of ofl asphalt advise as to the quality of the material.
i ..4%5 feat .. ..\ gallon per #q. ¥d. of a mixtare of The following is the analysis of an oil whieh bas been used with
804 natural asphalt and 20% ofl Stiress ;
anphalt.
% ... @0 fest .. ... Pinder coat of natural asphalt et back Bpecific gravity sk 33°C. ... .. srase EOTE
with naphtha followed by % gallon Bpecific visconity, 100 se 5070 lsll'ﬂ'l. SN
of natural asphalt. Lamw on heatlng 163°C5 hra. . P T & [
5 L...1..100 teet. . ... Onebalf gallon per sq. yd. of natural MO - 2 py- R
asphait. Total Bltumen ... ... - o 992
Bitumen (nsolutile In li' l!l. Nlplhl.... . R4S
e S fiins Wikl | with trap roek chips of a size that will Fised CarbON ..icoansrssisssnssrsvnsens ceeness 148

pass a Vo-inch sereen :'l‘;h AN, > iz Ly
n eaph .. Traspsssssenans ¥,
Inspeetion of lhu road has been made from time to time and Barsiag. Solsl, t:lmp A s et ::.:

the bebavier of the surface was quite significant. On seversl see-
tions the surface began o peel off along the wheel track and this

The Engineering Fxperiment Station secured the use of a pres-
continued and extended until little of the hituminous material was

*ure distributor with u heater attachment for several of the coun-
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of the ol ihar warval thus far | to
1 T tremtmer iy b jered as an efficient
nials ce and will need to be rogeated ¥
) preparation of the £ ad surt preliminsry to ollimg |s o

prime [mport
Better resalis can be o tninel by heating the ol

& 1t I8 advisable to wee g good quality of ofl even at a slightly iy

creaped codt

Aw Tva M Onled & ' wil=This viem shows the mditem of th
$ tww - wis sppliedd Tt showy that sectiom &
- it seid wiher srctioss Th

v rvad later bwrame sn ume vee that i1 was searified amd mealaped

Road and Pavement Investigation.

During the year, Techuieal Report No. 1, entitled: *“An Inves
tigation of Conerete Roadways,”" was published for general dis
tribution, ‘This report was based on a comprehensive study of
present doy specifientions and eonstraetion methods, inspection of
o wmber of conerete roadways, together with a detniled leboratory
examination of & nnmber of samples taken from conerete pavements
win the City of Des Moines,

now in servi

TESTS, INVESTI IONS i3
Th ner Jria ¥ = ' s
r r of b I M Des
- ' Chry o
rk hus _—
0 i
' r f ~ .
ampries i

service Tests on liridge Paiots.

In arder to make a elose study of varions bridge paints on the
market, one linndred and sisteen test panels were painted in 1914
with ||l!I]-l'--||.' eomhinations of commereal puints. This nwmber
et inereasied to one bandeed wond thivty-eight in 1915, These paunels

by expomind o the weather. A carelnl inspeetion during

paye o

the past year resttlted i the follow ing tentative conclusions

First O all patnts osed, the coal tar paints have proven to be
the proorest Tes oo « hiss & conl tar paint continged to eomnpletely
e ¢ the panel e miory than eighteen months. Al
;f the paints thit fuilesl.  In onder to remedy a condi

tints of this kind in the A, one of two methods can he psed

1. Complete removal of &) paint by barning and serap
mg. and repainting with a good ol p..i|.1 - or

2 Frogquent repainting with the same paint, being very

eareful to brush the paint out well

Sevond ;
ing eonsiderably, n
udvisability of including this class of paints in our specifications is

The usphaltio paints are, as a elass, eraoking and cheek-
o npparent.  The

no evidences of rosting

niestionable,
Third: The red les
g, chalking and eracking. It w

s in general are fading badly and in some
ile o

e are choekir

e these paints ouly in connvetion with a covering of o mory stable

paint

1 show

Fourth: The sublimed white v chivking snne n

g & tendeney to rust i the er el with this

ks. Structures p

lass of paint should be w I closely to prevent this early rust

ruti progressing too far before re-painti
Fifth: The sul

egree tha

lewds are checking some, hut to a less

el biln

e sublimed white leads,

Sixth:  The best grades of iron oxide NS are st

ling up very
well,  The fron oxide paints, however, which contain ealeinm sul-
phite or enleinm cnrbonate, are showing signs of dissolntion, leaving
pit boles in the paint film,
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itk Whers tl graphite and carbon paints are plase

mte ar lead chromats

are showing
In additio

panels, fleld inspeetions have

behavior of the puints on the test

n made on nut

biridges

L] 1

"

The results of all of these inspeetions substantates the |-.--'uir<-1|u‘n'.

of the Commission's specifications for paints

Servicoe Tests on Corrugated Metal Culverts.

In the lust report of the Commission mention was made of the
tests in Progress on ‘-.‘llll|ll"\ of culvert metal, These tests are being

and on ten see

earried out on fifty small, 2 inehes square, samples
continued

tions of commercial eulverts.  Observations have b

EXPEHIMENTS TS NVEST Al mm

Tests of Materials

ta November 30 1916

i
reinforeing, (Fhysienl testa) an
wolng, (Chemieal Losts)
Cement, | Physiceal testsd 1
da

Ston )

Grave f

Sands L
Conerets
As alt

Tars !

Creosole uil 1

Inspeetion of Bridge and Pavement Construction,
Capltol Extension, Des Moines, Towa.

At

nished by the Commission to inspect the work on the bridge over

uest of the Executive Couneil, an engineer was Tor

Conrt Street in the Capitol Extension.  Engineers were also fur.

nished to inspeet the | aving work on E. Grand Avenue, Court, Kns

son and Dey Streets through the eapitol grounds
Repalr of Concrete Pavemenis.

During the past year the Commission, in eco-operation with the

Roads Sestion of the Engincering Experiment Station, fur

nished an « eer to advise and assist in the repair of & conerete

jravement st O

lowa, and etnerete roadways in Louisa and Des
Moines Counties

The (wage pavement was in a very badly worn eondition at the
Jgvnts,  The worn joints and la

ger eracks were filled with a mastie,
composed of asphalt, Portland coment aid gand.  This was finished

led with sand,  The

with o senl cont of asphalt which was spr
smaller eracks were filled with hot Tarvia A" and sanded,

% in Louisa and Des Moines Counties were

The concrete roadwa

repaired by filling the eracks and worn joints with hot tar and sand
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ing, Neither of these romls were badly in need of repair. The
work was done in time te cheek the rapid wear which takes plam
along unproteetel eracks. A systemsatio plan of maintenance takes
are of small defeers bofore they beeome conspieaonusly noticeat

Preparution of Evidence in Litigation Tnvelving Bridge Patents,

An aet of the Thiety fifth General Assembly n

kes at the daty

of the

ed by the Governor to do s,

0 appear gt om | afl any eounly, #ity, town or other

munieipality, or for or on behall of an officer thercof or eon.

M thii

el Wond- This view shows the spreadivg awl
wil whibeh wan applied we the freshly distritaied

il pravelled rood o0 B, Dedge,

in uoy aetion bronght against the aforesaid which involves

the validity of an alleged patent for any deviee used in hridge or
roil construction

Engineers of the Cominission have assisted the Department of
for the defense of soveral bridge
onneetion with this work during the

Justies in the colleetion of «

suits. In

patent infrie
past year a number of models were made of old bridges, which
showed priority of idea in forms of construetion elaimed to be
eovered in the patent

In the suit of Thacher vs. Polk County, in which Thacher al-
legedd infringement of the Thacher patents in bridges designed by
the Commission for Polk County, a decision was handed down by
Judge Wade in favor of Polk County, The soit of Luten vs. Marsh
Engineering Company is still pending

HOALNE AT ETATE INSTITUTIONS 14

The Commssiaon ineli chapter to serve w dual purpose

the first, that of & pi improvement of the rosds

throueh and ad jaee several institutions: the

second, & deseription of the wa i eonviet labor has been
s
In eocoperation with the Board of Control of State Institutions

the Commissgon had direetion of the work for thres vears of the romd

camps up of prisoners from the sta prenitentiary at Fort

Py oAl Animesa

Madison amd the state reforng

Mueh thoueht and study ix now heing given 1o deflne the rela
tionship which the state shall bear to the man who s convieted hy
the eourts amd emumitted to the eare of the state, 1f carrectly
sensed, public sentiment seems ta be strongly  tonding 1o the
thought that the state shall do all in its powir to develop the man
so eommitted into a responsible eitizen,

The publicity which has been given to the use of conviets on rond
work in other states hns divected publie attention to the possibility
of the general use of conviety on romd work, In fact, the nse of
sieds Inbor has been more or less serionsly arged s one of the means
for solving the ever-present rond problem

While the Commission does uot eonsider the experience of the
past three venrs conelusive, it does eonsider the results as indicative
of the seonomie use that may be made of conviet lsbor in the state
of Town on rqail work
Towa Statutes Regarding Conviet Labor,

Poder an net passsd by the Thirty-Tourth General Assetnbly s
amended by the Thiety-fifth General Assembly, the Board of Con-
trol of State Institotions was placed in eharge of all the roads

through and adjaeent to state Jands at all of the state &titu-
Hons, There are approximately fifty miles of such roads. The act
provided that the mads at ench of the :t.mmlltium- shiould eonstitute

# separate road distriet; that the cost of improving and maintain.



— e e — e

144 IOWA BTATE HIGHWAY COMMISSION

ing these roads, exeept county bridges, shoulid be paid from the
goneral fund, The supervision of the roads s under & sUPeTvisar
appointed by the Board of Control.  Aeting under this statute, ghe

Poard of Cantesl appoiuted the Chief Engineer of the State High.
vay Commission as Supervisor of State Rowds
Under an aet passed hy the Thirty-sixth General Assembly the

Commission was required to make the surveys and plans for the

improvement of thes rowds, us was requested by the Boand of

Cuptrol

Servies Teste=This view sbows the method of testing painis under sctus
the En

aetvince neering Experiment Station at Ames,

woder e Stite Highway C an, The panels shown on the leng

rack afe each pals a well known b of paint, and 8 complete recond of

the tesults of 1he wis un each panel is kept

Under an net passed by the Thirty-fifth General Assembly the
Board of Control was author I to use prisoners ot the two stale
lustitutions on road work, under the supervision of the State High.
way Comunission at any point in the state where sueh work ean be

sed.  The prisoners in all such cases reroained under the charge of
the warden of the institution from which they were sent.

During the past three years prisoners have been used on road
vwork at the Jowa State College, the State Epileptic Colony af
Woodward, the State Farm st Clive, the State Hospital at Chero
Lee and the Woman's

formatory at Rockwell City.

During the first two years, in beginning the work, it was not to be
expected that the same efficiency would result from the work of
the prisaners as would be possible after an organization was per-
ferted, and after experience had shown the profitable ways in whieh
this labor could be used. The Commission considers that the results
of this year's work make® a very good showing for the conviet laber.
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o Violony at Woodward,

Road Work at Fpile

For

This is an avernge ¢ost of eleven cents per foot for tile laid an

sverage depth of five All the labor was performed by pris
oners working under an experienced tiler as foreman

Five cirealar ealverts, using clay tile for forms, eost 602 67
These enlverts r
st pl al, of ®14 859,

twelve and onebinlf eabie vards, ot an averaze cost of £10.80 per

v forty-ane eubie vards of conerete at an aver

e by 2 I box culvert reguired

F26.01, An extension on an 11-01. bris

enbie yand, tota
133 eubie vards of concrete at a total cost of $1.7

pe required
L umt eost
1170 per eubic yard

This work waus built entirely by conviet labor, with the eseeption
of earpenter work, amounting to 71,00 Ouly o small

MLXET Was

svailable, which inereased the time required to plac conerete,

The convicts an this work were honor men fram Ft, Madison, They
wstoin the work whi

* than the engineer in eharge,

wore relinble and showed fing inte
doing.,  They had no foreman of
aond worked faithfully,

i they were

Road Work nt the State Hospital at Cherokee,

Eight thousand enly
using small steel Koppe
ax follows:

ards of earth were moved hy eonviet labor,
ears and track. The cost of this work was

Conviet labur

Teams

Hardware and hlackwmith
Zapervision

Total

The average cost per cubie yard was twenty-eight cents.

This work was started on an excavation which had been apened
in 1915 with steam shovel equipment, and the cost of trimming und
'|0pi|!;.' the banks iy ineluded in the unit cost, On this part of the
work the unit price ran as high as thirty-two cents per varid. During
the latter part of the work the cost was reduced to twenty-two cents

10
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The materinl used was very hard anil necessitated extrn 'vaims g
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plowing,  The varth was lowded in small ears with shovels by the

andd on some days the men shoveled as high as twenty vand

e digy per man

Comeretr Plle Tresths Vieduot - The sonstiuction of the viadnet shown shave sl

y Yoy tha dbing ol & wwitch wrack acruss the State |arm o the

tagide W

inw o buildings ot the State Hlospital a8 Cherokee, The visdact exrries fhe
MHawkeye Highwey over the vaileaad tracks. Prisvon labor was used thruaghoyt sl

Whe wirgkmanahlp is frst olass

A reinforecd conerete vinduet

this romd at the following ¢osts:

ver a railway spur was buill o

Conviel lnbor .. + bkl A viinerie s SLIMED
Coarpenter aod ORMR. .o s ivves ERES
Pile and pile driving e i A RN ceas | E3004
emaont o P e s e e cresas  STOIT
Bteel . I LGRS SR poRe—h L
Ciravel . . . wietw 8 . B0555
Lamber vvny v cors 41100
Misenllancous Lools and supplle ¢ ... HANL
Ruperintendence . s ve.  TOO0O0

Total - . o BTATANT

With the exeeption of one carpenter, the superintendent in ehange
gurd teams wsed in hauling, the entire strueture was built by eanviet
Iabor at o total cost of $125.00 less than the estimated eost.

This road enmp turned out a quantity of work far beyend the e
peetations of the Com 1 were not skilled workses,
bt were willing to work hard and apparently were anxious to make
wood ou their work. It is doubtful if it is possible to get together

ROADS AT STATE INSTITUTIONS 147

an "‘{"'". pumber of free laborers who woulid perfor

was porfo

quantity of manopal abor as ued by this enmp After
the work was enw tdesd at Cherokee, this crew was divideld part

peing taken to Roekwell City and part to the Lyon County aarTy
foad Work at the lowa School for the Deal, Council Rluffs,

El sl o Tun
Rvan ot Conneil Blofs, at 24 conls: minety-two cubie vands of

reri thonsanid culie yands of varth work was

mir

ponierete were contracted to the Lana Construetion Company of
Council Bluffs at fifteen dollurs per cubie yard and one thonsand
feet of ten-ineh tils

wits latd by oo

atl #1.25 per mul,
The only equipment which the state has for moving dirt was in

pee gt Cherokee, amd the other

ork on which prison labor eould
be ueesd was s small that it was not considersd ecomonical 1o ostab-
lish a camp st this point.  The grading wark was practically all of

a charactier requiring the use of the teams

Bead Work at the Towa State College.

About 7.000 vards of exeavation under two sephr

e contracts
were eonteacted to William Datton at twy

ty-five eents per cubic
vard.  Ooe and wix-tenths miles of road were gravelled at a cost,
including the cost of gravel, s oinety-five cents per cubie vard.
The avernge hanl for the gravel was two miles.  The contract price
fur hanling, seventy conts per enbie vard, g eost of twenty-two
tents per ton mile, i

Tond Work st Woman's Reformatory, Rockwell City,

Grading was done by day labor, using tenms in «
the blade grader and traetion engi

Junetion with
b Approximitely 4,000 enhie
feet of earth were moved at o cost of $2.002.00, a anit cost of twenty-
fve cents per enbic yanl. 2,146 cubie yards of gravel were plaeed
s follows :

Hauling A T oiee s FLOTRTE
Cost of gravel . . "1y 357.76

Superintendonce, stripplog pits and rolling gravel 41605

Total. ., o T - o . $18406 02

E The vost per yard of gravel rolled in place was eighty-six cents.
1900 feet of six-ineh tile were laid at & total cost of $522.00, eost
Ior foot, seven and evight-tenths cents,

Couviet labor was used on little of this work, as the prisoters
#ho were in camp were employed on other work.
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Comparison of I'rison Labor and Contract Labor.

From the above it will be noted that the cost of road work let by
coptract at Woodward was twenty-one ecents, at the Iowa Suuc‘_
lege twenty five cents, at Reckwell City twenty-five eeuts, and o
Couneil Bluffs twenty-four eents. The cost of earth work, ising
prison labor, at Cherokee was twenty-eight cents. It should be
aoted also i this cannection that the erew which was used on the
Cherokee work did more work than eould be expected from the
average prison erew,  The cost of the earth work at Chierokee during
LG swith u different erew was approximately thivly-eight cents per
eubie yurd.  The average cost at the lowa State College in 1915 gy
part eontract and part prison labor for road work was thirty agd
onetenth conts per eahie yard,

Nao vomparative costs on rond gravelling are available for 1916
The eost of gravel an the Rockwell City road was vighty-six eents
per enbie yard and on the roids at the Towa State College, where
gravel was hanled an average of two miles, was spproximately
ninety-five eents,

The cost of tiling by prisun Inhor at Woodwar] was eleven eents
per foot wiud by eontract at Rockwell City, approximately seven and
cight-tenths eents per foot. On the same depth of eat, the sost by
vontraet would huve heen almost exactly equal to the cost of prison
lihor.

The cost of conerete usc @ for eneasing tile, placed by prison libor
at Woodward, was 81469 per enbie yard; the cost of conerets in
box eulvert construction was #1080, and in the bridge extension,
the eost was $11.70, The cost of conerete work by contract st Conn
eil Bluffs was $15.00 per cubie yard.

From the above eomparison, it will be noted that on road work
on which tenms and varth woving machinery ean be used, sonviet
lubor eannot eompete with eontract priees. It would not be pras
tieable to attempt to ontfit erews of prisoners with teams and ms
chinery for use on this eharacter of work. The only places where
eonviet labor ean be used with economy on earth work would be
where there are large yardages of dirt to be moved within com-
paratively nareow limits, where equipment similar to the Koppel
enrs and trock can be used to advantage, In such isoluted instanes
the cost of conviet work can be kept near the cost of contruct work
il piaked crews are used. 1t is quile practicable to use conviets in
tnying tile for road drainage or other purposes, for this requirs
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harsd Inbor without requiring special equipment, This is alse true
in bailding

The wast prices oltaioed on the work at the varions institations
his year show the same general results as the unit prices on the

work during the preceding two vears

raticrete culveris and small bridges,

Use of Conviets on Genoral Hoad Work,

The experience of the past three vears hos demonstrated to the
‘ommission that it s oot practical to attempt to nse conviet labor
an genersl romd work over the state, A great percentage of the
permaunent rond work which is now being done is of a eharacter
that can be better and more economically dune by eontractors
spuippend with the necessary tewms or other power and the necessary
machiery.  Prisoners can be used at points where there are cou-
siderable amonnts of tile drains 1o be laid, but this in general is
ot true on road work.

Although prison labor eun be used suceessfully on conerete enl-
serts amd bridees, it is not practical to nse men on this work who
st be placed under guards, and only a limited number of men
ot be sent out Trom the institations gs honor men.

The Commission is of the opinion that so far as the use of con-
siots an general moad work i the state is coneerned, that it ks not
practicable sl that no economy woulid result to the counties or the
stute in attempting to use prisaners in this way,

s of Conviets at State ©

Without any question, the State Baard of Conteol is pursning the
proper policy in using as many prisoners as possible to perform the
nevessary work at the various institutions where labor is not avail-
able from the inmates of the institutions.  The labor on the roads
around the farms and on the buildi which prisoners can perform

satisfactorily, is undoubtedly the proper plaes to use this labor. The

problems of food supplies and shelter for the men ean be satisfac-
turily handled where the men are smployed at such iostitutions and
there s a sufficient amonnt of work to be performed to require
practically all of the men who ean be sent from the two institn-
fions without armed guards for some time to eome,
Preparation of Road Materials.,

The Commission is of the opinion that the only sphere in which
prison labor can he nsed profitably as in the preparation of road
minterinls or in the loading of sueh materials for distribution to the

counties. Tn the preparation of erushed rock, for instance, a eon-
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siderable amoant of band labor is ussl.  The Thoard of Contral tas
purehased in Lyon Coonty o guarrs site on whieh there is an ong
arop of Sioux Falls quartzite, the oaly deposit of this material jy
the state  There are certain elass= of roml surfacings whicl masg
ke bialt froan mterial of this #]Ilﬂlil_l The conerete roads and
pavements whieh have been built in Sionx City aml a number of
other points in the State, are proving satisfuetory largely hocanse
material of this eharacter has boen nsed o ageregate.  The eitiey
arl towns of Towa whieh are Taving usplndtic conerete; hitulithie
pr eonerele pavernents, are shipping material into the state from
Sonuth Dhakota, Minoesoty amd Wiseansin,  The deyelopment of a
supply of suitable stone within the state s possible through the
e of eotviet labor, and the developmont of this supply of material
will prove a benelit to the connties aid municipalities of the state
From this source the stite will have an outlet for o large amonnt of
prison labor which eannot be used veonomically for other road
work. There are many peints in the state where large gravel pits
are available aod where by the installation of proper machinery,
wravel can be loaded on vars for shipment to points where gravel
i not uvailable, ot a very reasonable eost, In the shipment of this
gravel, the co-operation of the rallroads will be needed in transporl-
ing the materinl at the lowest possilile freight rates,

The utilization of prison labior in this manner, ontside of the wse
that the state ean mnke of prisoners for vowd improvement and other
similar work at the state institutions, the Commission believes to e
the only practieal use connected with highway improvewent that
can be wade of prison labor m the state.  There are exeeptions o
this rale. 1§ same vounty or distriet desires to lay a considerable
streteh of conerete or similur surfocing, s prison crew ean be or-
wanized for this purpose, and the work can be handlad ar oot
the sume cost us for eontract labor,

The Ultimate Object of Using Prison Labor.

It should be borme in mind that prison labor, however used,
offers no solution of the roid problem of the state,  The hest serviee
for which prison lubor can be wsed in road improvement is the
preparation of materinls for road buildiog, but the ultimate olject
of the employment of conyviet Tabor is the development of the pris-
oner himsell, The men who ave constituted the rond camps il
who bavee eome under the olservation of the Commission have ap:
parently benefited both physically and mentally from their employ-
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pent on this work.  These men have all bevn paid 8t a rate vary.
g Tron twenty eonts 16 Swenty Hive cents fer bhour, the rate Tor
116 being twenty awo and ode Wl ertits Mans of them hoave
mved sume money amd bave leen able to weast thise dopenident
wwn them The state s bopefited from the vaiplovment of these
men @is theip eutire livine ooty inchnling the expenses of gaanls
anad teamsportntion, bave Been pakd From their earmmgs,

The state of Lown diws wat e rowd builiding of the charaeter
it his boen guite sueopsstully handlisd by some states with sonviet
tabor whore @ large amonunt of manl Tibor was neeessavily e
ployed, nor does it B thie smine shracter oF prisoners as (o some
of the sonthern states  These differcposs must lw ritroeniznsd 1B
the miethids adopted 1o atilize suel lnbor

The Commission is thoroughly in syopathy with the methisls
whieh are employed by the Board of Contesl o use prison lnbaor and
recommends o the Genernl Assembly the Turther nse of all avail
alile prison labor in the preparation of sl materinls for distriba-
Ty 10 the counties of the state at the lowest ecst eonsistent with
the post wf prosluction,

Chapter 12—Financial Report

PFisoal gear July 8, 0905, v dune S0, 1016,

Under an aet of the Thirtysixth General Assembly all bills for
salirios aned expetises of the State Highway Conmission are andited
b the State Boand of Audit. All Wlls are approved by the Come
pission Wefore they ure forwanded to the Hoand of Audit. All
fuiuds ervddited to the State Highway O ission are dishursed by
the State Treasurer oy warranis drawn by the State Anditor.

Under the instruetions of the State Document Editor, only a
summary of the Commision’s expenditures is given here s @
full detailed and itemized account appears in the published report
of the Exevutive Couneil for the biennisl period, July 1, 1914, to
June 30, 1916,

The stnmury of expenditures, Schedule No, 12, shows the total
vapenditures from the appropriastion of the State Highway Com-
mission, to bave been $90.521.34 for the fiseal year ended June
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30th, 1916, as compared with #0.93516 for the fiseal yoar enided
June 30th, 1915, An exsmination of Schadule No. 25 shows (hgy
the inerease for 1915-1916 over the previous year, has been dus 19
additional duties which were added by the Thirty-sixth Generg) As
sembly.  In addition to the lake bed investigation, the defense of
suits on account of bridge patents, the supervision of ronds ot the
varions state institutions, the making of surveys and plans for rail.
road erossing improvements. all of which wers added by the Thirgy.
sixth General Assembly, it was found advisable to make a carefy]
investigation of the wearing qualities and ceonomie leatures of vy
rious types of surfacing. These additional duties have required ey
penditures totaling $17.047.

In addition te the work previously undertaken, the Aidministry.
tive Department, which includes the Accounting Department, huj
to be extended to cover all of these new activities.  The better o
ganization which has been worked out sinee 1914-15, has enabied
the Commission to handle the same line of work at a mueh lower
cost than was done in 1014-15. Tt is safe to say that the aetivities
of the Commission in 191516 increased over those of 19141915 at
least 50% while the inereased cost of the department was ouly a
little more than 11%, The report on the lakes and lake beds con
tains a full statemont of the eost of that work.

Practically all supplies used by the Commission ave obtained
through the purchasing department of the Towa State Colloge, the
Commission getting the advantage of prices securad by the sollgs
on its contracts for supplies. On all printing of any consequenes,
bids are taken from n number of firms in the state,  Office rooms,
Tieat, light and janitor service are furnished free by the Lows State
College.
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SALARIES AND EXPENSES
JULY L, 1815, TO JUNE 30, 1916

SCHEDULE RO 11
SUMMARY OF EXPENDITIURES

Salary er

Per Diem | Frpenses
TrmmInDETS 12 s L6000 | § sam

i Departmenl ..o

J:'lll!!I[ Ig:pnlnrm = .
First  District Engineer.. |
Sorwnd  THstnicl  Engineer samen|

Tests and experimental work
frulge patent Rtigation.. .,
Stase institution roads.. >

Raitrood crovsing sutveys awl plans
[ramage and lake bed surseps

Eyupment skl supplivs, ol -Lpnm-.. |

et L. P et ¥

SCHEDULE NO. 1)
COMMISSIONERS.

Name | Churavter of Employment

Salary Ihmu | Total

W esa @

SCHEDULE NO. W
ADMINISTRATIVE DEPARTMENT.

§ & Hetden. Clrme I-s:u--im‘;“ﬂ e 1R
$C Reunt. .o | Commissieer ooroes Lanm 2| wma
Total Von | pen

Thes. H. Thanalbd, | Migh Bugineer ... 3,600 00
R s, et Thidue Bainecs | et
i. A Wilkinson, Sv , | Acosuntaml ... X 180

W. Eichinger .| Bulletin  Esdivor 19996
Angple Laurie Bomen. .. [Clerk | oooeeoee o
znet Jacoh Y #14 0
TR e i 956

a0 3

B sty S
E:::m,' it ) r me

WAL se ciiarrsivnny | sqaneasampnfusesesarresssseryiess | TN
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SCHEDULE R 15
MOAL DEPARTMENT

. B Gates, ;...
W, AL MacGiblem
Anne Vanderhnden. .

Toral

SCHETULE No, 16,
MRIDGE DEPARTMENT.

[ﬂvullr Kngmeer ..., I S 62
| Amsr. Hridge Engineer 2,00 06
§ | Engineer Loz

| Stenngrapher .. . CeLE T
T A5

SCHEDULE No. 17,
DRAFTING DEFARTMEXT,

Uhiel Draitsman
Designer .

Total wvvepirsnsnns arvesrasareany

SCHEDULE NoO. 12
DISTRICT ENGINEERS.

€ Copkendall.o... :h:n Dastrier ..oy, | nEms

b L 817 I 7T R — 1,00 %

W. F. Beard........ LTl Deaarict - 1.540.98

Lo M. Martin ... .. Foarth INedney 1.9 57

b 8 Moerbson oo | Pk Ihstrien | 18405
Kl

Tutal .. | .49

SCHEDULY Ni 1w,
TESTS AND EXPERIMENTAL WORK.

Anst Wighway Ergineer 200,00
Avsistany Engineer

FINANCIAL HEPORT OF COMMISSION [ £99

STHEIMLE Nuo 3

DRITAGE PATERT RITIGATION

Nawme Characier af Empharment Salary LETE Total
Mg Avat Mighway Fagineer L] e
“'; ‘E,.lp., “s AasTatant Hovkpikes | (LT3
Toral 81,7785 | $oas | g

SCHEDILE NO,'a

STATI INSTITUTION ROADS

¥. M. Mann !I'.Ilqml'r! ll;;‘.l; § I;::\:' ‘1.:'\:.?_;
1405 ] LR
S (LIRS L
Wl oFam | mamn
— - ! -

SCHEDULE N0, &

RATLROAD CROSSING SURVEYS AXD PLANS

£ Willizms Avatramt  Eniiseir R T [T
Toial fAam | o3 I3 | RAe

SCHENULE X0, =

DUEAINAGE INVESTIGATION AND LAKE HED SURVEVS
Drsingge Eniineer . SiE0M (B 1562 [ SLAISW
v | N Fugi 18340 YA 10G% 40
A e 019,33
Q R
.l

Total

b Rf'ﬁ' wih
il Haywort
Phunin

EE R

e
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SCHEDULE 8O a

EQUIFMENT AND SUFPLIES, ALL DEFARTMENTS

Freight, drayage and espresa b s b v b e
Telephone and teligraph i =74
Postage em wervice hullriin ‘- Lo

Postage, gemersl LS
Suationery and office supplies - LIng
Bridge sapplies e
H bes : me
]
4 4anns

tern nh-k-,. ...

| u cabinets : y
-4lwlhnmun NTAVMAYI pRAb B £ e AR i : LEEn
Towsl ., AT — — Y —— Bl M0

SCHEDULE NO. 25

COMPARISON OF EXPENDITURES FOR 190815 AND 159506

S — m— —_——
1918 8.
Commissioners . § LaT A I 3 1sin T =
Administrative u.u ol.nn) e ioie it bbb WA | o
e e 1000 51 ALy
wme |3 PART 11
I wessusanssase 30,5830
R ) s | County Bagineers
[ ng s " i offuwrs and design ey ..l . o
Tes -nd' :W:'wlnul rk .‘.'-' " . | = | S0 &Immm Qf Al.‘lm.ll.l Repom o‘ u“ty ng‘
i patent litigation [rut )
State Institution roads, ... e ey LIS
Hailroad clouunE RHIVENS and ;han 201 — = —— — —
Deninnge and Jake bed surveys.. g “ 5,508 00
o L o o T T miite | mosei

SCHEDULE XO. 2,

DETAILED DISTRIBUTION OF SALARIES PALD BRIDGE AND DRAFTING

i

Miscellaneous draiting -
Toul .....




PART TWO

Symmary of Annual Reports of County Engineers

This summary 8 prepared from (he annual reports of the county
sugineers of the ninety-nine countles of fowa and is prepared and sub
mitied in accordance with the provisions of Section 1527-s2, 88 1915
The county sngineers’ reports Include detailed statements of all
county expenditures for road and bridge work. Efforts wers made
through the county engineers 1o secure detalled reports of township
ures. Out of 1,646 townships, reports were secyred [(rom
1,300 ap 10 the date when this report was tabulated.

of expenditures are based on warrants issued by the
.wmr auditors for the period covered by this report, The county
epginvers are dependent upon the following soarces for Information
contained In their reports:

sl Tutzl expenditures from county bebdge, county motor vebicle road sad county

rnd czak funde ) county wwliter's warrant repisier.  Detailed classificaton of these
eagenditures must be made by the county engimecr.

) Financis! statement ol ihe receipts and dishursements s alwve aamel (inds,
wounty tresanrer's ensh lwok,

(e} Stazememd of counity's iwdelitodines, records of county anditar and county
treasarer combined.

(@) Statement of classifind expenditures from ol township fumde, and financial
wtatement ol revdipts snd disbursements o osaid fondy, annusl reports of townalip

elerics,

This report includes 1 v of the activitles of the
ninety-nine | ph ies of the road and bridge
expenditures of the Iudl'mt!ul countles and twenty-three summary
tsbles showing In detall the expenditures for road und bridge work
from all funmds and the present financisl condition of the several
counties.

SUMMARY OF FINANCIAL STATEMENT FOR ENTIRE STATE

« January 1, 1916, to January 1, 1917,

From Janmary 1, 1916, (o January 1, 1917, the counties and town-
ships spent $14,337,066.00 for road and bridge work on the 104,000
miles af road | ng the y and hip road This
I an average expenditure of $137.70 per mile, which includes bolh
toad and brldge work. The expenditures are classified ns follows:

hhmmkumum,uﬂm-mmm e e
Spent for tewmship rosd work oo NS TR
Spent for enunty road work....

b e e e R e R s s T T
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On January 1, 1917, thore were cash balances on hand In the coun.
ty and township road and bridge funds amounting to $888,503 55
as follows:

Cocnty bridge Tund o 3
County road cash fund = ey m:
Counly maoter vehicle road fund e EMSOm
Total hal.
‘otal county balance.. ' mme
Township road, drag and draivage londs . 3 e SODEE
M g -y
Totad ... . . srasaani . ay 3 M
There were ding bonds Ing to $4.327.274.20 an fol.
lown:
Bridge bonds ocutstanding v BHAMA S Ve Cnbn v i eh bl A e LS ARTE
Hoad bomds ootslsnding P e
Total ERNEE T

1t should be noted that only 10.4% of the outstanding bonds s
for road work, The remaining $9.67% are bonds for bridge work.
The total Indehted of the fes, which Includ
bills, warrants and bonds was $8.034,965.00. This Indebtedness |a

clussified as follows:

COUNTY BRIDOE FUND.

Outstanding bills . ... PPN PN GRS SRR
Outatanding warrants . . “eati ¥
Oatatanding bonds ... & S—— PP AR

Total bridge Indeblediess....coiimesiimmmieiiiin
COUNTY ROAD FUNDS,
Outstanding bille ...oooonnren
Outstanding warrants S s
Oatstanding boods oo
Tatal mad indebisdacss
Tola) Tndeldrdmedd —...ooneinnaismanirrnrasess
Seventeen per cent of the total indebledness is for road work. The
remaining eighty-three per cent is for bridge work. In addition 1o
tha large p of ding indebied which is for bridge
work and the corr dingly small p tage of Indebted which
is for road work. it ahould be stated that the road funds are annaally
depleted In making payments for bridge and culvert work. The law
provides that p mmmuuutormﬁuuu_y'
motor vellcle road fund, and that filling bridges and culverts, makiag
stream changes, etc., ean be pald for from the county road eash fund
During 1916, $670,000.00 was thus diverted from the road funds for
bridge and culvert work, and In 1916, $972,808.00 was so diverted.
Of the road funds used for bridge and culvert work in 1816, §660-
166.00 came from the motor vehicle road fund, and $422,172.00 came
from the county road cash fund. d
Tables Nos. 1, 19, 20, 21, 22 and 23 show the expenditures
financial statements for each county.

i

REPMORT op CINUNTY ENGINEERS 1LY

EUMMARY OF ROAD WORK AND EXPENDITURES FOR ENTIRE
STATE ‘

January |, %16, 1o Janunary 1, my
Comnty Moad Expenditares

Durisg the period covery
mad wm=ark on 1he munt-“l-:':r:l:“::rj:; ;:’:“"‘:':‘: ”“II'T:'I'“II’“ -
cludes  all  expenditures for canstructlon, mnll;t:-num-n N _‘““l =
miscellanesus work oy the county Eystem, all rlwmll;n "’""""' -
equipment and unused material, now right of way "MMT:: Pty
crossing Improvements. drainage NESPRNIEN LS, nn:l all --n:nr" i
tures by the countles fur road purposes. It doew not Includ r\:«ndl»
pendituees from the county moter vehicle road fund for per:llu::al‘.G::.
m :::ul:u:: x:n 855018857, nop Ihe expenditures from the eounty
. u ar DHoE  bridges and colverts amounting t saze,
ITLEE. These expenditures gre listed under the bridge work. i
|;?'au'h:r :::t:-fu-:num_\ rowdl expenditure of $1,276.026.00, £1.308,.

A, v. Was spent for permanent work: 1541805 00, or l;
wus spent r-rr lemporary work: ERAZATE00, or 16,67 tl;‘ " .
repaire; Hl-s.wi 00, or 11.94%,. was apent for uuu:l;mnm-vpmlcfw
$62.00, or 745, was spont for Fquipment and unused mat 'tl“ =
FHBALE N0, or 789, was Epent for miscellancous work it
A comparison of the road expenditures for 1914 wllh. th
tares for 1914 and 1916 follows: g

TUTALS
] 7 e,
— el || 15 [ o
e TS S
Permnint word = f i
Regairs wnd maintenance. e | B BSALE | g imgelm
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Mickinnry wid unitsed material [ iy | Smdisé
wriat.... WL Zanw | dasem
my ; T e ﬁ:%:
-y PP Ferrrpatanes Rl 3, 000 ¥
#oddseicad Loy Baom | oo | 0o
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Mm:n!ﬂ-nri sviv e RN el kd s
" h Soly
A .=‘|.n_|oum. Yy - ' DI :.“
altn_nm erading. e "-E
Mo oiling roads, . diqusie i {oydis . *
“d.l:d unused materisl s iﬁ ‘Fan
Permanent Work” Includes construcling roads to the permanent

Erade lnes watab)
3 luhed by the county engineer and to Mandird sec-
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tions;: constructing ronds o temporary grade lines and standard sse
tlons, that f& widening cuts and 6118 to standard width and working
toward & permanent grade lUne; tilo drainage; and surfacing roads with
gravel, macadam, sand-clay or some form of paving.

It shonld be noted that the percentage of county road expenditups
which went for permanent work In 1916 increased 6.97% over (hat of
1915.  Idkewlse the repalrs and maintenance decreased 5.2%. The
percentage of county road expenditures for repairs and maintenanes
In 1016 is nlmost (deéntical with 1914, The long contlnued wet weather
of 1915 Is indleated clearly In the increased cost of repalr and main.
tennnon work.

During 1916, repalrs and malntenance cost $59.76 per mile, against
§£74.00 per mile for this work in 1915,

“Tamporary Work" Includes “ciling roads,™ and ‘tractor grading.”*
No tractor grading Is Included in this classification unleas the cost was
In excess of sixty dollars per mile, Such work costing less than sixty
dollars per mile 18 classified as repalr work.

“Filling Bridges and Culverts” which was classified with the rosd
work In 1915 has been classified under bridge work In the 1016 re-
poris.

During 1816 there wers 6252 miles of road built to permanest
grades at 4 cost of $782.221.73 or an average of $1,261.13 per mile,
$132.413.15 was spent for bullding roads to temporary grades. For
$22,465.67 of this expenditure the mileage was not reported. For the
remalning 399,057 45, 10750 miles were put to temporary grade or at
an averagoe cost of $820.80 per mile. Three thousand six hundred
elghtone miles of roads were constructed to natursl grade at a cost
of $513,600.00 or un average cost of $135.58 per mile, Two hundred
peventy-sevon miles were hard surfaced at a cost of $223,182.73 or an
uverage cost of $800.72 per mile, Nearly all of this surfacing work
is single course gravel conforming to the class B standard eross see-
tion which requires 880 cuble yards of gravel per mile. 14,027 miles
of the county rond system were regularly dragged at an average total
cost of $24.08 per mile. The average number of times dragged was
28.2. The sverngo cost per mile for dragging one round trip was §0.74
The totsl county road expenditure in 1916 averaged $207.50 per mile
In 1915 the total expenditures averaged $215.40 per mile.

A comparison of the construction work accomplished during 1818
with that accomplished during 1914 and 1915 follows:

e | s 6
Built 10 permanent e, 418 mi. 4627 mi. 653 mb
Built w: tem ﬂ:m-y ::d.u 416 mi, 559 : 1.8 mi.
Tractor BE  ooivanes 1210 mi. 2,358.8 mi. l.#l&
Snrfaeed ii.oiiiene averi 75.6 mi. 120 mi. | 0 mi.

Since April, 1913, surveys have been made on 4,898 miles or about
thirty-one per cont of the county road system; 7,630 miles or about
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ffty per cent of the county system has been built to naloral krados
1,506 miles have been built Lo permanent geade. and G35 miles har:-
peen surfaced.

Detalled comparisans of the road work and expenditures on the
various county road systenis are shown in Table Now T to 10 {nclusive
Table No. 17 shows the number and valae of gravel plis owned by the
counties.

Township Houd Expenditures,

Reports from L300 of the 1818 townships were recolved in time
to be Included in this report. This fa 264 or about 26% more than re.
ported in time to be included in the 1916 report,

The 1,800 townshlps reporting show & tolal road expenditure of
$3,072,023.00 from which the total expenditures for the 1,645 town-
ships have besn estimaled at FLERSTRL00, These expenditures are
distributed as follows:

TOTALS.

Permanent work
S o
Repairs - 11m 5= m
Maintenance . T18,55.00
Equipment and unused material..,, WAnm
Filling bridgrs and eulverts and plach lu,a{m
Miscellancozs S i
AR 57,58
PERCENTAGES

Permanent work ...
Temporary work . '.l:-:":
Repairs .
Maintenance iiias i::

t and unused m ' R ‘e 1Im
Filling bridges and culverts and placing temporary culverts, [E09
Mutexllaneous  oooiriiniines D R o 1%

The above pereentages show that 78.4% of the township money went
for repairs, malntenance, temporary and miscellansons work., This Is
48 It shonld be. 1L Is surprising to note that any of the township
money went for permanent work. There are approximately 85,200 miles
of township road, so that the average expenditure per mile Is lesn than
400, which Is only about twothirds of the avernge county road ex-
penditure for repalrs and malatenance mlonc.

Tho township expenditures are shown more In defall In Tables Now.
11, 12, 13 and 4.

SUMMARY OF BRIDGE WORK AND EXPENDITURE FOR ENTIRE
BTATE.
January 1, 1916, to January 1, 1917,

A snmmary of the vounty engineers’ annual reports for 1914 shows
A total expenditure for bridge work in the state of §$7,172,00000. A com-
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parison of the classiBod expenditures for 1514, 1515 and 1916 are glvem
in the table helow:

(220 s Tid

- - S S
= A, L,y 5,170,000 16 B anm
- | viegnms | azemm | LAz ames
Bridus I 27w [
Fillinz s
Miner tanes . o 3T o0 : T
Total | WLAD000MD | e L1 2

In meking o comparisoy of the total expenditures for 1915 and 19§
it sbould be noted thet the Hem of Alling bridges and culverts is nol in
cinded in the total for 1015 During 1916, a total of $357.000.00 was spest
on fillag beidees and culverts, which dedocted from the total gives
above leaves Lhe amonnt of 3678500006 as the total expenditure for
bridges and culverts during 1916 This amount indicales an incroassd
cxpenditure of FILE00NG0 or 257 over 1916 The Increased cost of
consruction due to the advance in the price of construction materials
worlld readily aceount for this incrensed expenditure

In the table given below, o ¥ and comp ive stal =
given on the classified exponditures for the past three years

_————————————

104
Clysaifieution oo e I -

1 t e il ulverts U0

‘I::;;::::‘y -rfat::: i :-nlwrla A o0 ’a
S, e 8
Total hridge war . 54000000

Pilling trkdges andd o ' # srasieparans ::
N sy | " 3

}

Clasufiationn = I -
———— — :
I'crmananl w amd culyuit AR B4 00000
Ry ...“**"n... o et i | e
Repalr, WOtk io../i1 oo " e
Ii ..... 47 A6

wt 41,564 L] Loy
ﬂllu and 000000 e

b . . - WO wivey
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i
A lasnibaatim B
| N Amount =
i = —
F— e L I 1n.11& B -
Tompersts laviges aml oulverns nEw | oo mi
Repite wark LAz .o 8]
Miscrame sun g e LI 1) b
Total brilge wk po . LY SRS w
Filhug brvdges anel culveris B e
Total ol . 7m0 free

The amounls given above were spent on work classified as shown
Permanen! bridges and culverts include only stroclures composed en.
tirely of mesonry or stewl construction. If & part of the work is of a
temporary nature, the structure is classified under the heading of tewm-
porary construction. Temporary bridkes and culverts include all strue.
tures Bl mientioned alwve.  Plpe culverts not provided with masonry bulk-
beads are classified ae Lemporary construction.  The ftem of filling bridges
and culverts la not locluded In the totals for the yoars 1914 and 1815,

During 1918 there was u slight decrease In the amount spent and
percentage of permanent bridges and culverts consiructed as mnﬂl

with 1915 The tetal diture tor nt tlon
52, 000.00
The ditare for P 'y bridges and culverts Inereased in

amount B131,00000 In 106, Practieally the same percentage of the
ftotal expenditure for bridge work was expended for temporary work
in 1916 ax in 1915,

It 15 interesting to note the steady decroase fn the smount spent for
repult work ns whown In the table above. During 1916 this ltem wag
mduced T2% or an amount of $95,000.00 over the amount reported for
WA The miscellancous Item which ineludes an smount of $315,100.00
for eyul Al material pureh has been slightly Incrensed during

A detafled stul af the spent for the various types of
ronstruction for 1915 and 1518 are given In the table below,
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SUMMARY OF ROAD AND BRIDGE EXPENDITURES.
nY DOUNTIES,
danuary 1, 1016, to Janoary 1, 1917,
ADAIR COUNTY,

Toads:

The total county rosd expenditure was $14.900.78 of which $146.00 or
10% was spent for permanent work, $6,23.67 or 42.5% was spent for
temporary work, $1.080.08 or 13.4% was spent lor repalrs, $3.516.82 or
23565 was spent for malntensnce, $1.985.21 or 1335 was spent for
equipment and unused materfal, $630.00 or 4.2% was spent for miscel-
laneous work.

There were no roads bullt to permanent or temporary grades and no
roads surfaced.  $2.20180 wns spent for construrting roads to natural
grades but the mileage was not reported.

The county road system was dragged an average of 275 times, the
average cost of dragglog being $0.50 per mile one round trip. The aver-
age cost of repaiss and maintenance was $33.50 per mile of county road,
The total average expenditure por mile of county road was $56 .60,

No roport was recelved of township road expenditures,

The total expenditure for bridge and culvert work during 1916 was
$I8ET300 of which $41E07.08 or 54.4% was spent on permanent bridges
and colverts, $21886 or 0.47% was spent on temporary bridges and cul-
verts, $6.478.21 or B4% was spent on repalr work, $16,162.40 or 10.8%
was spent on equipment and materials, $13,11561 or 1719 was spent on
filling bridges and culverts

0f the total nmount $41916.84 spent for new bridges and culverts,
HLEHTI8 or DO5% wan spent for permanest work, $21586 or 0.54%
wax spent for temporary work, The amounts above referred to wore
spent on the following construction:

22 concrete box culverts costing $11,791.27; 176 concrete pipe culverts
rosting §12,368.29; 9 corrugated pipe colverts costing $215.86; 176 hend-
walls on culverts costing $12,787.27: 1 Lbeam span on conerets abut-
ments costing $741.15; 1 pony truss with concrete abutments and floor
costing §4,000,

ADAMS COUNTY.
Rouds:

The total connty road expenditure was §13,817.44, of which $1,261.38
or 1% was spent for permanent work: $6,73L85 or 456% was spent
for temporary work; $LE00.63 or 1124 was spent for repairs; $3,268.76
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ar 6% was speni was msintenance; §I0A10 or LT was “.
squipment and onosed materfal. 321991 or 1.7% was spent Tor bty
faneoas work "

There were B rokds Wil fo permanent grade. 1 mile was hali w
& temporary grade at n cost of $1,261.29.  There was no surfacing
dome. 806 miles were tullt to natural grade at a vost of §6.731A5. i

The vounty rond system was dragged an average of 17.2 Umes, (b
average vost of dragging belng §$0.70 per mile one round trip The
avernge cont of repalrs and malntenance wos #4110 per mile of county
road  The total avernge expenditure per mile of County road Wy
$109.56.

The total township road expenditure as shown by reports from olf @
the 12 townships was §24.251.00,

Tridges:

The total expenditure for bridge and culvert work durine 1006 q
$10,200.29, of which $17838.83 or 44.2% waa spenl ob pernanent bridgs
and colverts; $13002824 or 31.4% was spent on temporary Lridges asd
culverts; $615007 or 1529 wus spent on repalr work: $16.65 or 0%
was spent on equipment and materinls; $3,561.65 or 8300 was q‘- "
filling bridges and culverts and $20.00 or 0.5 was spent on mis
eous Items

Of the total amoant $20.8420% was spent for mew bridges and o
verts: $17530.83 or B7.7% was spent for permanent work: $lrems
or 42.3% was spent for temporary work. The amounts above ufmﬂ‘
were spent on the following construction:

7 concrete box culverts costing $4070.20; 170 concrete pipe cul
costiug $5,110.47, 170 cortugated pipe culverts conting $5.817.46; 2 ball
pipe culverts costing $249.72; 8 east jron pipe enlverts costing Hm
76 headwalls on culverts costing $5635.20; 1 Lhoam span on
abutments costing $537.50 and 65 wood pile bridges costing $5,1384).

ALLAMAKEE COUNTY.
Towda:

The {otal coanty roud expenditore was §2380055, of which
or 215 was spent for permanent work; $11.969.95 or 55.7% was
for repalrs; $1,541.11 or 5% was spent for maintenance; $8T1.51 or
was spent for equipment and unused materinl; $106%9.10 or 4575
spent for mincellaneous work, 1

214 miles wore bullt to permanent grade at n cost of $654184 Ne
roads were bulll to temporary grade and no surfacing work done.
wera oo roads bullt to natural grade. o

The county road system was dragged an average of 120 times,
average cost of dragging $1.00 per mile one round trip. The al
cost of repairs and mal e was §15280 per mile of county
The total average expenditure per mile of county road was $205.20. 4

The total townahip road espenditure as Indieated by reports 0
14 of the 18 townships was §30.284.00,
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Bridges:

The total expendiiure for bridee and rulvert work during 1916 was
STIANT, of whieh SULL2T or 450% was spent on permanent Pridces
and culveris, §306531 or 410 was spemt on temporary bridges and
rulverts AEAUZET or KNS was spent on repalr work: SIRT.AD ur
§2% was apent on equipment and materials; §I81.66 or 0.7, was spent
on filling bridges and enlverts and $92482 or 129 was spemt on  nils-

cellaneous ilems.

Of the tolal amount BINEILAN spenl for new bridies and culveris,
FRSAIT or SLET was spentl for permanent work . 06031 or Ko
was spent for Lomporary work  The amounts sbove referred 1o were
fpent on the following eonstruction:

It foncrete box culverts costing $208%01; 7 cireular concrete culverts
rostiog $380.80, 13 carrugated pipe culverts costing §3,089.81, § masonry
box rulverts costing 3101458 3 Lbeam spans on coneretn abutments
costing $2870.84, 3 pony lruss spans with conerete atwitments and floor
costipe $10.600.30, 4 Wigh steel trusces, convrete abutimonts and Noor cost.
ing 1426848

APPANOOSE COUNTY.
Houds

The total county road expenditure was $14.000.73, of which $133.58 or
4% was spent for temporary work: $5.185.13 or 5137 was spent fo=
repalrs;  $40001.50 or 2X6'% was =pent for malntenance; $765.58 or 557
was spent for equipmient mod onused material; $1,716.27 or 1229 was
spent for milscellaneous work.

There was no permanent grading work and no surfacing. 4 milos
were bulll to natural grade at o cost of $333.88,

The ecounty rond wysion was dragged an average of 20 tlmos, the avir-
age cost of dragging belng $0.60 per mile one round telp.  The average
cost or repiire and malntenance was $71.24 per mile of county road. The
total average expenditure per mile of county road was $89.10,

The total township road expenditure as shown by reporta from all of
the 12 townships was $27.422.10

Hrbdges:

The total oxpenditure for bridge and culvert work during 1514 was
FRLATO6, of which $27,002 16 or 4155 was spent on permanent beidges
and culveris; F15007T61 or 267 was spent on temporary bridges and
oalverts; $10847200 or 178% was spent on repalr work: §8.421.29 or
167 was spent on Niling bridiges and culvorts and §202.00 or 0.3% was
spent on mbeellaneous Items.

Of the total amount 4209557 spent for new bridges and culveris,
FITO0L18 or 644 was spent for permanent work; $15.097.61 or 35645
Was spent for tempornry work. The amounts above referred o were
spent on the following construction:

12 concrete box culverts costing §6,575.74: 178 corrugnted plpe calverts
tosting BL1G0.08, 159 boller pipe culverts costing §9,211.76; 1 cast fron
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plpe culvert costing $51.00; 1 masonry box culvert costing 21 ¢
headwalls on culverts costing §1.30725; 2 concrete abulments

$1,73563; & l-beam spans on concrete abutments costing §5,/8160; 3 peu
truss spans on cobcTete abutments and floor costing §5.904.%7 and &1 ke
cellaneons bLridges and culverta costing $2.650.17,

AUDUBON COUNTY.
Toads:

The total county road expenditure was $15.96.79, of which mu.
6.1% wan spent for permanent work: $2.567.00 or 16.1% was spent for
temporary work; $6.503.00 or 408% wan apent for repalrs; $30865
or 1004 was spent for maintenance; $2LA3L70 or 1519 was spont fup
oquipment and unused material; $470 or 299 wus spent for nibucellnneogy
work.

There was no permanent grading and no surfacing work dops £
miles were bullt to natural grade st a cost of $2.567.06.

The county road system was dragfed an sverage of 30 times, by
nverage cost of dragging belng §0.70 per mile one round irip. The aver.
age cost of repairs and maintenance $69.56 per mile of county rond Thy
total avernge expenditure per mile of county road was §11650.

The total township road expenditure ss shown by reports from =
of the 12 townships was §2€,.025.75.
Hridges:

The total expenditure for bridge and culvert work during 1916 was
$52,086.07, of which $5.376.50 or 10.3% was spent on permanent bridgm
nnd culverts; $39,757.91 or 57.0% was spent on temporary bridges and
culverts; $5,016.74 or .80 was spent on repalr work; $6,070.20 or 1145
was spent on equipment and materinls; $4,5770.08 or 8.2 was spent oy
Mling bridies and eulverts and §94157 or 189 wan spent on M’I
laneons items, |

Of the total amount 345,164.50 apent for new bridges and culverts,
$i 27658 or 1534 was spent for permanent work: $20.787.51 or Silg
was spent for temporsry work. The amounts above referred to wew
spent on the following construction:

] erete box eul sting $5.367.76. 512 corrugated pipe culvers
costing $15376.17; 1 cast lron pipe calvert costing $1.377.74; 1 headwal
on culvert costing $8.53; 25 wood pile bridges costing $12,635.

BENTON COUNTY.

Tomids:

The total county road expenditure was $25,152.02, of which $EITLE
or 1297 was spent for permanent work; $9,08082 or 36.29% was spent
for temporary work; $2.33579 or 94% was spent for repafrs; $LISKH
or 16.6% was spent for maintenance; §1,00080 or 416 was spent for
equipment and unused material; $211.26 or 0.8% was spent for miseeh
lnneous work. y

One-half mile was bullt to permanent grade at a cost of $3,726.65. T
miles bullt to temporary grade were not reported, but §2,753.66 was spes
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o ihis work. Thers wax no surfacing lald  The mileage of natural
grade wourk was nol reporied. but 59,055 82 was spent for this work

The rounty road sysiem wie dragged an aversge of 135 times. the
average vost ol drageing belng #0756 per mile one round trip.  The
sgverage ool of Tepalrs and maintenance was F10%0 per mile of county
road.  The total avernge expenditure per mile of counly road was $115.26

The total township road expenditure as shown by reports from all
of the 20 townships was $59.752.00,

Hridges:

The totnl expenditure for bridge and culvert work during 1916 was
FI00510.TE of which $70.642.63 or TO.0'% was wpent on permanent hrldges
and enlverts; 8403365 or 445 was spent on temporary bridge and eul-
verts; $11.76830 or 115 was spent on repalr work, BIGAT0 or 0,1%
was spent on equipment and materlals; 1178057 or 11.5% was spent
om fllthe bridges and culverts, and §1L7A740 or L7% was spent on mis
eellanpous (tems

Of the total amount $75076.26 spent for new bridges and culverts,
FIUAIZE or ¥L1E was spent for permanent work: $4.13361 or 559%
was spent for temiporary work. The amounis above referred to were
spest an the following construction: .

103 comcrete box culverts costing §36.76658; 23 elrcular concrete eul-
verts costing $2.233.33; 45 concrele plpe culverts costing $I58.42; 230
corragated pipe culveris costing $3.479.13; 19 cast iron pipe culverts
costing  $563.00: 8§ concrete slab bridges costing $1150743; 6 concrete
thru girders costing $5588.81; 4 pony truss spans with conerete abut.
ments and foor costing $11.53645; miscellaneous bridges and colveris
eonting $41.48.

HLACK HAWK COUNTY.
Toails:

The total rounty road expenditure was §27.787.44, of which $6,208.54 or
L5% was spenl for permanent work; §6.780,9% or 20.8% was spent for
tomporary work: $6.186.53 or 2239 was spont for repairs; $4,048.25 or
Mg was spent for maintenance,; §1.51225 or 64% was spent for equip-
ment and unused materiul; $19554% or MA% was spent for miscel-
lantous work. :

227 mlles were built to permanent grade, at a eost of $LO30LE0: 21
wiles were surfaced with gravel at a cost of $247152. 3% miles were built
o natural grade at a cost of §5,785.98.

The connty road system was dragged an average of 243 times, the
sveragn cost of dragging belng 3075 per mile one round trip. The average
cost of repalrs and maintenance was 360,64 per mile of county road. The
total average expenditure per mile of county road was $164.40.

The total township rosd expenditure as whown by reports from all of
the 18 townships wan $43,983.89,

Rridges: ! L)

The total expenditure for bridge mnd culvert work during 1916 was
BEL93.50, of which $25504.30 or 45.3% wae spont on permanent bridges
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and culverts: $1260261 or TL1% was spent on temporary [T ~:'
onlyerts: BIZE47.19 or 20870 was spent on repalr work; $373747 or 63y
Was spent on eguipment and material; $E1TA8 or 117 was speny o
Ing bridges and vulverts and $223.96 or b4 was spent on 'ﬂhﬂh‘
Itams.

M ihe total amount $4L10700 spent for new hridges wad
$28504.3% or €777 was spent flor permanent work: $13.80261 or iy
was spent for temporary work. The amounts alove referred 1o wers pens
on the following vonstruction:

96 concrete box rulverts eosting $1S520.72; 487 corrugated pipa
vertn costing B6611.73; 1 boller plpe culvert costing $1450: 3 1+ b
spank an piiing abutments costing $196785, 4 Lbenm spans on cop
erote abutments costing $8.220.06; | pony truss with conerets abutments
and floor costing 1745610 7 wood pile bridges costing $4,10583; L]
miscollaneons bridees and calverts costing §47272

BOONE COUNTY.
Toals: -

The total county road expendilure was $31043.46 of which EIERT A
or $23% was spest for permanent work; §3.01627 or 1109 was spem;
for temporary work: $3.22264% or 10.4% was spent for repair work,
HAZTIE or 143 was spent for muintenance; $3,07201 or 537 was spest
for equipment and unceed material; §383746 or 12.7% was spent fe
miscellaneous work.

The miles of permanent grade work was oot reported. bt $40 we |
spent on such work. 1 mile was Iflt to tomporary grade st eost of
$2100.00. 1035 miles were surfaced with gravel at o cost of 108
AT.96 miles were bullt to natural grade st n cost or $3,410,27 |

The county road system wan dragged an avernge of 178 Hmes, the
average cost of dragging belng 760 per mile one round trip. The avergs
cost of repairs and maintenance was $48.41 per mile of county road, The
total average expenditure per mile of county romd was $106.50,

The 1mal township rosd expenditare as shown by reports from i
the 17 townships was $45,520,21.
Hiridges:

The lotal expenditure for bridge and culvert work during 1916 wae
$61,134.69, of which $41,011L11 or §7.2% was spent on permanent hridees
and culverts; $5,196.5¢ or 85% was spent on temporary bridges and el
verts; 977001 or 1605 wus spent on repalr work: $L315.65 or 8%
wan speat on equilment and materials; 32,511.08 or 455 was spent
filing bridges and culverts, »

OF the total amonnt $46,207.67 spent for new bridges snd c
$1L,01011 or 888 wna spent for permanent work, §5,19686 or 11
witk spent for temporary work, The amounts above referred to wore
on the followlng construction: =y

40 conerele box culverts costing $13,052.60; 8 elrealar comerate
vorta costing §1,781.83; 236 corrugated pipe culverts costing §4.1
concrete wlal bridges costing $2,651.04; 1 concrete arch bridge ©
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EL30206; T l1heam spans sa coucrele mt ing FUATESE |
pemy triss apan  @ith tuomerele alalien and Ner ecsting $2334 G0
1 high stéwd Iruss on conorets photments coasting 87 524 7
NREMER COUXTY
Hasaals
The total rounty road expewliture was K26577 K2 of which $10,563 24 or

A was spenl for permansnt work, §658204 or 1599 was spont for
temporary work, SZIZNOGE ar A4 was spent for fepairs. S99 or
WA e wpent Tor malntenanee, FLOG006 or 11590 was spent far squip
ment atd vouAed matertsl; §150080 or A8 was spont for miseelinneons
wilrk

76 milles wore bhullt to permanent geade, at o oost of §XATT.50
mile was surfaced with gravel sl o cost of BI07 90 $0.75 willes wors Lulit
to natoral grade sl @ ocost of $6 88204

The county road sysiem was drgeed an aversge of 24 times, the
grérage cost of drageing bolag Tic per wile one round trip  The average
vost of Tepaits and nalntenanoe was 538 25 per mile of county road. The
tolal svernge expendilure per mile of connly road was §208.50

The total tesnablp read evpenditure as shown by reports from all
of the 18 townships was §31.275.96
Dridges :

The total expenditure for hridge and rulvert work during 1916 was
800,127, of which $20.826.97 or AT.0"% waa spent for permanent hridgos
and eniverts: 460150 or .25 was kpent on temporary bridges ana euls
vorta; SLOISTT or 800 was spent on repalr work: BAA02.50 or 11.2%
was apent on equipmient and materinls: $110000 or 2,29 was sponl on
filing bridees und culverts, and §SE8.94 or 109 was spent on miseslinn
voud Items

Of the totel amotnt BI85 43187 spent for new bridges and culverts, §38.
R2007 or BR0% was spen! for permanent work: $LE0L90 or 1200 was
spent for temporary work  The amounis sbove referred to were spent
an the following construction

1% elrvelar concrete valverts costing B6.086.02: 15 concrete arch eul-
Veris conting 3213408, 253 corrugated plpe eulverts rosting S188144;
1 comerete arch bridee costing §1,2381.25; 1 eonerets thra girder costing
BRI, 2 retaining walls costlng $4T6T.78, | high steel trnwe on con-
frele abutments costing $13.877.44; 1 miscellancous bridges and rulverts
rokting 39270 t6

BUCHANAN COUNTY.
Tiouds:

The total sounty road sxpenditure was $39,2930%, or which §13,390.29
OF BE1% was speit for permimnent work; $4,010.17 or 1029 was spent
for temporary work; $1617087 or 4129 was wpent for rapairs; $3,620,00
or G4 wis spent for maintenance; $20680 or 0.4% was spent for equip-
ment and unused material; SLAGS00 or T.0% was spent lor imbssellansous
work,
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2.35 miles were built to permanent grade, al a cost of 42039, gy
miles wers sarfaced with gravel at & cost of 3201154 17 miles wery
puilt 1o natoral grade at & cost of $4,012.17,

The county road system was dragged an average of 21 Umes, the avep
asw cost of dragging being §0.75 per mile one round teip. The average sont
of repairs and malotenance was §$110.72 per mile of county road The
total average cxpenditore per mile of vounty road was §212.50.

The fotal (ownship road expenditure as shown by reports from all of
e 12 lownships was §57.612.00. No reports of township rosd expend)
tires were recelvel
Bridgos:

The total expendilure for bridge and culvert work during 1916 was
$G0.0506.00, of which $58404.74 or 86,5 was spent on permunent bridges
nud eulverts; $8,066,27 or 8.7 was spent on temporary bridges and enl.
verts; $2.62452 or 8% was spent on repair work, $100.00 or 0,14 wa
spent on eqiipment and materfals; $72226 or L0 was spent on filiag
bridges and culverts dnd 355401 or 0.9% was spent on miscellaneous
ftems

Of the total mmount $85462.81, spent for now bridges and culverts,
040474 or 905, was spent for permanent work; $8,008.27 or $.3% was
spent for temporary work. The amounts above referred to were spest
on the following construction:

95 concrete box culverts costing $26,741.06; 3 circular concrete culverts
conting $570.60; 247 vorrugated pipe calverts costing $6,059.27; 1 concrete
slab Lridge costing $1,08655; 6 concrete abutments costing $9.223012; 4
conirete deck glrders costing $15,045.28; & l'beam wpans on concrele
abutments costing $6,62675

HUENA VISTA COUNTY.
Fonaels ©
Tho total éounty rond exponditure was $108,446.61, of which §50,995.60
oF K2.0% wha spent for permanent work; $746.46 or 0.7 wos spent for
temporary work; $2120.3% or 25 was spent for repalrs: $1.14539 or
297 was apent for maintensnes; $4.371.21 or 4.0 was spent [(or equip
ment and unused material., 3706302 or 6.6 was spent for miscellansoss
work. 517 mwiles were built to permanent grade at a cost of §55,742.74
257 miles were surfaced with gravel at a rost of §20.20232 & mikes
were built to natural grade at a cost of $746.46 $14,050.54 was wpent
for tile drainage on county roads
The coanty road system was dragged an average of 244 times, ibe
average cost of dragging being 75¢ per mile one round trip. The average
voul of Tepa hnd | ¢ was $37.54 per mile of county road.
The total avorsge expenditure por mile of connty road was $640.40.
Thu total townahip road expenditure ns Indicated by reports from i
of the 18 townehips wis §59,400.00. C

Tiridges:
The total expenditure for bridge and culvert work during 101§ was
$142,67K.84, of which $85,312.58 or 62.0%% was spent on permanent bridges

ROAD AND BRIDGE ENXPENTITURES ik

was spetit en lemporary lrtdees and
falveris; SLAB699 or 130 was speat on repair work: $15.877.55 o0 121%
ans spent on equipment snd materials, 2253 or 145 was spenl on
flling dridges sad culverts amd $8.21052 of A8 was spenl am misced
fanecys [lems

Ot the total amount $I1510563% spent for pew bridges and culveris,
FERRI2 08 or T80% was spent for permanent work, $2IV635 or 22w
wis apenl for temporary work, The amounts above referred lo wore
spent on the following conrtruction

&% conerete box culverts costing $28503.18, 1 clrrular conerete culvert
costing $146.78; 060 corrugated plpe culverts cowting $24.03500: ¥ oast
tron plpo culverts costing $62.45; 1 concrete thru glrder costing $2,.210.00;
53 I-hoam spang on conerete abutments costing $40,681.13; 1 pony truss
ST with concrete abutments and floor, costing $09404.687; 1 high stes]
truss on conerote abutments, costing $2,126 36, miscellancous bridges and
culverts costing $848.57

and cutverts; BT or 1547

BUTLER COUNTY.
Bhosmals ©

The total rounty road expenditnre was HO03L30, of which $1.231.35
ar 745 was spent for permanent work: SIS6AT86 or 3569 was spent
for temporary work, $1436.44 or 529 was spent for repairs; §6.25189
or M3% was spent for malotenance: $1624563 or 27.0°% was spent for
squipment and ubused muterial; $1LOMI4 or 2455 was spent for mis
cellanoous work. 1% miles were bullt to a permanent grade a1 a cost
of §822.40, There was mo surfacing work, 127 miles wers built to nat-
urnl grade at & cost of $15,667 85,

The county road system wias drageod an average of 18 times, the
average oost of dragging belng 76c per mile one round trip,  The avernge
cost of repairs and maintenance was $44.32 por mile of county road.
The total avernge expenditure per mile of county road was §253.00,

The total lownship road expenditure as shown Ly reports from all of
the 16 townships was $35.524.99,

Nridges:

The total expendiiure for bridge and culvert work during 1816 was
ST 840.02, of which 1921558 or 2857 was spetit on permanent bridges
and colverts; BLO69.95 or 607 was spent on temporary bridges sad ou)-
vorts; $29,520.41 or 4357 was spent on repalr work, §1242453 or 1567
was spent on equipment and materials; $230662 or 140 was spent on
filling bridges and culverts,

Of the total amoutt, $2ZLAR496 spent for new bridges and calverts,
BIBAI808 or RGO was spent for permanent work, $060.95 or 174%
was spent for temporary work. The mmounts above referred Lo were
spent on the followlng eonstruction:

67 conerele box culverts costing $15,342.28: 6 corrugated pipe gulverts
coutlug $821.40; 1 east iron pipe enlvert comting $133.00; 1 headwall
on eoncrete culvert costing B46.00; 1 concrete alab bridge costing $2.527.00;
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| voncrete arch Lridie comting §id T4 1 Dhemm span on concrete sl
ments, costing §1AG0M0; 2 misccllaieons bridges costing $1.815.58

CALMOUS COUNTY,

Fomals:

The total reunty rowd expenditurs wan §37 750,55, of which $54.537798,
or Tadrs was apent (ur permanent work, §3.15L46, or 437 waa spest
for temporary work: FLRSLTT or 25% was spent for repairs: $3.656.57 gp
% 0% was apent fir malntenance, FLOM0T or 2R was spent for egalp
ment and unused Wiaterial; §7.54153 or 104% was spent for iisceilnn:
eous work 306 miles were bullt Lo permanent grade at A cost of
$37.565.38, Two miles were ot to temporary grade, al o cost of
$1L4%655, 1024 milew were surfaced with gravel at a cost af $12,1585%
46,25 miles were bullt te natiral grade at u cost of $3.151 46,

The counly FoRd sysism Was dragged an average of 283 times, the
aversge cost of dragaing being e por mile one mund trip. The avergs
ot of repalrs abd maintenance Was $12.80 per mile of county road. The
jotal avetage expenditure per mile of counly read road was §433.00

The total township road exponditures ia shown by reports from all of
ihe alxtesn Lownships Was F41.316.48

Tirlges:

The total sxpenditure for hridge snd culvert work in 1916 was
$EAL66 T4 of which $34188.57 or L84 was spent ot permanent bridges
and calverts, $10007 32 or 2197 was spenl on temporary bridees and
cuiverts, $4047.94 or 1.8% was spont on repalr work, §7.085.85 or 121%
was spent on equipment and matorials, $1.07981 or L85 was spenl 0o
Witing beidges and culverts, and 160,06 or 047 was spent on miscellan. |
conn Itoins,

Of the total amount $45,105.5% spent for mew hridges and culverts,
$24,18457 or TORS was wpent for permanent work, $14,007.32 or 2iA0%.
was spent for Lemporary work. 'The amounts above roferred 1o wers
spenl on the following conntrirtion:

47 concrete box enlveris conting $12,920.76; 66 circular concrels cub
verts corting $TAT348; 1521 eonnorote plpe culverts costing $1077207; §
conerote stab bridies costing §1,870.33; 1 concrete arch bridge costing
$39.00; 2 concrote deck girdor costing $1.019.54; 3 Ibexm spans on pillag
abutments costing §530.50; | J-heam span on conerete abutments m
$110.55; § pony Lriss spans on piling abutments onsting §2465.45; & peny
truss spans with concrste whutments and foors costing $10.785.60, mis
collanoois hiridges and eulverts eomting $236.30,

CARROLL COUNTY,

of §

The total eouuty rosd expenditire was §35.796.92 of whirh 3205085
oF h1.8% was spent for poermanent work; $4.280.51 or 120°% was spent fof
fetuporary work| FAO080 or 1134 wis spenl for repairs: u.mn &
060 wis sjenl for malutenance; §2,05233 or BI% was spent for equips
ment and unusod material; ll.‘ﬂ.uutmwwfw niscelln
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work 1128 mides were bullt (o perinanent grade at i oot ol 1578301
Opefuurtls ol » mille was bullt 1o permusnent grade at w cost of 31,142 65
There was po sorfaving work done 2082 miles were bullt to matural
grade W1 & yout of #4.2

The county voad system was dragged an average of 27.4 times, the
average cost of dragging being T5e per mile one round trip. The average
cont of ropalrs and Baintenanos wa: $12 60 per mile of county road The
total averige espenditure per mile of county rond was $204 50

The total township road expenditure as shown by reparts from all of
thy sixteen lownships was §31.000.4%

Hridges:

The total expenditure for hridge and culvert work for 1916 was
$61.202 70, of which $25.2%658 or 6757 was spent on permsnent bridees
and eulverts, $11L74460 or 1817 was spent on lemporary bridges and
enlveris, $506457 or 1080 was spent on repair work, $2.791.98 or 165
was Spent an equipment and materials, $2L527 83 or 499 was spent on
flling bridges and culverts and $276%0 or 4% was spenl on miseel
lanecus tems.

Of the total awount B4T000L42 spent for new bridges and enlverts
S INESE ar TR0 was spent for permanent work, $10L704.65 or 35070
wat spentl for temporary work. The amounts above referred to were
spent oo the following construction:

&6 conerele box culverts conting $20.542.38, & circular concrete culverts
costing $156.72. 20 comerdte pipe culverts costing $19226; 368 corrugar.
ol plis colverts costing $8,882 51 7 cast iron pipe culverts costiog $177.84;
1 beadwall on culvert coxting $275.45; 1 conercte deck girder unun;
B0000; | retaloing wall costing $506.4%; & Lbeam spans on conerote
abutments costing $208005, 1 pony truss with concrete abutments and
flours costing $L000G6, 16 woold pile bridges costing $2,418.74; miscel
Inncons Lridess and culverts costing $193.40,

CASS COUNTY.
Noads:

The total road expendiiure was JIEXINE5 of which SL570.74 or 1539
was spent for permanent work, 3691560 or 411G was wpent for repairs:
m_ns‘ or 1117 was spent for malntensnce; $277.20 or 224 was -un
tor and rinl. $1.52390 or 103% was spemt for
miscellanenus work 125 miles wers bullt 1o permanent grade st m cost
:mm Thore were no roads bullt to oatural grade. Onehalf

was surfuced with conerete but this was for from donsted funda
—rout $5.994 00, e
The county road wan i d un uf 32 Limes,
¥ L nes. the aver-
age cost of dragelog belng 75 per mile ote round trip. The average cost
of repairs and malntenance was $80.52 per mile of county road. The total
lm‘h? u:nullun por mile of counly road was $118.40,
totul lownsbip road expenditure as shown by reports lrom
the u|:h- townships was $32,104.52 . o
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Pirelges:

The total expenditure for bridge and culvert work daring 1915 way
$i6,562195, of which $24,260. 568 or 45.2% was spent on permanent
and cilverts; $20,797.28 or 17.5% waa spent on temparary bridges ang
culverts; $11,60814 or 1544 was spent on repair work; $157655 o
257 was spanl on equipment and materfals; $4,430.55 or 559% was speag
an filing bridges and culverts and 254557 or 347 was spent on mis

# Ieme.
“]x':l: total amoant §55,06297 spent for new bridees and culvers,
$34.260.55 or 6209 was spent for permanent work; §20.797.28 or Fiag
was apent for lemporary work. The amounts above referred to wers
spent on Lhe following construction:

28 poncrete box culverts costing $18.556.73; 5 concrete pipe culverty
costing §372.22; 244 corrugated plpe culveris costing $6.27284; 4 boller
pipe culverts vosting §77153; 1 headwall on culvert costing 5114.06; §
pony truss spans on plling abutments costing $6.084.60; 3 pouy (rem
spans with concrete abutiments and floor costing $14.92258, 34 wood plle
bridges vosting §7.668.32%

CERRO GORDO COUNTY.

Tonds:
The total county road expenditure was $68,352.20 of which $45.258%
ot 7804 was spent for permanent work; $6,598.07 or 9.9% was spent for
temporary work; $4.11060 or 8.27% was spent for repairs; $7,000.05 or
4.5% was spent for malntenanco; $1,230.33 or 1.99% was spent for e*
ment and unused watorial; $3,00445 or 457 was spent for miscellanabis
work. 217 miles were bullt to permanent grade nt a cost of $4765200
$71165 was spent for surfucing but the milenge was not glven. m
miles were bullt to natural grade at a cost of $6,000.07. $9996.04 wae
spent for tile drainage on county roads.
u;hncmmr romd system was drageed an average of 26 times, INM
age cost of drageing being 8lc per mile one round trip. The average oot
of repairs and malntenance was $51.33 per mile of county road. The
total average expenditure per mile of county road was $477.40.
The total township road expenditure as shown by reports from all of
the elghteen townsbips was $46,774.53.

Bridges:
The total expenditure for bridge and culvert work during 1918 was
$47,006.57, of which §31.33955 or 66.5% was spent on permanent beidges
and culverts: §5,585.58 or 1259 was spent on temporary mﬂ‘l
vorta: $3.479.91 or T74% was spent on repalr work, $4,069.61 or £67 wn
spent on P and materials, $375.45 or 0.8% was spent on Allisg
bridges and culverts uod §2,001.87 or 4.2% was spent on
items,
Of the tolal amount $37,119.7% spent on new Dbridges and cub
$11.23885 or S4.3% was spent for permanent work, §5.885.88 or
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was spent for lemporary work  The amounts above referied 1o wore spest
on the [ollowing construction:

3 concrule box culverts costing $164R8.57, 20 cireular conerete cil
verts costing $1.967.66: 8T corrugated pipe oulverts costing $3,720.00
1 concrete abulmient costing §557.05, 1 concrefe deck girders rosting
$IMI5T, I I'beam spans on concrete abutments costing §3.608.00: 1
wood plie bridues costing ¥161.85

CHEROKEE COUNTY.
Tooadds:

The total county road expenditure was FALIZ0AS, of which $26.964.95
or G49% was spent for permanent work; $473986 or 1149 was spent
for temporary work. BL81313 or €57 was spent for repairs, §2.808.02
or 685 was spent for maintenatce; $2,577.44 or €95 was spent for
sauipment and unused material, $1.3201.068 or 225 was spenl for miscel:
janeous work. 155 miles wore bullt to permanent grade at a cost of
$243786. There was no surfacing work done.  Forty miles were built
to uatural grade at a cost of §4.730.85

The county road system was dragged an average of 25 times, the aver-
age cosl of dragging being §0.850 por mile one round trip, The average
cost of repairs and malntenance was $27.9% per mile of county road. The
total average expenditure por mile of county road was $280.80,

The total township road expenditure ss shown by reports from all of
ihe sixteen townships was §32,031.81,

Trbdyges :

The total expenditure for bridge and culvert work during 1916 was
$UT,6R.A1, of which $R6.672.16 or 7379 was spent on permanent bridges
and culverts, $12480.05 or 1069 was spent on temporary bridges and
culverts, $6.560.07 or L.65 wan spent on repalr work, $2.4587.39 or 2.1%
was spent on equipment and materials, $233296 or 20% was spent on
fMlling bridges and culverts and §7,010,79 or 6.0% was spent on mises)
laneous items.

Of the tolal amount §98,16280 spent for new bridges and culverts,
$S67205 or 875 was spent for permanent work, $12,490.60 or 125%
wia spent for temporary work. The amounts abave referred to were
spent on Lhe following construction :

9 concrete hox culverts costing $31,41210; 19 cireular concrefe cux
verts costing §2.801.40; 437 eorrugated pipe culverts costing $10.578.81;
1 oast lron plpe calvert costing §64.80; 4 concrete slab bridges costing
B17110; 5 concrete deck girder bridges costing $9,950.35: & I-beam spans
on plling abutments costing $149589; 10 I-beam spans on coucrete abat-
menls costing §16,295.03; & pony Lruss spans with concrete abutmonis
and foors costing $18,040.27; § wood plle bridges costing $401.15,

CEDAR COUNTY.

The total county road expenditure was $25,461.86, of which 315.176.88
or S3.3% was spent for permaneny work; $1,057.35 or 16% was spent for
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temporary work; $T06678 or 2480 was spent for repairs LR T -
123 was spent for malotenanon, $90L 6N or 229 waw spent lop qap
menl and unosed material. $I808 or LTS was spent for mi =
work. 245 miles wore built fo permanent grade st & cost of 1
58 miles were surfaced with macadam at & cost of $2813.40
The connty rosd system was dragecd an average of 312 times, the gvee
age cost of drageing helng 8075 per mile onte rousd (1rip. The AveTage
of repalrs and malntenance was §A362 por mile of county mad,
total average expenditure per mile of county road was $1%6.10
The total township rosd expenditure gs shown by reports (ron all of
the elghtoen towoships was S44,900.65,

Bridges:

The total expenditure for beldge and culvert work during 1918 o
$T2R60.18, of which $57.292.70 or T56%0 waa spent on permunent’ bridg,
and colverts, $4.66342 or 649 was spent on temporary bridges and ouh
verts, $ROSTI0 or 125% was spent on repalr work, $1T5 or 00% way
Epent on squipment and materials, $ME60 or 129 was spent an filling
tiridges and culverts and 86657 or 1.2 was spent om miscellanmogy
Nems I

Of the total amoant BR1856.12 spent for new bLridees and cutverty,
35728270 or 925 was apent Tor permanent work, $0.46242 or 755 wae
spent for temporary work. The amounts abuve referred to wers spent oa
the following ronstruction: |

17% conerete box culverts rosting $37.142.20; 7 clreular conereto pub
verts costing 373538, 20 corrugated plp culverts costing S47056: (1%
haller plie enlverts costing FIRNO0%: 1 oast lran plpe enlvert m
B60.08; 1 headwall on culvert costing $107.40; 2 convrete slabh Firilge
costing $1,010.32; 2 conerete abutmonts costing 09545, 2 conerete dek
#irdors costing $734.61; 4 Lboam apans on canereto abittments costiag
$5,85282; § pony lruss spans concrete abutments and floors
$10,608.88, 2 miscellancons bridees and culverts codting $816.51.

CHICKASAW COUNTY.

Pansals
The total county read expenditure was $29645.8% of which $6888NE
or 2160 was spent for jermanent work, 356749 or 293% was speat
for lemporary work: $4,198.34 or 3107 was spent for fepairs; $1508
or 5175 was spemt for malntensnce. 270810 or %19 was spest B
euipment and unused material; $51075 or L% was spent for mis
cellaneous work.  Nine miles were bullt to permanent grade at & toft
of 315249, Cnehall mile was bullt to temporary grade Bt n cost o8
$106.25.  Three and onesighth miles were aurfaced with gavel o &
cost of $149035 4575 miles were bullt to natural grade at m cost of
£8,074.04
The connty road system wan dragged an avernge of fourtesn e
the nverage cost of dragging being 75 per wile one round teip. T
e cost of repairs and maint wax $69.65 por mile of coun!
road. The total average sxpenditure per mile of county road was
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The tofal wWwoship romd sapenditure as indicated by  reports frveen
seven of the tTwelve townshie was $25,11%20
e

The total sapenditure for bridge and culvert work during 1518 was
PREITREL of which 5608022 or 65002 was spent om permancnt bridges
and ralveris. $SIRLEE or 1027 was spent on temporary bridges and
culverts, BIGOS200 or 1855 was spent on repair work, §828.99 or L)%
was spent on equipment Aod materials, 3700358 or u.h"i_ was spent ou
Diting bridges and colverts and $23001 or 089 was spent on miscel-
laneous iteis,

Of the total amount 6446215 spent for new Uridiges and eculverts
$O0.050A2 or 8700 wis spent for permanent work, $5380.58 or 11.0%
was spenl lor temporary work. The amounts above referred Lo wers
spent on the Tollowing constroothon

A% cancrete box culverts costing $IAORS W, 308 verrugaled pipe cul-
vérts 81 $ARIT I | beadwall for culvert costing $1676. 2 concrete abut-
ments costing 95050 & Lbeam spans on concrete abutments costing
$I03TLE5; 10 pony trass spans Wik concrete abulments and floors cost-
ing $2LMG508; 1 high steel truss on conerete abutments costing $5,470.47;
1 wood plle bridges costing $2L3552%; 4 miscellaneons bridges and
rulveris onsting §136.16

CLARKE COUNTY
Rends ¢

The total pounty road expenditure was $11.95L18, of which $23.260.84
or 28070 was upent for temporary work, $2,168.27 or 18.1% was spent for
ropaira; B3.08248 or 25.4% was spent for molntenance; $783.05 or 6.6%
war wpent on equipment and unused materlals; $2,627.00 or 220% was
spent for miscellaneous work. There was no permanent grading and no
sarfacing work done. Thirtythree miles were bullt to natural grade at a
rost of $3.350.34.

The county road syrtem was dragged an average of 35 times, the aver
nee cost of dragging belng 70 per mille one round trip. The average
st of repalrs and maintensnee was §45.53 per mile of county road. The
tatal avernge expenditure per mile of county romd was §164.80

No reports of township road expenditnres were recelved
Firbdges

The total expemditure for bridge and culvert work during 1918 was
KI996.25 of which 174069 or 30.0%7 was spent on permanent bridges
and culverts, M262681 or 21.8% was spent on lempornry hridges ana
CUIVETLR, $RO86.6T or 1675 was spent on repmir work, $160.47 or 0.3
Was apent on equipment and materials, $18,06888 or 32.2% was spent on
Bling Wridees and enlverts wad $6.65 or 0,00 was spent on miscellaneois
Itetns,

OF the total amount $0.030.77 spent for new bridges and culverts
SITADG96 or BT0% was spent for permanent work, $18.626.51 or wie



182 IOWA STATE HIGHWAY COMMISSION

was spent for temporary work The amounts above relerred 1 weny
spent on the following construction

30 concrete box culverts costing §16.94205; 461 corrugated pipe éop
verts costing $5.7953%; 15 cast jrom pipe culverts costing $2 .46y 19; 3
roncrete ab i $HELAT miscell bridees and cuiveny
costing $27.21.

CLAY COUNTY.
Flomds:

The total e.uunu road expenditure was 36230044, of which $i88%5 45
or TS6% was spent for permanent work; $408.00 or 0.6% was spent for
temporary work; $1LUBS55 or 3.1% was spent for repalrs; $2,206.37 o
4.7% was spent for maintenance; §1,288542 or 219 was spent for oquip
ment and onused materinl; §T485.74 or 1209 was spent for misenl
laneous wark. 502 miles were built to permanent grade at o cost of
$34,137.34. 108 miles were surfaced with gravel a1 a cost of $5.752%
Three miles were bullt to natural grade at & cost of F10S5.00. 5498513
was spent for tile drainage,

The county ruad system was dragged an average of 20 times, the
average cost of dragzing being T3¢ per mile one round trip. The aver
age cost of repairs and maintenance was §2831 per mile of county road
The total aversge expeaditure per mile of county road was $41i20

The total township road expenditure as shown by reports from all of
the sixteen townships was $I8 88880,
Bridges:

The total expenditures for bridge und culvert work during 1516 wes
$02,280,02, of which §75405.0% or TR.6% wna spent on permanent bridges
and culvorts, $8.65511 or 045 was spent on temporary bridges and enl
vortw, B7.0780.44 or 7.7% was spent on repalr work; $1281.20 or L%
wis spent on equipment and materinls; $1,07048 or 119 was spent on
flling bridges and cualverts, and $864.58 or 0.9 was spent on miscel
laneous items..

Of the total amount $52.093.14 spent for new bridges and eulveris
$73,40502 or 8907 was spent for permanent work, §SE8511 or 18T
was spent for temporary work., The amounis above referred to wers
spent on the following construction:

76 by Ing «22938.44; 432 corrugated plpe cul
verts costing $5,60663; 1 bofler pipe culvert costing $61.43; 1 comerete
arch bridge costing n.mn 1 concrete abulment costing $1.22010; 0
I'beam spans on L sting §28850.12; % pony truss spans
with conerete abulments and foor costing $19350.45; miscellancous
bridges mod culverts costing $20.06.

CLAYTON OCOUNTY,

Ronds:

The total county road expenditure was $28.166.35 of which $20517.04
or T28% was spent for repaies: $4,761.17 or 16.9% was epent for maln-
tenance; $777.10 or 2.8¢% was spent for equipment and unused waterlal
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241104 or T5% was spent for miscellaneous work There was no
permatient grading, no sarfacinge work and no rosds bailt to natuwral
grade

The counly road system was drazeed an aversge of 34 times, (e
sverage cost of dragging being & por mile one round trip. The aver
age oost of repuirs and maintenance was JI2E 83 per mile of county
road, The total avernge expenditure per mile of county mad was $141.50.

The vounty road sysiem s malofained under tho patrol system.

The total township road expenditure as Indicated by reports from 17
of the ¥ townslilps was §41.844.00,

Tiridges

The total expenditure for bridge and culvert work dorlng 1918 was
$54.477.21, of which $40258.04 or TLAS was spent on permanent bridgoes
and culverts; $6.441.00 or 1145 was spent on temporary bridges and
culverts; B955137 or 8% was spent on repalr work: $528.86 or 0995
was spent on equipment and materials; $1,278.440 or 23% was spent on
flling bridges and culverts, and $4,11510 or 72'% was spent on miscsl-
laneous 1tems,

Of the total amount $46.699.54 wpent for mew bridges and culverts,
$10255 50 or S840 was spent for permasent work; $6,041.00 or 106%
was spent [for temporary work. The amounts above referred Lo were
spent on the following construction:

M concrete box culverts costing §165.865.52: 324 corrugated pipe eul:
verts coxting $6,441.00; 1 musonry arch culvert costing $395.00; & con-
crete wlab bridges costing $3.61125; 2 concrete abutments costing
$2.600.60; 2 concrete thro girder bridges costing $2086.20; 11 Tdeam
Apans on concrete abntments costing $8,861.31; 4 pony truss spans with
concrete abulments and floor costing $5,839.00.

CLINTON COUNTY
Hoads:

The todal counly road expenditure was $32.396.61 of which $18,1095¢ or
E29'% was spent for permanent work; $3.2373.41 or 1015 was spent for
temporary work: §2.919.54 or B.05% was spent for repairs; §4.684.49 or
1407 was spont lor malnlenance; $511.06 or L6% was spent for equip
ment and unused material; (280560 or 8.9 was spent for miscellancous
work. 481 miles were buflt to permanent grade st & cost of $13.211.39,
Twotenths of a mile was bullt 10 temporary grade at a cost of §803.50.
(ne and onoquarter miles were surfaced with gravel at a cost of §3,300,
185 miles were bullt to natural grade at a cost of §1.516.11,

Tha eounty rosd system woas drugged an average of 3118 times, the
average cost of dragging belng 75¢ per mile one round trip. The average
cost of repalrs and malotennnce was $38.80 per mile of county roud.
The tolal average expenditura per mile of county roud was $165.80,

The total | hip road exp o us ahown by reports from all of
the twenly l,uvnlhlpu was $41,080.38,
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Tiridges

The total expenditare for brides and culvert work doring 1916 ey
FTA83Z 6, of which BATSESTT or F43°0 wan spent on permanent bridge
and culverts; FILIGE.00 or 1907 was spenl ob tempurary bridges
volverts; $102375 or 407 was spent oo repalr work: 3552006 or T4
was spont op equipment and materials, $205050 or L8 was sjem -
filling bridees and culverts, and $1810.99 or 255 was spenl ob mise.
laneous Iems

Of the total amount $A2 10857 spent for new bridges and culverty
WTI62TT or 7720 was spent for permanent work; $14,05500 or 22hyg
was spent for temporary work,  The amounts above referred 1o wers
wpent on the following constraction

A5 vopcrete box culverts costing $16.704140 40 corrugated plpe eyl
yerts costing $5,5001.95; 5 boller pipe culverts costing $450.08; 15 cast tron
plpe culverts costing $1550.48; 3 headwalls on culverts costing 80583,
1 vonrrete arch bridge costing $232200; 1 voncrete deck girder bridgs
costing $4.529.55; 1 retalning wall costing $205.17; | Lbeam span on
ing abaltments costing $55.25; 4 Ibenm spans on conrrete abutments cont.
ing $8.565.556; 1 pony truss on piling abutments costing §3,313.92: § P
iruss wpans with roncrets and fHoor Ing $15.00182; § weod
mie bridges costing $265.4%

CRAWFORD COUNTY.
Tonds:

The Lotal connty road expenditure was $90,530 80 of which §77.80810
or SE.89 was spent for permanont work; §G.80T.01 or T4 was spent fur
ropaies; $LAZ2AT or 4.2 was spent for maintenance; $86.80 or 0195 wis
spent for equipment and unused waterinls; $200052 or 119 war spent
for miscellaneons work. 2154 miles were bullt to permanent grage
at n vost of 87790210, There were no roads surfaced and none bullt o
naturnl grade.

The vounty road system was dragged on an sverage of 350 times, the
average cont of drageing belag 72 per mile one round trip. The average
cout of repairs and malntenance was $70.60 per mile of county read  The
total average expenditure por mile of county road was §407 80

No reports were received showing the hip road din
Bridges:

The total expenditure for bLridge and culvert work during 1516 was
S128.820.70 of which $T005162 or G4.2% was spenl on permanent bridpes
and culverts: $2LS0KH1 or 16.5% was spent on temporary Lridges and
enlvoris; $30440.42 or 25.20 was npent on repair work: $2.94254 or 235
was apent on filling bridges and culverts and $1M7T.21 or 145 was spent
on miscellnneous Items.

Of the total amount $81060.50 spont for new bridges and culverts,
$T0,0B162 or TH.4% wan spent for permanent work; $21,60851 or 236%
was spent for tomiporary work, The amounts above referred to were spent
on the following construction: 1
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164 onerele by culverts costing BI5TTH S8 120 corraeated pipe culverts
mting FINIERET. 20 caut teon pipe culverta vosting 5173289 2 Theam

apans ud eopeiete atuatments costing $LAZ0AY. T pony truss spans with
poncrete abulmenls and foor cestiog B s a7 wownd plie hridges post
e $1, 72055 wnd 17 misceltansous bridees and culverts costing §4 0885,

DALLAS COUNTY
Koails:

The total county rond expenditure was $10.713.93 of which $14,406.37 or
447 was spen! for permanent worl; $6500L.E0 or 1660 was spent for
emporary work] $1L0TLM or 169 was spent for repmirs, 3400664 or
10,709 was spent for mointenance; 47 or 2305 wae gpent Tor equilp:
mont and nnusel matorinls: $4 GEEA5 or 11,25 was spent for miscellane
enns Wurk,

Ome mile was bullt to permgnent grade sl 8 cont of §2285768; 7 of n
mile was buill o temporary grade al a cost of $1347.52) 635 miles were
marfaced with gravel ot m cost of FL06T 84, S215 miles were bulll to nat-
gral grade at & cost of $5.740.20.

The county systen: was dragred on an average of 34 times, the average
ccst of dragging being $0.55 per mile one round trip. The average cost
of repuirs and maintenance was $21.51 per mile of coasty road. The total
average expenditures per mile of county 1oad was §236.50

The total toanskip road espenditure as shosn by reports trom all of
the 16 towpahips was S46.640.00

Niridges

The total ecpenditure far Uridge and enlvert work during 1916 was
F120 4480 0%, of which S91,055.08 or T0.3% was spent on permancnl bridges
wnd culverts, $DO8162 or T.7% was spent on temporary bridges and eal-
verth; BIBB4A0G or 1205 was spent on repalr work: $1LE5846 or 11%
wag spont on equipment and materinls: $5560.48 or 1.39% was epent on M-
Ing bridges and culverts and $5,684.71 or 4.4% wis spent on miscellaneous
ftems, ;

Of the total amount §I0101L50 spent for mew bridges and culverts,
FHLOSKON or b1l was spent for permanent work: $9.95362 or 097%
tha spent for temporary work The amounts above referred 1o ware
som on the follosing ronstroction:

# concreln box culverts costing $35.27698; 14 clreular roncrele eul
verts cosling $1.796.10; 300 corrugated pipe culverts costing §5.648.42; 1
hesdwall en culvest casting $14280; 10 concrete slab bridges costing
MIAITE. 2 comerete arch bridges costing $1505665; § conerete abut
ments costing $15,116 00; 2 concrete deck mirder hridges costing $5551.70;
2 Wigh steel trussos on conerete abulments costing $2,580.00: 1 wood pile
bridge costing »225.00 und miscellancous bridges and culverts costing
fluze

DAVIS COUNTY.
ol
The total vounty road expenditure was §16,982.78, of which §7.000.07 or
ME% was spent on temporary work; $L017.60 or 1265 was spent for
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repairs; $3,015.34 or 18.57% was spent for maintenance; §1.664 65 or pUEES
was spent for wquipment and unosed material and $2.203.13 or 1390 wyy
spent for miscellaneous work. There was po permanent grading and gy
surfacing work done. 66,0 miles were built to nalural grade at & cost of
$7,003.67,

The county road system was dragged an average of 20.1 tlmes, (he
average cost of dragging belong §1.00 per mile one round trip. The aver
nge cost of repalrs and malntenance wus $32.30 per mile of county road
The total average expenditure per mile of county road was $102.50,

No reports of township road expenditures were received,

The total expenditure for hridge and culvert work during 1516 was
$I9,645.72, of which $§21.72050 or 4175 was spent on permanent bridges
snd culverte, $5,639.44 or 17.4% was spent on temporary bridees and cul
verts. 566848 or T4 was spent an repalr work: $96.71 or 0.29% wa
spent on equipinent and materials; $L870.36 or 5.8 wan spent on Siling
bridges and culverts and $10,650.80 or 21.6% was spent on miscellaneous
Itoms,

Of the total amount $30.380.37 spent for new bridges and cnlveris,
$21,720.92 or T1A% was spent for permanent work: $5.639.44 or 2557 was
spent for temporary work. The amounts above referred lo were spent on
the following construction:

& conerete box vulverts costing $1.558.40; 14 circular concrete culverts
costing $4,17%.18; 2 concrete plpe culverts costing $666.96; 262 corrugated
plpe culverts costing $7,31658; 28 hoiler pipe culverts costing $1.32288;
2 head walls on eulverts costing $418.31; 2 l-beam spans oh concrels
abutments costing $2.047.12; and 1 pony truss span with concrete abut
mients and floor costing $10,851.06.

DECATUR COUNTY.
Toads:

The total county roud expenditure was $12.96680, of which $42.00 er
A% wae spent for permanent work; $4.807.32 or 379, was spent for tem-
porary work; $1,02850 or 0% was spent for repalrs; §4,708.44 or 362%
was spent for maintenance, $55215 or 4.37% was spent for eguipment and
unused material; and $1520.18 or 141% was spent for miscellansous
work. There was no permanent grading and no surfacing work. Sixty
miles were bullt to natural grade at o cost of $4,507.32,

The county road system was drugged an average of 42 Umes, the aver-
age cost of dragging being $0.70 per mile one round trip. The average
rost of repalrs and maintenance was §37.80 per milo of county road. The
total avernge expenditure per mile of county road wax §85.30.

The total township road expenditure as shown by reports from all of
the 16 townships was $28,005 32,

Rridges:

The total expenditure for bridge and culvert work during 1516 was
$H.S0268, of which $12,9522% or 2594 was spent on permanent bridgss
and culverts; $857007 or 18.27% was spent on temporary bridges and
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calverts: $11458.K1 or 25670 was spent on repair work, §5.15266 or 8.3

s speni ofi equiptnent and materials: $.H800 or I66°C was spenl on
fiting bridees and culverts, and §ios B2 or 140 was spenl wun miscellan
eous jlems

Of the total amount $21.52236 spent for new bridges and culveris
$12502.2% of G047 wak spony for permanent work, and §857L07 or 305
was spent (o7 temporary work, The amounts above referred 10 were spent
on the follawiog econstroction :

1% conerete box culverts costing $11.31168; 3 conerete pipe culverts
costing FIB660; 305 corrugated pipe culverts costing $4.88213: 1 boller
pipe pulvert costing FO600; 12 cast jron pipe culverts costing §1,144.50; 13
headwalls on culverts costing $1.455.00; and 2 pony Lruss spans on piling
sbutments costing §3,088.24

DELAWARE COUNTY.
Famadls:

The total county road expenditure was $51,468.67, of which $24.407.98 or
174% was spent for permusnent work; $9.809.01 or 1879 was speni for
temporary work:; S6,430.28 or 1255 was spent for repairs; $4.841.89 or
804 was spent for malnienance; $4,547.83 or K89 was spent for equip-
ment and unused matertal; $1532.20 or 3.6 was spent for miscellan-
eous work. Five miles were bullt to permanent grade al a cost of §I&-
175.7%; 27 miles were surfaced with gravel at u cost of $5.576.74, 28 miles
were bullt to natural grade at & cost of §9.60%.01

The county road system was dragged an average of 34 times, the aver
wee codt of dragging being $0.80 per mile ane round trip. The average
coft of repalrs and maintenance was #6445 per mile of county road. The
total average exponditure por mile of county rond was $299,20.

The totul township roml expenditure as shown by reports form all
of the 14 townships wins $34.196.28,

Tiridges:

The total expenditure for bridge and culvert work during 1916 was
$0.600.51, of which M1L114.53 or 6507 was apent on permuanent bridges
and culverts; §7.9%0.29 or 1347 was spent on temporary bridges and oul
wverts; $5,72002 or 865 was spent on repalr work; $1.742.0% or 299
was spent on equipment and materials; $1.392.66 or 2.3% was spent on fil)-
ing bridges and colverts; and 164057 or 28% was spent on miscella-
neous Itemma.

Of the tolal amount $49,105.32 spent for new bridges and culverts,
$LLELY or K279 was spent for permanent work; $7.090.39 or 10.3%
wis spent for temporary work. The amounts above referred to weére
kpent on the following constroction:

T8 conerete box eulveria costing §18,054.57; 217 corrugated pipe culverta
costing $5.082561; 1 headwall on culvert costing §54.88; 1 concrete alab
bridge costing $49.44; 2 relalning walls costing $282.9%; 1 Ibeam mpans
on plling abulments costing §1.580.24; % I-beam spans on concrete abut-
ments costing $15.556.00; 2 pony trass spams with concrete abulmenis
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and Boor costing $5.545 64 1 high truss on concrele alwtments osting
$6.364.30, and § woad plle bridges costing $1.327 61

DES MUOINES COUNTY.
Haoads

The total county read expenditure was $IT.0%008, of which 919572
or 18570 was spent for permanent work. $LITLES or T4 was spent for
temporary work: §L870L5% or 116 was spenl for ropaire; $2.26210 o
133 wan rpent lor malntenance; $LATLE) or 2060 was spenl far
equipmient and unuwed matertal, $4SS504 or 2ETN was spent for misos)
taneous work, Iy ndles were bBullt to permacent grade st o cost af
240008 There was no surfacing work dome. 1856 wnlles wern by
to naturnl grade ot a vost of $1.270L464,

The county road system was dragged an avernge of 2003 limes the
average vost of dragging being $0.35 per mile one round teip. The average
cost of repairs and malntenance was §51.98 por mile of county pead
The total average expendiiiure per mile of county romd was 208 40

The total townahip road expenditore as shown by reports from all
of the 11 rownships was §27. 18942

Diriddges

The total expenditure for Lridge and culvert work during 1516 was
$22TT507, of which §12540.14 or 3927 was spent on jermancol bridges
and culveris: F1L47084 or 3505 was spent on temporury bridges and
culveris; $L267.78 or 7.2 was apenl on repalr work: $1.508055 or 169
was spent om eguipment and malerinis; $256.25 or 0.8 was speol on
Mling bridges and culverts and 8530041 or 1025 was spent on s
laneaus (tewms.

Of the totsl wmount $26,4310.08 spent for new hridges and culveris,
$12340,04 or G077 was spent for permanent work; $12470.04 or 4925%
war spent for temporary work. The amounts nbove referrel to were
spent on the following construction:

12 concrele box rulveris ronling $56,515.14; 1 olrcular concrets calvert
couting $14134; IR0 corrugated pipe enlverts costing §6.20538; 2 boller
pipe culverts corting $131.45. 33 cast jron pipe culverts costing §1.215.48;
3 headwalls on culverts rosting $15103; 4 concrele a’mtmenis costing
FLAGEN . 2 Loeam spams on piling abotments costing $307 78, 2 lbeam
spans on conctets atutmwents costing §1.257.26; | pony trosses on piling
abutroentls eovling S460855: 1 high stewm]l tross on conctote abniments
costing §3.060 67, and § miscellanecus bridges and rulverts rosting §592.02

DICKINSON COUNTY.
Homida:

The total county road expenditore wes $55,610.00, of which 443473
or T9.7°% was spent for permanent work: $2499.21 or 45% wes speat
for temporary work; $2L146.80 or 3,09 was spent for repairs; $2,270.00 ar
419 wus spent for madntenance; $1,806.48 or 247 was spont for equip
mont and unused material; L0205 or L4%5 wan spent for miscellaneots
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werk. 105 miles were bullt ‘o persnanent grade st a cosd ot §tha922e
1257 miles were sopfaced wlih gravel ot a cost of B2LI0LET 15T miles
wete biiilt o natural grade 8! o raet of B2 21 B NG A was speatl
fur tile drainage

The cotbty Toad syélems was iragzed an average of 203 times, the
average ool of dragzing being 80 76 per wile one gound trip  The averaze
post @l Twpairs and malptanancs was 54734 per mile of counly road. The

jotal average wxpendiiure por mile of vounty v oy AN
The total tonnship road expenditure as shown by reports from all of
fhe 12 WWDABIPS Wik S2LH05.20

ridges:

The tota) expenditure for bridie angd cilvert work during 1516 was
$ARATRIN, of which §2R081T4 or ThAYL was apent on permanent bridges
anid enlveris, ¥ NS wr 19077 was spent on tempornry bridges and
enlverts, $45ENT or 125 was spant on repair work: SR45.2Y or 225
was spemt of equipment snd materials, and $52806 or LA was spent
on miscrllaneons Items

Of the tolal mmount $I650% 61 spent for new Uridges and culverts,
J2ONE4T4 or THAYG was spent for permaneot work; 375288 or 2060
wms spent for lemporary work The amounts above referred lo were
spent on Abe folloaing constroction:

31 concrete box culverts costing $14.150.51; 18 clrcolar conerete cul
verts costing $1,42729, 358 corruesied plpe culveris costing $7.52183;
¢ punerele abutmetits costing $2,125300 11 Lbhsam spans on concrele
alatments custing B1L283 44, miscellaneous bridges and culverts costing
(]

DUBUQUE COUNTY.

R

The total cotuuty rond sxpenditure was $538,607.20, of which $20,219.65
or 3.7 was spent lor permanent work, $22251066 or 38.2% was spent
for repairs; $1205.80 or 360 was spent for maintenance; §543.87 or
147 wes apeni for equipment and unused material; $11.897.12 or 035
was spent fur miscollanccus work, 31 miles wers bulll to permanent
grade a1 & cost of §17,20090  L17 miles were surfuced with gravel at
& eomt of $3,008 58

The county read syelem was drageed an avernge of 245 times, the
average cost of draggiog being §0.59 per mile ane round trip. The average
rost of repalrs and mglntenance was $15272 per mile of county road.
The total average expenditure per mile of county road was $34580.

The otal P rosd exy ax Indicated Ly reporta from 7 of
Ihe 18 townships was $45.540 00
Hridges:

The total expenditure for brldge and colvert work during 1016 was
BLATS06 40, of which $85,268.9% or 6207 wan spent on permanent bridges
AN vilverts:  S16S40.87 or 1230 wae spent on temporary bridges and
culvurts. $24,305.90 or 17.7% was spent on repalr work; §10308.48 or
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709 was xpent on Hlling bridges and culverts, and §780.03 or 05% was
spent ot misceilaneous ftems

OF the total amount $102314.62 spent for new bridges and eyl
FRI,69.56 or RLUS wan spent for permanent work. $16.544.67 or
was wpent for temporary work The amounts above referred 15 wepy
spent on the following constraction:

119 concrete box culverts costing $46510.90, 21 elreular conerste (s
veris costing $2.681.57; 315 corrugated pipe culverts costing $15.797 85,
I masonry arch culvert costing $632.72; 13 headwalls an oulverts g
$L061 85, 1 concrete arch bridge costing $6,405.00; 6 concrete abutmenyy
conting $0.515.20, & I-beam spans on concrete abulments costing §12.928.89;
1 pony truss span with contrele abutments and floor costing $2.80.9; §
wood plle bridge costing $126.0%, and 2 miscellaneous bridges and oulvarty
oonting 101164,

EMMET COUNTY,
Toaids:

The totsl county road expenditure was $70,102.73, of which $44,00008
or TT.0% was spent for permanent work; $1.51852 or 129 wu Tpent
for temiporary work, $1.67050 or 240 was spent for repairs; §1560n
or 229 was spenl for maintenance; §753.99 or 1.1% was spent for quip
ment and unused materials. 1055861 or 1517 was spent for misesh
lansous work. 358 miles were built to permanent grade at a cost [°3
$32.900.23. 2105 miles were surfaced with gravel at a cost of §13,4621%
20 miles wore bulit to natural grade ot & cost of $1,518.52,

The average cost of dragging was $0.35 per mile one round trip. The
avernge cost of repairs and msintenance was $31.00 por mile of Mw
road. The total wvernge expenditure per mile of county rond was $674.00,

The tolal township road expenditure an shown by reports from all
of the twelve townships was §27 846,08,

Hridges:

The total expenditure for bridge and culvert work daring 1918 was
HILA2846, of which §29.088 08 or T0.2% was spent on permanent hridpes
And culverts; 3668903 or 1629 was spent on temporary bridges asd
culverts; $2,021.23 or 495 was spent on repalr work: $1.671.87 or 41%
was spent on nt and materials; §4250 or .15 was spent os fillag
bridges and calverts and §L82290 or 447 was spenl on miscellanesss
Hema,

Of the total amount §15767.11 spent for mew bridges and enlverts,
FIO06508 or LA was spent for permanent work: $6.699.02 or 187%
was spent for temporary work. The amounts above referred to wers
#pent on the following construction:

Thirty concrete box culverts costing $6,272.64; 50 elrcular conerete
culverts costing $4,072.04; 78 corrugated pipe culverts costing §$1543.0;
2 hesdwalls on culverts costing $353.10; 1 concrote arch bridge costiog
$G062120; U vonerete deck girders costing $6,732.31; 4 l-bemm spank
on concrete abutments costlng $6,502.86; steel girder on concrets abal:

ROAD AND BRIDGE EXPENDITU KSR m
ments rosting $53.00 and miscellapeous bridges and ilverts  eosiing
oA s,

FAYETTE COUNTY
Rewids:

The total county road expenditure was $2555280, of which $16.670.28
or HA% was spent for temparary work: §157618) or 604 was spent
for Tepairs; $3.08532 or 1037, was apent (or malntenance, $4.648.26 or
1 4% was spent for equipment and unused material; $0,065.00 or 1L
was apent for miscallancons work, There was no permanent grading
and mo surfacing work dome. 5035 miles were built o natural grade at
a cost of F1H070.ZK,

The county road system was dragged an average of 28 times, the
aversge cost of drugging being $0.60 por mile one round trip, The average
cont of repairs and maintenance was $23.76 per mile of county road, The
total average expenditure per mile of county rosd was $146.50,

The total township road expenditure as shown by reports from all
of the M townahips was 54,040 65

Hridges ©

The total expenditure for bridge and culvert work during 1916 was
12187565, of which $105.664 44 or 78040 was spent on permanent bridges
and culverts; 3770065 or 5.5 was spent on temporary bridges and
culverts; $15.58598 or 11675 was spent on repair work; §2.464.23 or
1L8% was spent on equipment and materials;  $1,206.40 or 0,95 was spent
on Mling bridges and calverts, and $1,371.99 or 1.0% was spent on miscel-
laneous (tems

OF the total amount $1L3267.08 spent for new bridges and culverts,
$100,085.44 or B3.27% was spent for permanent work; $5.70066 or 6.8%
was spent for temporary work. The amounts above referred to were
spent on the following construction:

#3 concrete box culveris costing $18,173.04; 463 corrugated pipe culs
vorts costing $7.701.69; 2 headwalls on culverts costing $21556: 4 con-
crele slab bridges cosiing #5.328.61: 2 concrete arch bridges costing
WA 81, 2 concrete abutments costing $§01.89; & conerete \hru girder
bridges comting $11.324.43; 5 concrele deck girder bridges costing §15-
8147, | retalning wall costing §1.613.1%; 9 ldeam spans on concrete
abutments costing $17,151.46; 8 pony truss spans with concrete abal-
ments and foor eosting $21.12065, and 1 high steel truss on eoncrete
sbutments rosting $6,364.30,

FLOYD COUNTY.
Roais:

The total county road expenditure was $19,147.15 of which §1.715.53 or
50% wax apent for permanent work; 3844546 or 4419 was apent for
temporary work; $4,452.30 or 20290 was spont for repalrs; $2.564.82
or 13.4% was spent for maintenance; §$1,294.85 or 6.4% was spent for

I and d ls; §E64.00 or 36% was spent for mis-
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ecellansous work Thers was no permanent grading and no sy
work. 36 miles were bullt (n natursl grade at o cost of §T37115
The vounty toad systems was drageed an average of 242 Umes, 5
average cont of dragging being §0.55 per mile ane round trip. The aAverage
rost of regairs and malilensnre Was $5088 por mile ol coamly Toad
The total average inpenditure per mike of county road was §lixse
No reports wore recelved showing the townslip rond expendiinres,

Piridlges

The total expenditure for bridee and culvert work duoring 1916 way
SRGATTAT, of which BAURUEN or BN was spunt oo permanent bridges
and eulverts;  §7040.88 or A% wos spopt on temporary bridges agg
vilverts; SO0 or I66%  wos spent on repalr work:  $3,000387 op
A wan spent on equipment aml materinks: $6.250.81 or T2% was spent
an filing bridges and calverts, and $5.705.71 or 6.7 was spent on miscel
lanwous items.

Of the tolal amounl 35422027 spent for new bridges and cuivers,
B008039 or i3 was spent (or permanent work; §7.040.88 er J27g
was spent for temporary work. The amounts above referred o wem
spent on the follewing constrodtion:

45 conrrele box culverts costing $20336.74: 300 corrugated ppe gl
verta costing §i.14088; I concrete slabh bridges costing 88 84055 | con
crete arch bridge vosting 1255748, 2 concrete abutmenis costiog §L-
161.27; 4 voncrete deck girder bridges costing 3606614, 1 Lheam span
o coperete abutments costing 8505 50 and | pony tross span with concnete
abutments and Hoor costing #1,245.00,

FHANKLIN COUNTY,
Tounils
The 1otal county road expenditure wan $40170.006, of which S1I84TTH
or 37.9% was speol (8r permanent work: $743032 or 1000 wan spent
tor temporary work. $5,08%5.19 ar 1589 was spent for repalrs; §2,74118
or 620 was spent for maintenance; §S4ME 24 or S.290 was apent for
enulpment aud unused materisl: $5,28158 or 1229 was spent for miscel
Iuneous work: 1335 miles were bullt to permanent grade st a cost of
AS656 1125 miles wers surfaced with gravel al a cost of J548080
45,76 miles were bullt to natural grade sl a cost of §T.435.32
The county road system was drageed an average of 26 times, the
wverage cont of dragging belng §$0.70 per mile one round trip. The avemge
vost of repairs and maintenance was $6067 per mile of county rosd
The total average expenditure por mile of county roud was $216 20,
The total lownship road expenditure s shown by reports from all of
the 16 townships was $37,625.10,
Hridges:
The total expenditure for bridges anid culvert work during 1916 wak
SEONTAN, of whivh, $30811.86 or 85.3% was spent on permanent br

and oulverts; $9,806.01 or 1729 was spent on lemporary bridges and
culverts; $TOK6,94 or 1457 wus spent on repalr work; $LAT7.70 o
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BAIABTT wr A9 waa spent

wis spenl on miscel

L5 was spent on equipment and malerials
un Mllieg bridees and culverte, and 115 or 0375
lameogs flems

Of the total mmount S4451787 spend for sew DLridges amd culverts
01186 or TEIY, was spenl for portanent work: 60601 or 3350
wan spenl for teuporary work, The amounts above raferved Lo were
spent on the following comstruction

56 concrete box colverts costing $IS13.48; 5 ciroular convrete cul-
yerta costing $512 87; 200 corrugated pipe vilverts costing §9066.60;
1 concrete slah bridge costing $94S6G; 1 I'beam span with concrete
aburments  costing  $RGULSG, 2 pony  trusk  spans  with  concroete
abutments and foor corting FTA2R00; and 2 wood pile brideges costing
FITERY ]

FREMOUNT COUNTY,

Tonds:

The total county road expenditure was §17.586.20, of which §3,19550
or IR2 was spent for permanent work: $3,240.00 or 15450 was spent
for temporary work: 5377095 or 2147 was spent for repalrs; B1645.49
ar 5% was spent for malntenance: $1.810.001 or 1034 was spent for
squipment and unused material: $1.91105 or 109 was spentl for mincel:
lneus work. Neo roads were bullt to permanent grade. 2 miles were
pullt to temporary grade at a cost of $3,195.70. There was no surfacing
work 3035 miles were bullt to natural grade al a cost of $3.244.00,

The county read system was dragged an average of I3 times, the aver-
age cost of dragging belng $0.70 per mile one round trip. The average
st of repalrs and maintenance was $5L41 per mile of county rond,
The totnl average expenditure per mile of county rond was §122.90,

The total township road expenditure as shown by reports from all
of the 18 townships wis S28,004.80,

Bridges:

The total expendithre for bridge and ecnlvert work during 1916 was
452535, of which $21.541.28 or 3047 was spent on permanent bridges
and culverts: S1608587 or 2407 was spent on temporary bridges and
eolverts; B10340.17 or 1674 was spent on repair work: $9,750.25 or
HA% was spent on equipment and muterials; $2611.45 or L1755 was
speni on Hiling bridges und culveris and $3,789.38 or 605 was spent on
wmiwellancous temm

Of the total smoun! $37627.10 spent for new bridges and eulverts,
$21.541.33 or 5737 was spent for permanent work: S16085%7 or 427%
was wpent for temporary work. The ‘nmounts above referred to were
apent on the following construction:

21 conerete box culverts costing $15,305.27; 16 conerete plpe culverts
eonting $1,005.597, 127 corrugnted plpe culverts costing §4,871.63; 12 boller
Plpe colverty costing $1,68530; 12 cust fron pipe culverts costing $801.10;
B headwalls on culverts costing $1,00001; 2 Lheam spans on concrote
ubutments costing $5,4659%; 1 pong truss on plling abutments costing
BLIET S0, and 26 wood pile bridges on plling abutments costing $7,460.08,

1
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GHREENE COUNTY.

Bovads

The total county rosd expenditure was $36.396.07, of which $197758
or B35 was spent [or permansnt work. 382716 or 223% was wpent fop
temparary work, FLES5S or A1%C was spent for copalrs. $1.65847 o
L% was spent for maintenance, $22707 or 0.6'0 was spent for
menl and wnueed materinl; FILOI636 or 31000 was apent for wisest
laneons wark, 162 miles wers bullt to permanent grade at a cost of
$1.276.25. 1% miles were surfaced with gravel ot n cost of §1399915
6.6 willes were bullt to paturnl grade ot a cost of $827.16.

The average cost of dragking wis $0.70 per milo one roand irip. The
nverago cost of repairs and mapdptenanee wias §20.58 per mile of connty
road. The tolal average expenditure per mile of county road was §273,60,

The total township road expenditure ss shown by reports from all
of the 16 rownships was §47.204.62,

Tirkdges:

The total pxpenditure for tridge and culvert work during 1916 was
F0.770.04, of which F2R55101 or €780 was spent on permanent bridges
and eulverts; FLETR L or 4270 was spent on lemporary bridges and
enlverts; §710000 or 15075 was spent on repair work: $2.350.00 or 597
was speut ob equipment and materials: §177.26 or 045 was spent on
filling bridges and colverts, and $1LAG562 or 174 was spent on misesl
lanedus itema

Of the tols]l wwoust $28.61) 87 spent for new bridges and culverts,
$26.9054% or 04290 wus spent for permanent work; $1,675.44 or G8%
Wik spent on teimporary work. The amounts above referced o were spent
un the following constriction:

4 concroto box calverts costing §4.287.62; 64 cireular conerete culverts
posting $5.00842; 11 concrete pipe culverts costing $550.60; 60 eorry
gated pipe culverts eosting $1,22317; § headwalls on culverls costing
FI2650; 4 concrote sab bridges costing $3,284.00; B concrete abulments
oating BRATEON, 1 concrele deck girder bridge costing $2,03506; 2
Hwarn spans on comerete abutments costing $3.54500; 1 wood plle bridgy
costing 146527,

GRUNDY COUNTY.
Roads:

The total ounty road expenditure was §29,313.57, of which $80.15 or 0.8%
was spenl for permanent work:* $IS405.14 or 8289 was spent for tem
porary work: SL8I051 or 190% was spent for repairs: $2,90533 or
DA% wan apent for maintenance; $1,996.57 or 6.8% was spent for equip:
mont and unused materfal: $100.67 or 047 was spent for miseellaneous
work, There was no permanent grading and no surfaclug work done
B7.5 miles wore bullt to natural geade at n cost of $18.405.14.

The vonnty road system was dragged an average of 25 times, the aver
R comt 0f drageing being $0.75 por mile one round trip. The average
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cost of repairs and maintenance was B608 por mile of county roud
The total sverage expenditure per mile of county rowd was B190 350

The total tomnship moad expenditure as shown by reports from i)
of the 14 townships was §1204845

Bridges:

The total sxpenditure for bridge and culvert work during 15168 was
FHAIR1L, af which $46.626.90 or 5240 was spent on permanent bridges
and calverts. F6.034680 or .20 was spent on temporary bridees and
pulverts: JL857.05 or L1% was spent on repulr work: $68 75 or D10
wan spent on equipment and materials: $2.142.48 or LB was spent on
flling bridees and culverts, and $6,95.00 or 1089 waa spont on miscel-
laneous Items,

Of the towal amount $5266150 spent for new hridges and culverts,
ASM 00 or SKE'S was spent for permanent work: $6,024.60 or 1) 5y
was spent Tor temporary work. The amounts aboye referred to were
wpent on the following constroction:

0 concrete hox culverts costing $17.230181; 38 corrugated plpe cul
veris costing 35,%0460; 6 concrete slab bridges costiog F11,74272:
| concrete dock girder bridge cosling $0.541.55; 1 Lbeam span of conerete
abutments costing §2.213.60; 2 pony truss spans with concrele abutments
snd foor costing $10.866.52, 1 wood plie bridge costing $130.00

GUTHRIE COUNTY,
Hoads:

The total county road expenditure was $24.511.84, of which #2537 or
LT% was wpent for permanent work; $12,272.98 or .89 was spent for
ropairs;  §4.704.98 or 1920 waw spent for talntetance; $6,753.86 or
8L was spent for equipment and unused muterlal;  B265.67 or 105
was spent for miscellaneous work. There was no perianent grading
or surfucing and no roads bullt to natura) grades.

The county road system was drageed an avorage of 20.2 times, the
sverage cost of drageing being $0.90 per mile one round trip, The aver-
Sge cost of repalrs and maintenance was $5223 per mile of county road.
The total averags expenditure per mils of county road wan 125 00,

The total township road expendiiure ss shown by reports from all
o the 17 townships was $37.625.00,

Bridges

The tola) expenditure for bridge and culvert work during 1916 was
B3940, of which 1984313 or 3724 was spent on permanent bridges
and ealverts: $12,640.10 or 255% was *pent on temporsry lLridges
and culverts: $13831.12 or 2589 was spont on repalr work; $2,654.00
mﬂ-} ‘l;.l:i Apent on equipment and materlols; $4,090.22 or T8% was

on ng bridges and culverts, an A8 305
s s o and $138.9% or 0.3% was spent on

Of the total mmount §32,271.21 spent for new hridges and culverts,

TB4LY or 60870 was spent for permanent work; $12,630.10 or 39.00
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was spent for temporary work The amounts above referred in vy
apent on the following romst ru et lon
1% coniretd box culverts costing FITOTR61. 1 voherete arch culveet
vosting $17483, 627 corrugated pipe culverts costing $IN62339 14
beller pipe enlverts costing FLSR2.800 3 beadwalls on culverts usting
$1.21936. | puny tress span with concrele abuiments snd foor rosting
The total coonty road espendlture was $5333847, of which $34%6158

HAMILTON COUNTY

Bomdls:

The total  county road expenditure wis 35333847, of which $29.55258
or GRA% was spent for permmnent work; S502206 or DA% wna spent
for tomporary work; 245143 or L6°0 wak spent for repairs; $5.300 90
or 1017 wak spent for maintenance; $OT1A0S or SR was spent tor
wpiipment and unused material; F5I056 or 165 was spent for miscel
laneous work. 168 miles were bulll 1o permanent grade, at & cost of
$26,205.90 1155 miles were surfaced with gravel at & cost of §4,2%295
4545 miles wersd bullt to natural grade ot a cost of §5,022686. Tile drain
age ow counly romds cost §5.34544.

The county rosd system was drageed an average of 28 times, the
average rost of dragging being $1.040 per mile one round trip. The average
oot of repalrs and malnlenance was S4013 per mile of county read
The tolal aversge expenditure per mile of county road was $301.40.

The total township rosd expenditure aw shown by reports (rom all
of the 18 townships was 5545804

Meidges:

The total expenditure for bridge and culvert work during 1016 wos
$05,120.10, of which $718504% or TR 7% was spent on permanent bridges
and culverts; SIGINTRT or 1800 wan spent on temporary bridges and
enlyerts,  FLATO84 or 457 was spent on repalr work: 221014 er
22, was spent on equipment and materinle: $904.42 or 107 was spent
an Miing beldees and eulverts, and $275.40 or 0390 was spent on miscel
lanpons (lems

Of the 1otal amounl JST.26530 spent for now bridges and colverts,
$71.970.43 or 825 was spent for permanent work: FIS257.57 or 1756
was spent for temporary work. The nmounts above referred lo were
spent on the following ronstroction:

3% eonerele box culverts costing $26.1765.09; 18 clrowiar concrets eal
vorts costing §250440; 850 corrugated plpe culverts costing $14.530.8%
1| concrete slal bridge costing $1,785.00; 2 concrete abuilmenis eesting
E3.20085,; 1 conerete thrn girder Lridge costing $2,760.49; 9 coserete
deck girder bridges costing $2001512; 1 Lbeam span on piling abet
monts costing S141.95; 5 Lheam spans on conereto ahutments cesting
$402475: T pony (russ span with concrete abutments and floor costing
B5,085.220 2 wood plle bridees costing $422.69,
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HANCOCK UOUNTY

Toads

The totsl county road expenditure was 32054501, of which $183197s
ar W58 was spent for permavent work, $3,52112 or S84 was spent
for temporary work; $8.517.24 or 22170 was spent for repairs, $6,006.00
ae 1610 was spent for maintenance; 155347 or 4000 was spent for
epiipment and unosed materinl. BSR242 or 229 was spent for mis
rellaneous work, 255 miles wore bullt to permanent grade at a cost
of $IAIRTE A5 wiles were bullt to temporary grade al & cost of $4,651.85,
75 miles were surfaced with gravel at w cost of $4.266.21. 16 miles were
pullt to natural grade at o cost of $1.940.62

The county road system was drageed nn averago of 40 times, the aver.
age cont of dragging being $0.55 por mile one round trip.  The average
cost of repairs and maintenance was $103.46 per mile of county road
The total average expeniditure per mile of county road was $264.50.

The total township road expenditure as shown by reports from all
of the 16 townships was §34.40782
Hridges:

The total expenditure for bridge and culvert work during 1916 was
F i se, of which $17456.10 or 2.4 was spent on permanent bridges
snd culverts. $6.583.32 or 246 was spent on lemporary bridges and
enlverts. S2 0011 or 8.85% was spent on repalr work: $825.00 or 3370 was
spenl on equipment and materiais; $6750 or 0.2°0 was spent on flling
bridges and culverts, and $18453 or 670 was spent on miscellaneous
Ioma,

Of the totsl nmount $24.260.42 spont for new brldges and culverts,
$1TA80.10 or 7175 was spent for permanent work; §6,881.82 or 28340 was
apent for temporary work. The amounts above referred (o wers spent
on e following construction:

AN concrete box culverts costing $11,297.45; 396 corrugated pipe cul-
vorta costing §5,127.32; 18 circalar concrete culverts costing $2.553.54;
1 retaining walls costing $134.53; 1 I-beam span om concrete abutments,
rhating §1.341.26; 1 pony truss with concrete abutments and floor costing
BLAT802; 7 wood plle bridees costing §1,156.00,

HARDIN COUNTY.
Honds:

The total countly road expenditure was $36.801.78, of which $27.071.60
or TEA% was apent for permanent work: $1.917.30 or b.2% was spent for
temporary work: S154871 or 4.27% was spent for repairs; $3,287.65 or
KN wan wpent for malntenance; $715.13 or 197 was spent for equip
ment and unused materianl; §2348.59 or 6,09 was spent for miscellaneous
work. 248 miles were built 1o permanent grade st n cost of $19,506.17.
No roails were bullt to temporary grade. §4% milen were wurfaced with
Eravel al w ocost of $6.047.90, 2575 miles were bulll o nutural grade
oA rost oof §1,917.30.
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The county road systam was dAragged an aversge of 21 tmes, the avee
age cast of dragging being $0.35 per mile one round teip. The average
vost of repalrs and malptenance Was $27.48 per mile of county road
The tolal average sxpendilure per mille of connty road was §I1200

Na reports of township waork ar ¢xpenditures were recelvod

Bridges:

The total expenditure for bridge and culvert work for 1918 wes
$E4,75T.39 of which $39.511.0% or 680 was spent on permanett bridges
and culverts; 108625 or . was spent on temporary bridges and
eulverts: $7.740.34 or 1207 waa spent on repalr work: $6,104.53 or 1L
was spent on equipnent and materials; $L8THAL or LOG Wak spent on
Niing bridges and culyerts, and $1,060.1% or L0 was apent on misesl
laneous items.

OF the townl amount $40.92724 spent for new bLridges and colverts
FIR54L9 or §T3 was spenl for permanent work, FLOSLIL or 275
wan spent for temporary work. The smounts above referrod to wers
spent on the following ponstruetion:

1% vonerete bux culverts costing $15,01903; 71 clrenlar conerets cul
vorts costing $5,500.78; 50 corrugated pipe culverts vosting $61645; &
conerete slab bridees costing §306783; 4 concrete deck girder bridges
costing $8,110.42; 2 Feam gpans on concrete abutments costing $347.16;
1 pony trusses with concrite abutments and floors conting BA616 64;
I wood pile bridge costing 14296, miscellaneous bridges and culverts
costing $125.36.

HARIIBON COUNTY.
omls:

The total county road expendilure wos $45.004.15 of which $4.8522161 or
14.06% was spent for parmanent work: $17.701.49 or 5087 was spest for
temporary work: $3,23%11 or 14.9% was spent for repairs; ¥LAZ25H or
1042 was spent for malntenance; $2.23733 or 645 was spent tor sguip-
ment and unused material; $1.227.60 or 207 was spent for miscellansons
work, Seven miles were bullt to permanent grade, at a cost of $3,767.03,
No roads wers buill to lemporary grade and no surfacing was done
Thirty-five and five fentas were bullt 10 natural grade at a cout of
$16£76.00.

The county rosd system was dragged an average of 36 times, the
avernge cost of dragging being $0.60 per mile one roand trip. The aver-
age cost of repalrs and malntebance was 85271 per mile of county real
The total aversge expenditure per mile of county road wis $208 50

The total township rosd sxpenditure s shown by reports from all ol
the twenty townships was BILI6640.

The total expenditure for Wrldge and enlvert work during 1916 was
176,600,085 of which $57,079.60 or 3235 was spent on pormanent bridges
and rculverts, 35671557 or 8215 was spent on temporary bridges snd
culverts: $36.410.11 or 20,67 was spent on repalr work; $1.023.12 or 23%
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wie spent on eqnipment and materinls. 127137 or 080 was spent om
Miting bridges and culverts, and $2L090.48 or 11.87 was spent on miscel
laneons (teme

f the tolal ameunt FIILTH55T spent for mew brldees and calveris,
ETATHED or MA2T was spent for permanent work, $IA.TIENT or a8
was spent for temporary work, The amounts above refesred to woere
spent on the following constrictlon

12 roncrete box cdlveris costing §SA53.04; 57 concrete pipe culverts
eosting $1233556; 173 eorrugated pipe culverts costing §7.544.39; |
podler plpe culvert costing §21516; 2 cast ron plpe culverts costing
53567. 1 hendwalls on culveris costing $350.14; 2 concrete almtments
costing $1466.005 6 bean spans on piling wbutments conting $2.041.08;
16 pony truss spans on piling sbutments costing $26,061.67. 1 pony truss
span with concrete abuiments and floor costing $7.440.00; 3 high wteel
fruse spans on concrele abutments rosting $19,12836; 31 wood pille
pridges costing §11.654.79; 13 miscellaneous bridges and cnlveris costing
1240821,

HEXNRY COUNTY,
Dol :

The total county road expenditure was FIST27.00, of which §7.5%5240
or 10.5% was spent for repalrs; $5479.03 or 2T8% was spent for maln
fenanre; §$LI67.04 or 22170 wan spent for equipment and unnsed material;
J1L88524 or 849 was spent for miscellaneous work. There were no
roads bullt to permanent, temporary or natural grade and no surfacing
work done.

The eounty road system was dragged an avernge of 62 times, the aver
nge coit of dragging being $0.50 per mile one round trip. The average
cout of repairs and maintenance was $101 83 per mile of county road,
The total average sxpendilure per mile of county road was §149.40.

No reports of townabip work or expenditures were received.

Bridgres:

The total expenditure for bridge and colvert work durlng 1816 was
F28, 4562 of which $17.199.24 or BN.O% was apent on permanent bridges
and eulverts 3547944 or 1800 was spent on temporary bridges and
milverts, $152296 or 11.79% was spent on repair work, §243291 or K29
was spent ou equipment and materials, §1.225.07 or 419 was spent on
filling bridges and culveris,

Of the total amount $22LTR68 spemt for new beidges and culverts
NS85 or T6.290 was wpent for pormanent work: $5.379.40 or 22.8% waa
wpent for temporary work., The amounts above referred lo were spent on
(b followlng construction:

43 ponerets box culverts costing $9.538.70; 225 corrugated pipe culverts
powting §5,07944; ¢ concrets slab bridges costing $3,025.00; % concrete

abutments coniing §1,001.52; 3 Lbemm spans on concrete abutments ot
Ing §2643.69
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HOWARD CININTY.

Flomls:

The tolal county road expenditure was $2497560 of which $10.54637
or 4285 was spent for permanent work; §7665.57 or 3075 was spent
for temporary work: $1.85021% or 730 was speat for repairs: JLTHE M
ar 9% was spent for malntenance; $515.75 or 329 wus spent for equip
ment and unused materianl, $2,0007% or K05 was spent for misceliansous
work. 4.5 miles were Lbullt o permapent grade at n cost of §4058 a8
There were no roads bullt to temporary grades. 503 miles wors sur.
fuced with gravel al o cost of §2333.86. Thirtyone miles were bullt o
nataral grade at & cost of §7.665.55,

The county road aystem was d «d an age of B e,
the avernge cost of dragging being §0.75 per mile one round trip. The aver
age cowt of repabrs and malotenance was $20.01 per mile of county road.
The total aversge vapenditure per mile of county rond wis $204.50

No reports of township work or expenditures were recelved
Rridges:

The total expenditure for bridge and culvert work during 1516 was
$80,07T1.08 of which $31,720%) or G287 was spent on pertuanent heidges
and culverts. $10A03.28 or 2039 was wpent on temporary bridges aod
colverts, $2,700.92 or 400 wak spent on repair work, $3774.18 or 61%
was spenl on equipment and materfals, $6,728.91 or 11050 was spent on
filiing bridges and culverts, ond $544.00 or 0.9% was spent on olscel
Inneous Items.

Of the total amount $6.322.07 spent for new bridges and celverts
FILTIOR] or 6E5% was spent for permanent work, §14.0603.26 or 3150
wis spent for temporary work. The amounts above referred to wers
wpent on the following constroction:

62 conorete box oulveris costing $17.600.82; 37 clroular concrete cul
verts costing $3,986.16; 207 corrugated pipe culverts costing $4.082154;
& I'beam spans on but L ting §5,251.52; 1 pony truss spass
with concrote abutments and foors costing $3,952.31; 39 wood plie bridgs
costing $%5.510.00

HUMBOLDT COUNTY.
Koads:

The total coanty road expenditure was $28.541.79 of which $20.56407 or
7307 was spent for permanent work: $LOS0.55 or 3.8% was spemi for
temporary work; $I30277 or K0T was spent for repairs; §3,463182 or
1200 was spent for malntenance; $642.10 or 229 was spent for equlp
ment and uoused material; $217.056 or 109 was spent for miscellaneons
work., Fourteen miles wore bullt 1o permanent grade st s cost of $9,976-
85 There were no rosds buflt to lemporary grades. Six miles wete
surfaced with gravel at a cost of $4,741.62 Eleven miles were built to
natural grade at o cost of §1,08085

The county road sy was dragged an age of 25 times, e
average cost of dragging belng $0.76 per mile one round trip. The average
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st of repairs and malutenance was $4045 per mile of county road. The
fotal average expetditiure per mile of countly road sas a2 00

The total township rosd expenditure ss shown by reports from all o
the fourteen townshilps was §51,70696.

Biridges

The tetal expendiiure for bridge and culvert work during 1916 was
$II60E of which FMETTIT or T6.00 was spent on permanont bridges
and culverts.  SAG1000 or 1467 was Apent oo temporary bridges and
colverts, $140981 ar $1% was spent on repalr work, $2,90884 or b0
wan spent on equipmient and materinls, $29550 or D65 was spenl on
tilling bridges and culverts, and $6854.50 or 1.2 was spent on miscel-
laneous (tems.

Of the total amount BALASTREY spent for new bridges and culverts
EUATTAT or 841G was spent on permanent work, §6,610.30 or 1507 was
spent for lemporary work.  The amounts above referred Lo were spont on
the following constroction:

7 concrete box culverts costing $1,750 42, 296 corrugated pipe culverta
rosting $R.610.39; T roncrete slab bridees costing $10,106.30; 3 concrote
abutments costing §L,02538. 2 concrete thru girder beidges costing §3.-
£06.10: 2 conerote deck girder bridges costing $1,93583 4 I-beam spans
on concrete nbutments costing $6,25806; 2 pony truws spans with con
crete almtments and floors costing §§,194 54,

1DA COUNTY.
Hoails:

The totsl connty road expenditure was FLUS86.56, of which §1,257.23 or
$6% was wpent for pormanent work; $4,502.28 or 3049 wan spent for
temporary work: $2,645.78 or 1519 was spent Tor repalrs; $2.528.61 or
17.0°% was apent for malntenance: SL380.05 or 9.3% wan spent for equip-
ment and used materin); §242871 or 17670 was sprnt for miscellanoous
®ork. There were no roads buill to permanent grade. and no surfacing
done. 05 mile was bullt to temporary grade at a cosl of $1285,
miles were buflt to natural grade st a cost of $4384 78

The counly road systems was dragged an average of 26.0 thmes, the
sverage cost of dragging being $0.76 per mile one round trip. The 'nror.
Age cost of repalrs wnd malnlenance was §I5.46 per mile of county road
The totul average expenditure per mile of county road was LIREAL] .

The total township road expenditure as shown by reports from ;ll of
the 12 townships was J26,665 44,

WI
Tho total expenditure for bridge and culvert w
ork dorlng 191
B36T68.72, of which $22,751.67 or 40.0% wan spent on namnn‘nul m
and culverts.  $12.96555 or 22.9% was spont on temporary bridges and
fUlverts: 1475142 or 26.1% was spenl on repair work; $31657 or 0.6%
AN wpent on equipment and materiale; $3.751.74 or 6.5 wan spent on

m‘l bridees and culverts, and $2.161 S w
i or 3.9% ‘us pent on mis
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Of the towl amoont $35.74722 spent for new biridees and oulverts,
§24THLET or B35 was spent for permanent work; $1296550 or 3624
was spent for temporary work The amouuts above reflerred 1o were
spent on the following consiroction:

21 comerete box culverts costing $10.008.44; 30 corrugated pipe culreris
costing $4,20082; 1 concrete slab bridee conting $487.57; | conerete deck
girder hridge costing $41240; 6 Ibeam spans on plling abutments cogt
Ing $2.76473: 2 Lbeam spans on coderete abutments costing $4,264,43; 3
pony truss spans with concrete abutments and foor costing $7.5607 .61,

IDWA COUNTY.
Teoals:

The total county road expenditure was $35.916.64, of which 2328637
of G499 was spent for permanent work: $3.799.34 or 10.6% was spent for
temporary work; §1505.18 or 5.0 was spent for repairs; $4.24837 or
121% was spent for maintenance; $1,218.03 or L45 was spent for equip-
ment and gnosed meterinl; 145090 or .00, was spent for miscellaneous
work. $6,902.66 was spenl for bullding roads to permanent grades, and
$16,022.5% wana wpeut for building rouds to temporary grade, but the mile
nge was not given In elther case  No surfacing work was done, 3855
miles were bullt to natural grade at a cost of $3,599.34

The county rosd syslemi Wad dragend an average of 414 Uimes, (he
avorage enst of dragging belng $0.80 per mile one round trip. The aver
age cost of repmits and malntenance was §36.00 per mile of county road
The total ayverage expenditure per mile of county road was $210.04,

The total township read expenditure as shown by reports from all of
the 18 townships was $37.642.92

Bridges:

The total expenditure for bridge and eulvert work during 1916 was
$77.286.37, of which $48.277.29 or 56.17; was spent on permanent bridges
and culverts: $10455.80 or 1327 was spent on temporary bridges and
culverts: $14.8%0.00 gr 1925 was spent on repalr work: $5472.52 or T.19%
wis spent oy equipment and materials; §1.5583.34 or 2175 was spent on
tilling Uridges and culverts, and §1846.42 or 2217 was spent on mis
cellnneois (Lems,

Of the total amount $53.69208 spent for new bridges and culverts,
$4L,007.29 or 5069 was spent for permanent work; 31045580 or VA%
was spent for temporary work. The amounts above referred to were
spent on the following constraction:

5% concrete box culverts costing $28,223.72; 548 corrugated culvert pipe
costing $9.741.02; 1 east fron pipe culvert costing $56.00; 40 headwills on
enlverts costing $886.69; 1 concrete abutment costing $990.83; 4 retain-
ing walls costing $1,279.95; 7 l-beam spans on concrete abutments costing
$9,776.06; 1 pony truss on piling abutments costing $658.78; 1 pony truss
with concrete abutments and Moor costing $2,071.01.

ROAD AND BRIDGE EXPENDITURES sl
JACKSON COUNTY
Hoads:
The total vounly road expenditure was 2558025, of which 557507y
gr Gd0n was spent for permanent work: $1L41.48 or 4775 was spent
jor repairs. $ASI00G or 1065 was spent for malntensnce, $685.72 or

415 was spent for equipment und unused material; $88221 or 26% was
spent for s ellaneons work., 2 miles were bullt to permanent grado al
a cost of 3501559, No roads were bofit o temporary or natural grades,
and no surfacing was done,

The county road system was dragged an average of 41 Umes, the aver
age cost of drngging belng $0.75 per mile pne round trip. The average
cost of repalrs wnd malntenunce was $97.85 per mile of county road, The
wotal average expenditure per mile of county rosd was $108.50,

The total townslilp rosd expenditure as shown by reports from all of
the 18 wownships was §I13583.81
Bridgrs:

The total expenditure for bridge and culvert work during 1916 was
$55,275.80 of which $2346287 or 4257 was spent on permanent brideps
and culverts. 31266100 or 2287 was spent on temporary bridges and
culverts: $1643056 or A0.6% was spent on repalr work; $1.007.02 or
4% was spent on 1Hiing bridges and culverts. and $923.585 or 177 was
spent on miscellaneous Items.

Of the total amount $36,113.87 spent for new bridges and culverts,
FEARERT or 6070 was spent for permanent work, $12.651.80 or 36.0%
was spent for temporary work. The amounts above referred to were
spent on the [ollowing construction!

% conerete box culverts costing $13,065.15; 8§ clrcular concrete cul-
verts costing §1.560.35: 286 corrugated plpe culverts costing $7,795.20;
7 headwalls on enlverts costing $434.25: 1 concrete slub bridge costing
$T1500; 1 retaining wall costing $214,12; 3 Lbeam spans on piling abut-
ménts costing $1,582.26; 1 I'benm span on concreté nbulments costing
FLTIT.000 2 pony truss spans with concrete abutments and floor costing
#HEM00; 12 wood plle bridees costing $2.607.15; miscellaneous bridges
and enlverts costing $666.40,

JASPER COUNTY.
Hoads:

The lotal county rond expenditure was I."ﬂ,?s;.m of which $30.384.50
oF 5L was spent for permanent work: $4,206.45 or 7.1% waa spent for
temporary work: $1196280 or 20.1% was spent for repairs; $4,804.00 or
RB% wis spent for maintenance; $6.851.31 or 1164 was spént for equip-
ment and unuscd material: $1,025593 or 1.7% was spent for miscellaneous
work. 25 miles weore bulll to permanent grade, at n coat of $8480.04,
Fifteen milox were bullt ta temporary grode at a cost of $21,110.73. No
rurfaclng work was done. §1.25 miles were bulli to natural grade at &
TR Of $4,200.48.
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The county romd system wos deagged an average of thirly Umes, the
average cost of Aragging being $0.70 per mile one round trip. The avaragy
cost of repadrs and waintenaoce wis $104.12 per mile of county rond. The
total average expenditure per mile of county road was $IR5 £

The total township road expenditure as shown by reports from all gf
tha 19 townships was $5186500 +
Bridges:

The total sxpenditure for bridee and culvert work during 1915 was
$06.500.68 of which $17957.11 or 484 was spent on permanent bridges
and culveris: $22,192.96 or 2204, was spenl on lemporary brideges and
culverts; §160,045,66 or 1665 was spent on repalr work: §5.24044 or
8.5% was spent on filing bridees and colverts, and $2,10442 or 2.29 wag
spent on miscellaneons items,

Of the total amount 37012007 spent for new bridges and culverts
$ATI57.11 or G850 was spent for permanent work, $ILII2U6 or 3154
was spent for temporary work.  The amounts above refarred Lo were
spent on the following con=truction:

80 concrete box culverts costing 32758040 864 corrugnted pipe cul.
verts costing $20.181 64, 44 bollor pipe culverts costing $1.97132; 4
headwalls on culverts costing $1.882.62; 6 concrete slab bridges codting
$6,612.30; 2 pony truss spans with conerete abutments and floor costing
$7,655.15: 1 high stos] truss on concrete nbutments costing §1,23235

JEFFERSON COUNTY.
Roads:

The total connty rond expenditure was $36,509.50 of which $10,13229
oF 27.7% was spent for permanent work; $3,79582 or 104% was spont
for temporary work; $2,08000 or 847 was spent for repairs; $598531
or 16.4% was spent for malptonance; $3,005.49 or 140679 was spont for
equlpment awd unased material, $8,217.69 or 2254 was spent for mis
collanecns work. Sixtenths of & mile was built 1o permanent grade
Al a cost of $3,239.10. No roads were bullt to temporary grade and ne
surfacing work was dome. 30.75 miles were bullt 1o natural grade st
nocost of §3.5652.06,

The counly road system was drogged an average of twenty-four times,
the average cost of dragging being 70c per mile one round trip. The aver-
uge codt of repalrs anl maintenance was $64.95 per mile of county road

The total average expenditure per mile of county road was ¥270.40

The total township road expenditure as shown by reports from all
af the twelve townships was $30.983.50,

Bridges:

The totn] expenditure for bridge and culvert work during 1916 was
$56,160.60 of which $37,976.35 or 4017 was spent on permanent Lridges

und culverts, $22.923%% or 2587 was spent on temporary bridges and

culverts; $588631 or 6.8 was spent on repair work; $5.027.00 arm
was spent on equipment and materials; $13,001.35 or 15275, was spest

ROAD AND BRIDGE EXPENDITURES W05

pa llinE wridges and enlvorts, uud 3184509 or 28 was epeni on mis
ellupeous (emis

Of the total amount FEGIVEET spwat Tor new Deldges I rulverts,
7476 or 61070 was spent for pertianent work. § ar 35005
wna speiit for temperazy work, The amounts above referred 10 were
spent on the following construction:

&7 roncrete box enlverta posting $21.258.0%; T18 corvugaied pipe end
verts costing ¥16 o T baodler plpe eulverts costing $S8T006; 6 cast
fron pipe culverts costing 333760; % headwalls on colverts costing
504,06, 1 convrete abutment costing $1,165.84. 6 |-beam spans on cop-
frete abutnents corting $4,457 1 bigh steel truss sfnn on conerelo
atmpments costing FI025312; 12 wood plle bridees costing §1,677.88,

JOHNSON COUNTY.
Woands:

The total vounly rond expenditiure was §
ar L5 was Epent for permanent work: §
for tempornry work: $5.500.256 or 17.0%
or 1707 wus spent for maintenanes; $2.895.49 or 900, was spent for
squipment  and  muterial; SLA0GS2  or ARG was  spent  for
miscellaneons work. Six-tenths of a mile was bulll to permanent grade
al o vost of $5,10388 No rosds were boilt to temporary grade and no
surfacing work was done. 2520 miles were bullt to natural grade at a
coit of $9.831.96

The tounty road system was drogged an avernge of 478 times, the aver
nge cost of drageing being 75¢ per mile one round trip. The average
eost Of repalre and malntenance was $72.12 por mile of county romd.
The total sverage expenditire per mile of connty road was $210.20,

The total townahlp road expenditure as shown by reports from all of
the 21 townships was $47.902.17,

Rridgges:

The total expenditure for bridge and culvert work during 1916 was
BRASRZ 0L, of which SITS2806 or B0 was spent on pormanent bridges
and culverts. $14656.01 or 2007 was spent on temporary bridiges and
eulverts; $T.O08S00 or 10.2°F was spent on repalr work, $5,001.46 or 7.20,
was spent for equipment and materials; $5.02206 or 7.2 was spent on
flling bridees and culverts, and §46 or 0.1% was spent on miscellansous
iems.

Of the tolal mmount $5245470 spent for new bridges and culverts,
FTAZEANG or 7200 was spent for permanent work: $14.666.31 or 25.0%
was spent for temporary work. ‘The amoonts ahove referred to wore
Fpent on the followlng constriction

B concrele box culverts costing $25.463.28; 543 corrugated pipe cul
verts costing $1047458; 2 boller plpe culverts costing $177.81: 1 cast
Iron plpe culvert costing $58.50: 1 concrete abutment costing $1,506.90;
4 Ibeams on concrete abutments costing $6.645.50; 4 pony truss spans
With concrete abutments and floor costing $4.4126%; 8 wood plle bridges
wsting $1261 .41, and misvellaneous bridges and culverts coning $2,184.31,

AL, of which F7.445.95
1196 or 2870 was spent
was spent for repairs; 3562214
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JONES (OUNTY
LLETT

The total cobnly rowd expenditure was §25,790.84, of which $1436.19 o
S, was spent for permancat work: $16086.11 or 62450 was spenl fop

wanporary work, $L530.25 or 9870 was spent for repairs; $L1INIT op

1600 was spont for maintenance, $23568 or 0.9% was spent for equip
ment and unused materint: $1.276.74 or 635 was spent [or miscellnoeays
work, 055 of & mile was bullt to permanent grade, at a cost of $FMOAG

No roads were bullt lo temporary gride snd no suriscing work was
done. 116 miles were billt to natural grade ot a cost of $1L558.20,

The county road syslem was drageed an average of twenly-one limes,
Lhe avornge cost of dragging being Tie per mile ope round trip. The
average cost of repairy and maintonance was §36.35 per mile of county
roiil.  The total average expenditure per mile of counly roud was
FLI250,

The total townshlp road expenditure as shown by reports from all of
the seventeen townships was $35,13400.

Hridges:

The total expenditire for bridge and eulvert work during 1916 was
$066,957.95, of whivh $20620.82 or 6259 was spent on permanent bridges
and culverts; $5.00001 or 1067 was spent on temporary bridges and
cilverts, §7.911.29 or 1439 was spent on repair work, 31045117 or
IS.0% Wiy Speut on equipment and materinls; SOELAL or 170 Was speny
on filling bridees and enlverts, and 3134250 or 24% was spenl on mis
eellaneous Items,

Of the lotal amount, $35,82873 spent for new bridges and culverts,
$20.658 82 or 83.0% was spent for permanent work; §6,00451 or 17.0%
was spent for temiporary work. The amounts above referred to were
spent on the following construction:

21 enncrete box enlverts costing $9459.3%; 172 corrugated pips cub
verts costing $L78570; 1 masonry arch ewlvert costing $635.00; § I
Deamn spans oo conerele abutments costing $12,5875.649; 2 pony (russ spans
with eoncrote abutments and floor costing $6,763.50; 9 wood plie bridges
vasting $2,200.16,

KEUKUK COUNTY,
Hosds:

The total county road expenditure was $39900.00, of which §7886.92
or 19280 wan spent for permanent work; $5.840.65 or 14.617 was spent
for temporary work: 1913747 or 4781% was spent for repairs]
$LA0532 or 10090 was spent for mmintennnce; $2,772.64 or T.0% wa
apent for equipment and unused material; §75.00 or 0.056% was speal
for misceilaneons work. 21 miles wero buflt to permanent grade st s
cost of $6,107.60. The number of miles bullt to temporary grade was
not reported, but $A73.9% was spent for this work. No surfaclng work
was done. 10026 miles were bullt to natural grade at o cost of
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The county romd  systeni was drageed an avernge of 288 thmes, Lhe
verage cost of dragging belng Ghe per mile one round ivip The aver
age coet of repalrs and malntenancd was $140.350 per mllo of county
road. The tolal sverage expenditure per mile of county road was

2754
The total townahip road sxpenditure as Indieatesd by reports from nlne
of the seventesn townships was FALEA0.00.

Bridges:

The total exponditure for bridee and culvert work during 1916 was
§i5,580.62, of which $34,719.88 or GI8'% was spent on permanent bridges
and culverts; $IL04L50 or 1549 wes spenl on temporary bridges and
culverts; $12850026 or 1869 was spent on repalr work; $1,65048 or
255 was spent on equipment and materials; $4L1G565 or 800 was spent
oo filling bridges and culverts, and $22635 or 0.4 was spent on miscel-
lsnecus lems,

Of the total amount, FI6T8388 spent for new bridges and, culverts,
$34,710.38 or T427 was spent for permanent work; 31204450 or 2584
was spent for temporary work. The ammounts above referred to were
speat on the following construction:

44 poncrete box culverts costing $20,178.10; 82 concrele plpe culverts
costing $7.51260; 270 corrugated pipe culverts costlng §5,57861; 67
boller pipe culverts costing $2,100.51; 20 concrete arch culverts costing
$58265; B concrete abutments costing $134.24; 1 masonry abutment cost-
Ing $311.56; & pony truss spans on piling ahutments costing $564.18; 17
wood pile bridges costing §3.151.20,

KOSSUTH COUNTY.
Hoads:

The total vounty romd expenditure was §55456.65, of which §$27,0101.9%
or 488% was spent for permanent work; $E.489.595 or 1639 was spent
for temporary work: $9.065.57 or 15.0% was spent for repaire; $5.631.71
or 102% was spent for maintenance; $1L58192 or 287 was spent for
equipment and unnsed material; $5371.25 or 497 wan spent for mis-
celluneous work 124 miles wern bullt to permanent grade at o cost of
FI6695.91, Onehalf of a mile was bullt to temporary grade at a cost
or $LU1L96. & miles were sorfaced with gravel st o cost of §4.5560.340,
620 miles were bullt to natural grade nt o cost of $5,060.005,

The county road system was drageed an average of 26,2 tmes, the
avernge cost of dragging selng 76c per mile one round trip. The aver-
age cost of repalrs and malntenance was $5537 per mile of county road.
The tolnl mvernge expenditure per mile of county rond was §208.20.

The total township road expenditure as shown by roports from all of
the 25 townships was $85,562.80,

Rridges:

The totul expenditure for bridge and culvert work during 1916 was
BOXASAKS, of which $55,37233 or A9.2% was spent un permanent bridges
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anid culverts: FI346588 or 1570 was spent on temporury bridges and
Eulveris; §24 200 wus epent on repair work; $LAKLAS or 149
way spont on flling Lieldges and culverts, and $2452.02 or 255 wan spent

on sulscellanenus (tems

Of the tolal amoant §70808.19 spent for cew bridees and cdverly,
$ERITLAT or TG was spent Tor permanent work; $15485.56 or 2105
was spent for temiporary work. The amounts sbove referred to were
spent on the following eon TEILT

27 voncrele box oulverts oosting $17.250.24; 4 elrenlar conervle eu).
verts costing $860.84: 740 corrngated pipe culverts costing §10,1916%:
14 conerete slab hridges costing $17,575.305 2 concrefe arch bridges cost.
Ing §7,000.58; 1 conerete abutment costing 3757060 11 vonerele duck
girders costing $10.05002, 5 wood plle bridges vosting $1047.57; mis.
cellancous bridiges and culverts costing $3.926.60,

LEE COUNTY.
Roads: |

The total county rond expendiiure was $24255.24 of which $904.95 op
4.0 was spent for pornmpent work, 35950 or D2 wans spest fop
temporary work: $i6410.00 or 677 was spent for repalrs; $4.785.58
or 1967 was spent far main nee; $LATS.19 or 6.1 was spont for
equipment and unused materinl! 50098 or 24 was spent for misesl
lapsons work, No roads were bullt to permanent or natural grade
Threelourths of o mile was surfaced with gravel at m cost of 669,75,
Three-fourtha mile was bullt to naturnl grade at o cost of $58.560,

The county rond system wos drugged an average of 460 tmes, the
avernge cost of deagging 70 per mile one round trip. The average cost
of repairs nnd molotonance wis $1410.18 per mile of connty road The
total avernge exponditure por mile of county roand was $161.50,

The total townalilp expenditure us shown by reports from all of the
sevonteen townships was $16,020.27

Hridges:

The total expenditure for bridee and culvert work during 1008 was
$51,750,08, of which $35.248.°05 or 8.2 was spent on permanent bridges
and culverts; §562008 or U was spent on temporary bridges nad eal
verts: $945571 or 1855 was spent on repair work; $2.24267 or L3%
was spent on equipment and materials. 343596 or 0.57% was spent on
Ming bridges and culverts and $§7445%1 or 1.4 was spent on miscel
laneous ems.

OF the total amount §IES7L8Y spent for new bridees and eulverts,
$35, 24880 or 9060 was spenl for permanent work: $LOZ358 or 049 was
spent for temporsry work.  The pmounts above referred to were spont
on the following conatruction:

62 comcrete box culverts coxting 31710189, 49 cireular conerete cul
verts costing $4.070.00; 26 corrugated plpe culverts costing $620.80; 18
bofler pipe culverts costing $5,002.06; 19 headwalls on culverts vosting
$1.866.75; & Lbeam spans on concrete abutments costing $11,306.61.

ROALY AXD BRIDGE EXPENDITURES P

LINX COUNTY
Roards

The total connty road expenditure was $TL0%5 76, of which $1A85.24
gr M1 was spent for pernianent work: $M44.10 or 100 was spent for
temporary work. $16.01001 or 5157 was spent for repalrs; $6.151.49
or 166 wus wpetil for malnienance. $4,02592 ar 1295 was spent for
eoutpteent amd unused material; $RT500 or L9% was spent for tiseel-
faneuus work.  Omehalf mile was built to permanent geade at 8 cost
of $52875  Omefourth mile was bullt to temporary geade al u oost of
SLISLTE No surfucing work was done. 5.5 miles were il Lo nats
aral grade al a cost of $846.10,

The average cost of repalrs and maintenance was $9673 per mile of
county rond.  The total average expenditure per milo of county fond was
F141.50

The tetal township road exponditure as shown by reports from six-
teen of the twenty townships was 34656000,

Hridges:

The total expenditure for bridee and culvert work during 1916 was
$72082.79 of which $5402212 or 7507 was spont on permmnent bridges
and colverts; BGT2152 or B27 was spent on temporary bridges and
culverts: AT or 12275 wae spent on repair work: $1.500.00 or 247%
wis spent on equipment and materinls: $746.25 or 107 wax spent on
flling bridees and oulverts and 324047 or 0.2% was spent on mbacel.
faneous itemis,

Of the totkl amount $60.74364 spent for new bridges and ecnlveris,
$54022.12 or 890 was spent for permanent work; 36,721562 ar 110
wag gpent for Wwmporary work, The amounts above referred to were
spent on the followlng construction:

113 concrete box culverts coxting $38457.20; 2 circular conerete cul
verts costing B240.7%; 3631 corrugated pipe colverts costing $6,)06833; 2
bofler pipe colverts costing $4050; 2 concrete abulments vosting
$252504; 4 Pbeam spans on concrete abutments costing $4,15500; 23
pouy truss spans with concrete abutments and Doors costing $5,654.7h;
1 wood piie bridee costing $229.21: miscellancous bLridges and culverts
costing $291.48.

LOUISA COUNTY.

Hoads

The total county road expenditure was $20654.09, of which $5.251.02
o A was spent for permanent work; $195.00 or LOGG was spent for
tomporary work; $0,68081 or 2687 was spent for repairs; $4,157.56 or
1% was spent for maintenance; $T4160 or 365 wan spent for equip-
went and unused moterlal; $7T4L89 or 2645 was spent for mizscellancous
work. 25 miles were bullt to permianent grade at a eost of $5595.60,
Twotonths of o mile was bullt 1o lemporary grade at o cost of $300 80,
No surfacing work was done. No roads were bullt to natural gride,
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The eounty rond system was dragged an average of 26 tmos, the grep.
age cost of dragging being 80c per mile one round trip. The sverage
vorl of repairs and maintenanee was §83.90 per mile of county road

The tolnl average expenditnre per mile of county road was 18550
The eonnly roads are maintained under the patrol system.

The total townshlip road expenditure as shown by reports from all of
the twelve townships was $27820.00.

Bridges:

The total expenditure for bridge and enlvert work during 1910 was
E9,27K.00, of which $3.300.68 or DTS was spent on permanent bridges
and cnlverts; $7,7120.08 or HE1Y was spent on temporary bridges and
culverts; $1L447.20 or 19.27 was spent on repair work: $1.2235%2 g
22% was spent on equipment and materfal; $610.49 or 1.0% was spent
on filling bridges and culverts and $3.938.17 or 6.69% was spenl on mis
callaneous Items

Of the total amount $12,045.77 spent for new bridges nnd culverts,
$£3,306.65 or 167 wns spent for permanent work; $7.713.09 or 1845
was spent for temporary work. The amounts above referred to were
wiwnt on the following construction:

6% conerete box culverts costing $24,660.41; 14 circular concrets cul
yorts costing $2.24416; 20 concrete plpe culverts costing $206.60, 400
corrugited plpe culverts costing §7447.42; 2 boller plpe culverts cost-
ing $26567; ! headwalls on culveris costing $7164%; 6 Lheam spans
i conerete abotments costing $69.6A00.04,

LUCAS COUNTY.
Ronds:

The tolal eounty road expenditure was $12573.81, of which $1.06156
or 855 wus spent for permanent work; $4,824.62 or 3849 was spent for
tempornry work: $2.00754 or 16.9% was spent for repairs; $3,67672 or
2025 was spent for walntenance; $623.78 or 4.29% was spent for squlp
mient and nnused moterial; $479.90 or 3.8% was spent for miscellansous
work., There wera no roads bullt to permanent grade and no surfncing
work done.  One-half mile was bullt to temporary grade at 8 cost of
$RILRG.  56.25 miles were bullt to natural grade ot n cost of $4.83482

The county road system was drogeged an average of 37.56 tlmes, the
average cost of drageing belng $0.50 per mile one round trip. The
average cost of repalrs and maintenance was  $41.80 per mile
of county road, The totsl average expenditure per mile of county road
was §92.40.

The total township rond expendituré as shown by reports from all of
the twelve townships wos $21,827.16.

Bridges:
The total expenditure for bridges and culvert work during 1918 was
$30,451.17, of which $20.123.73 of 50.97% was spent on permanent bridges

and culverts; $10850.20 or 26.84 was spent on temporary bridges and
enlverts; 3280600 or 7290 wns spent on repair work; $172.87 or 0%
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was spent on equipment and material; $0453.06 or 1157 was spenl on
filing bridges aud clverts and $1,24092 or 3.2% wae spenl on misenl
faneaus items

of the total mmount FMLEOS UL spenl for new bridges and culveris,
§e0,124.73 or G545 was spent for permanent work, $L0638.24 or 3465
was gpent on temporary work. The amounts above referred o Wers
epent on Lhe follpwing construction:

41 concrete hox culverts costing §15,71658; 46 concrete pipe culveris
costing $1836.58; 410 corrugated pipe culverts costing $9,077.04; & boller
pipe culverts costing §762.90; 42 headwalls on culverts costing $1,657.14
| retaining wall costing $358.567; 1 Lbenm span on plling abutments
costing $506.85; 0 wood plle bridges costing $629.90; miscellaneous bridges
and culverts $214.35.

LYOX COUNTY.
Roads:

The total county road expenditure was $28.98570, of which $171.43% or
06 was spent for permanent work; $20711L57 or TLA% was spent for
femporary work, $291417 or 1007 was spent for repalrs; $2.20081 or
76% was spent for malntenance; $2621.72 or 8.1% was spentl for equip
ment and gpnused material; $350.00 or 1.2 was spent for miscellaneons
work. There was no permancnt grading work and no surfacing work
done. 520 miles were bullt to natural grade at a cost of $20,71157,

The county road system was drogged an average of 156 tmes, the
average cost of dragging being 75¢ per mile one round trip. The aver-
age cost of repalrs and maintennnce was $27.15 per mile of connty rowd,
The total average expenditure per mile of county road was $153.20,

The total township road expenditure as shown by reports from all of
the eighteen townships was $37838.64.

Hridges:

The total expenditure for bridge and culvert work during 1916 was
$56,011.62, of which §3,781.87 or 60.4% was spenl on permanent bridges
and culverts; $8,131.16 or 14.2%% was spent on lemporary bridges and
culverts; $3,540.11 or 7.0% was spent on repair work; $7,080.86 or 1265
was spent on equipment and materials, $2.095.87 or 4,65 was spent on
flllng bridges and culverts; nnd 35676.66 or 1.1% was spent on miscel
laneous Items.

Of the total wmount $41,915.13 spent for new brideges and culverts,
FIL7B167 or S0.6% was spent for permanent work; $8,13L16 or 10.49%
was spent for temporary work. ‘The amounts above referred to were
fpent an the following construction:

%4 eoncrete box culverts costing §20,146.82; 280 corrugated plpe eul
verts costing $7485.04; 1 T-bemm span on concrete abutments comting
$600.00; 2 pony truss spans with concrete mbutments snd floor costing
403715, 3 wood plle bridees costing $5121%; mizeellancons bridges and
culverts costing $220,04,
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MADISON COUNTY
ol :

The total county road expenditure was § im0, of which LTS
aor 180 was spent for permanent work, SLTBGET or 185 wm S
for tempornry work; $1LYI1L51 or 100% was spent for repairs: $L864.41
or 21590 was spent for malptesance, EZ5500% or 1405 was spent tor
equipment and vnused material; $248402 or 1259 wis spent for misce).
lnroons work, Tihere was no permanent grading work done and ne sur
facing, Onehalf mile was bulll 1o temporary grade ot o cost of §3,34245
1485 miles were bullt to nstural grade at & cost of $3.22082

The avernge vost of dragging wis §0.75 per mile one rovnd teip. The
wverage cost o ropairs and maolntenance wis 34059 per mile of county
roud The towsl average expenditure per mile of county road was
11050,

The totul township read expenditure as shown by reports from all of the
sixteen townships wos §33,721.37,

Tridges:

The total expenditure for bridge and culvert work during 1516 was
FAL0OZRAS, of which S12532.70 or S84 was spent on permanent heldges
and culverls; 920752 or 2189 was spent on temporary bridges and
eulverts; $13,53062 of 1147 was spent on repair work; $2.064 09 or 51%
was spent on equipment and materfuls; $5052556 or 1LG%W  was spenl
on Olling tridges and culverts and §LOG0.2T or 2.4°%C was spent oo mis
cellaneous items,

Of the total amount $21.%3042 spent for new bridges snd enlverts
$1253270 or H7.4'C was spent for permanent wotk; $5,287.72 or 424%
was spent for temporary work, The amoupts above referred o were
spent on the lollowlng conatruction:

23 voncrete box culverts costing $9,187.51; 2485 corrugated pipe eulverts
voRting $E82085; 1 musonry arch culvert costing $186.50; 9 boller pipe
eulverts costing $LA0G16; 1 headwall on culvert costing §16.75; 1 Lbeam
span on piling abutments costing $706.94, 1 Ibeam epan on concrets
abutments costing $2.501.55; 1 pony truss span with congrete abutments
costing §200.00; 1 wood plle bridges costing $709.63.

MAHASKA COUNTY.
Hoads:

The total counly road expenditure was $39.515.94, of which §01.870.08
o 55 4% was spenl for permanent work: $50L18 or 2.09% was spent for
tempornry work, $556210 or L0% was spent for repairs, §5, 14158 o
1305 was spent for maintenance; 3728117 or 18537 was spent for
equipment and unused material; §8519% or 2175 was spent for miseeh
laneous work. One mile wns bullt to permanent grado at a cost of
S1,725.00, 4256 miles were bullt to temporary grades at a post of
$10,60213. There was no surfacing work dome. 7.25 miles were bullt
to naturl grade at o coet of 50108

The county road system was dragged an average of Iweniy-one Hmes,
the average vost of drugging being §0.50 per mile one round trip, The
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average 08t of repalrs and maintenance was $66 04 per milo of county
o The lolal average expenditore per mile of county Toad was
T TR LN

The total townehip road expenditure as shosn by reports from all of
(ke ninelsen townships was AT 022 AT

Bridges:

The toinl expenditure for bridge and culvert work doring 1916 was
§5K,737.22, of which $40.241.00 or $6.30 was spent on permanent bridges
and culverts $AL4T0.59 or 2719 was spent on temporary bridges and
culveris; §0A25.2% or 10.7% was spent on repair work, $5.083.82 or 81%
wis spent on egiipment and materials; $4SI062 or 405 was spent on
filllng bridges and culverts, and $34T576 or 285 wis spent on milscel
laneous 1ems

Of the total amount $8421183 spent for new bridges amd culverts,
$40.241.04 or B267. was spent lor permuanent work, $I3.870.79% or 2749
was spent for temiporary work, The amonnts above referred to were spent
on the following constraction:

23 convrete box culvests ecosting $14722.11; 22 coocrete pipe culverts
iefting $1LAGL20; 400 corrngated pipe culverts costing $11568.08; 81
baller pipe culverts costing $30805.4%; 8 headwalls on culverts costing
173081 1 conerete deck girder bridge costing $3.600.53; 26 Lbeam
spans on concrete abutments costing $5.711.26: 1 high steel truss on con-
crete abutments costing $12.916.13

MARION COUNTY,
Homds:

The total county rond expenditure was $35,118.26, of which $5,712.68 or
16275 was spent for permanent work; $1LITEGT or $4.19 was spent for
temporary work; $6.27454 or 15.2% was spent for repairs; $5,870.25 or
1635 was spent for mmintenance; $2,20033 or 63% was spent for
equipment and unused materials; $3A4T5.68 or .95 was spent for miscel-
laneous work. 171 miles were bulit to permanent grade at o cost of
$5,127.06, There were no roads bullt to tempornry grade, and no sur-
fiucing done.  Eighty-one miles were bullt to natural grade at a cost of
FIL8T85T.

The county romd system was dragged an average of twentyflve times,
the average cost of drageing being $0.78 per mile one round trip. The
nverage cosl on repalrs and maintenance was $70.41 per mile of county
road. The tolnl avernge expenditure per mile of county road was $210.30,

The tolal township road expenditure as shown by reports from all of
the fftern townships was $45.548.51

Hridges:

The towml expenditure for bridge and culvert work during 1916 was
FUGIRTAN, of which $103.261,01 or 7057 was spent on  permanent
bridges anid culverts: $14625.24 or 1004 was spent on temporary
bhrlilges wnd culverts; $9,007.89 or 5% wus spent on repalr work; $56.98
Or 010G was spent on esuipment and materials: $1701048 or 1LA%
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was spent on flling bLridges and colverts, mnd FLI0GK] or 084 weg
spent on miscelluncous ilems

0Of the total amount FI17.90425 spent for pew brldges and culverts,
F105.261 01 or KT.6% was spent for permanent work; $10,045.24 or 185
was spenl for temiparary work, The amounts above referrod (6 wors
spent on the following eonstruction

117 concrete box culverts costing §54,403.24; 1 circnlar conerels cql.
vert costing 14025, 413 corrugated pipe culverts costing $11.58043.
4 Ibeant spans on plling abutments costing $2,187.24; 18 Lbeam spans
on concrete abutments costing $24,044.45; 2 pony Lruss spans on wood
piling abutments costing 342435, 7 pony truss wpans wilth coneretp
abutments and foor costing $17.71867; 2 high steel trusses with con.
crete abutments costing $6.864.50; 1 wood pile bridge costing §14380.

MARSHALL COUNTY.
Tonds:

The total eounty road expenditure was $25.233.29, of which $4,43188
or 151% was spent for permanent work; $2,356.21 or 144 was spen|
for temporary work; $6410L.74 or 1500 was spent for repalrs; $4382.44
or 21.0% was spent for mointonnnce; $142087 or 615 was spout for
equipment and unused material: $2,728.04 or 1187 was spent for mis
cellaneous work. There were no roads built to permanent or lemporiry
grade, and no surfacing done. Fifty-six miles were boilt to natural
grade at a cost of §LIG6IL

The county road syst wis an average of thirtysix times,
the average cost of dragging belng $0.75 per mile one round trip. The
average cost of repairs and malntenance was $60.14 per mile of county
road. The total nvernge expenditure per mile of county road was §13050

The total township road expenditure ag indicated by reports from fit
teen of the elghtoen townships was §47.880.00,

Bridges:

The totsl expenditure for bridege and culvert work during 1916 was
$122,324.80, of which §90,080.24 or 6567 was spenl on permanent bridgs
and culverts; $12,507.39 or 940% wns spent on temporary bridges and
culverts; $1052038 or 7.7% was spent on repalr work; $3.86405 or
284 wos spent on equipment and materials; $8,24804 or T.0% was
spent on filllng bridges and culverts, and $8,074.70 or 4505 wias spent
on miscellaneous lems.

Of the total amount $102.606.63 spent for new bridges and colverts
$00,099.24 or #7.99% wan spent for permanent work; $12,50730 or 121%
was spent for temporars work. The amounts above referred Lo were
apent on the following consiruction:

€4 concrete box culverts costing $39,325.70: 2 concrete arch culveris
costing $682.81; 620 corrugated pipe culverts costing $12427.49; 1 boller
plpe culvert conting §79.90; 1 headwall on culvert costing $40.08; 8 con
erete alah bridges costing $16.71041; & concrote deck girder bridges
costing $29.805.79, 1 I-beam span on concrete abulments costing $39283;
1 pony truss span with concrete sbutmenis and floor costing $4,4580.72
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MILLS COUNTY
Roads:
he total county road expenditure was $1T.004.75. of which $10.077.27
or BTED wis speni for permanent work: $1L716.20 or 9.& WHS spont
for temporary work: $241956 or 1377 was spent for repairs; $1851.54

or 1047 was spent for maintenance; §2ILU5 or LG was spont for equip-
ment and unused materfal; $1167.94 or 6.7% was spent for miscollaneous
work, One mile was bullt to permanent grade at a cost of $1,01847
1575 miles were bulll to temporary grade at a cost of §9,058.80. There
was no surfacing work done.  Hight miles were bullt Lo nstural grade
at a cost of $1,716.20,

The county road system was drageed an average of fifty thoes, the
average cost of dragging being §0.60 per mile one round trip. The aver-
aze cast of repalre and maintenance was $30.10 per mile of county road,
The total Avernge espenditure per mille of county road was $159.10.

The tolal townslip read expenditure as shown by reports from all of
tle thirteen townships was $30,285.05,

Bridges:

The total expeniditure for bridge and culvert work during 1916 was
$36,261.68, of which $17,000.1% or 027 was spent on permanent bridges
and calverts; $15,132.70 or ®006<5 was spent on lemporary bridges and
colverta: $1158674 or 1055 was spent on repale work: $7,255.82 or
125% was spant on eguipment and materials; $467.28 or L5 was
spent on filling bridges and colverts, and $2.868.92 or 4.8 was spent
on miscellaneous (tems.

Of the total amount $30,08L53 spent for mew bridges and culverts,
$17.600.1% op 1969 was spent for permanent work; $1813270 op G0.4%.
was gpent for temporary work, The amounts above referred to were
spent on the following construction:

10 concrete box culverts costing $6,130556; 24 concrete plpe culveris
coating §1.850.27; M corrugated pipe culverts costing $5.2K1.26; 6 boller
pipe culverts costing §7185.00: 36 headwalls on culverts costing $3,980.00:
1 |beam spans on concrete abutments costing $6,150.31; 1 pony truse
spin on wood plling costing $2.854.08; 13 wood plle bridges costing
$5.000.,17; migcellaneous bridges and culverts costing §3.448.21,

MITCHELL COUNTY.
Thoaads:

The total county road expenditure was $23.786.85, of which 3601093
or 35.3% was spent for permanent work: $5.672687 or 36.090 was spent
for repalrs; $2079.42 or 1007 was spent for maintenance; $3.508.36 or
160% wan spent fur equip t and d materisl; $3025.47 or 12779
was spent for miscellaneous work. ‘There were no roads bullt to per-
manent, temporary, or natural grades, 35 miles were surfaced with
gravel at o cost of $3.215.01

The average cost of repairs and malntenance was $86.92 per mile of
county road.  The totnl avernge expenditure per mile of county road
wits B188.80,




2 IOWA STATE HIGHWAY COMMISSION

The total township road expenditure ss sliown by reports from all o
the sisteen townships was 26627 06
Piriddgrs:

The total expenditure for bridge and culvert work during jwmg was
FATAR212 of which BAZAZIE] or 545 was spent on permanent bridges
and colverts, $9.73506 or 1695 was spent on temporary bridges and
culverts, F151196 vr 6.5 was apent on repair work, $700.00 op Lo
wis spent on equipment and materials -

Or the total amount $ELIS0 1T spent for new bridges and ulvery
38 or SLET was apent for permanent work, $0700.46 or (LTS
wWus wpent for lemporary work.  ‘Tho amounts above referred to wery
spent on the following construction;

15 conerete box culverts costing $TSTHEE, 455 corrugated plpe vyl
verts costing $0.755006; 9 l-beam spanx on cobcrele abutments rasting
501270, 4 pony Lruss spans with concrete abutments and fioor costing
$10.631.45.

MUNONA COUNTY.
Moadds:

The total county road expenditure was $15365.35, of which §1.372.48
oF T4% was spent for permancnt work; $5,20183 or IS3% was spent
for temporary work; $2810.42 of 1074 was spent for repairs: E N
or 215% wis spent for maintenance, $2,047.25% or 10125 was spent for
equipment and unused material; §2,12235 or 11695 was spent for mils
vellaneous work. Nineteaths of a mile was bullt to permanent grade at
noeast of $137040. There were no roads bullt to temporary grade and
no surfacing done 4835 mwiles were hullt to natural grade st o cost
of §a.n R

The county road system wis dragged an avorage of 28.75 times, Uhe
avorage vost of dragging belog §0.50 per mile one round trip  The
average cost of ropalrs and oinintenance was $39.05 per mile of county
road.  The total average expenditure per mile of county road was
pLI850

There were no reports recelved showing the townshilp expenditures
for road work.

Firidges:

The total expenditare for bridge and colvert work daring 1916 was
PISA20.67, aof which $13,52430 or 1857 was spent on permanent bridges
and culverts; $UAIEE2 or 475° was spent on temporary bridess and
culveris; BLLIURAT or 1965 was spont on repair work: $3.2148% or
LA was spent on I and materials; $25004% or 36% was speat
on flling bridges and culverts and $1,251.92 or 6.1% was spent on mis
cellaneous toms

Of the total wwount $48,160.82 wpent for new bridees und eulverts,
$15,724.30 or Y80 was spent for permanent work: $34495.52 or T15%
was spent for temporury work., The amounts sbove referred te wWere
spent on the folluwing construction;
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1 ooncrele Box ealverts costing $1L06060; 2 circular concrete cul
surts eodting $35259. 2 corrumated plpe culverts owting §$7.25964
1 beller pipe culvert costing $12 49, | cast Iron pipe rulvert costing §54 30
& peaduaulls on rulverts costing 11111 | concrete deck girder hridge
costing $2000.00, 37 | leam spans on plling abutments costing $22720 8%,
5 miscellaneous bridges and enlverts costing §1.290.29

MONROE COUNTY
Hoasils

The total county road expemditure was $10.212.50, of which $327.00
af 1AG was spent for peromnent work, $4,603.16 or 2000 was spent for
wmporary  work; FLNIDE0 or D047 was wpent for repoirs;  $2.906808
oF 1629 was epent for malntenanoe; $6,100.24 or 27070 was speut for
equipment and utiused tuaterial; A0 or 1167 was spent for mis
eellaneous work, Thers were no roads bullt (o permanent or temporary
grades and po surfacing work was done, The nomber of miles of road
pulll to natural grade was not reported, bot §4.603.18 was spent for this
wark.

The county rosd systom was dragged an average of 23 times, the aver
agv ot of dragging teing $0.75 per mile one round trip. The avernge
post of repalrs and maintenance was $7.44 per mile of county rosd
The total sverage expenditure per mile of counly road was $12250,

The total townshilp road expenditure as indicated by reports from ten
of the 12 townships was $32.121.00

Hridges:

The totnl expenditure for bridge and culvert work during 1916 was
FELEGGAT, of which $24.8805.41 op 4805 was spent on permunent bridges
and culverta; $I2518.25 or 2349 was spent on temporary bridges and
milverta: $6.U64.51 or 1285 was wpent on repalr work; $2,100.44 or 400
wan speit on equipment and maoterials, $6,174.24 or 067 was spent on
filing bridees and culverts, and $225642 or 41% was spent on miscel
laneous Items,

OF the 1olal amount $ITAV16 was spent for new bridees and eul:
verts, JMMSRD 4] or A5 was spent for permanent work. 31251525 or
1355 was spent for temporary work, The amounts referred (o were
spent oo the following construction:

10 conerete box culverta costing §11,539.54; 58 concrele plpe culverts
oosting $2.710.00; 444 corrugated pipe culverts costing $9.789.14. % mas
onry arch culverts costing $306177: %6 bofler plpe culverts cowting
FI8331; 17 cast iron pipe culverts costing §760.76; 3 headwalls on el
verts coating $283.07; 1 concrete abutment costing FS78.50: 1 concrete
doek girder bridge costing $1,760,76; 1 retaining wall costing $648.42; 1
Iboan wpan on concrete abutments costing $249.53; 1 pony truss on
Piling abutments costing $1,019.86. 4 pony truss spans with concrote
floar and abntmonts costing §4,022.62, 2 wood plle hridges costing $305.54,
and misceilaneous bridges and culverts costing $38.15,
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MONTGOMERY COUNTY.
Tonds:

The total county romd cxpenditure was $20.882.77, of which Fiiesgg
or 2007 was spent for permmoent work: $L80600 or 2157 was spent
tor temporary work; $535767 or 40175 was wpent for repairs; $3.%98 47
of 168% was spent tor maintenance and $13515 or 0.6 was spent for
miscellancous wark. 3 miles weore bullt o permanent grade at a com
of §A000.04, 275 miles wwere bullt tu temporary grade al o cost of §505 60
No surfacing work was dope, 6450 milen were bullt to natural grade gt
4 cont of $4006.00

The county road sysilem was dragged an avernge of 371 times, (hy
average cost of dragging being $0.70 per mile one round trip. The ayer
age cost of pepairs and malntenance was $73.97 per mile of county read
The tolal avernge expenditure per mile of county road was $187.10

The total townzhip road expenditure as shown by reports from all of
the 12 townalilps was $I5.566.62
Hrilges:

The total expenditure for bhridge snd culvert work during 1916 was
BEAEEZ 96, of whivh $2L34295 or 1175 was spent on jermanent bridges
wnd colverts. §12,279.87 or 228 was spent on temporary hridges and
culverts; $11.8015% or 221 was spent on repalr work: 3153200 or
1.7% was spent on equijment and malerials; §3890.21 or 7217 was spent
on flling bridges and culverts, and $1.30654 or 247 was spent on mis
eellaneous Hems,

Of the total smount $34.823.62 spent for new bridees and culverts
$22,M4395 or G409 was spent for permanent work; $12270.67 or 365
was spenl for temporary work. Thoe amounts above referrod to were
spent on the following eonstruction:

8 concrete box culverts costing $6,828.39; 119 concrete pipe culverta
conting $4,721.24, 100 corrugated pipe culverts costing $3,425.56; 1 boller
pipe culvert costing $210.00; 60 headwalls on culverts costing $6.21207;
1 retaining wall costing $496.32; 1 pony truss on plling abutments cost-
img $2100; 2 pomy trusses with voncrete abutments and floor costing
$5.085.93 and I8 wood pile bridges costing $8.541.71.

MUSCATINE COUNTY.
Toads

The total county road expenditure was $36,419.22 of which §1243800
af 45.1% was spent for permanent work; $1037567 or 31.0% was spent
for temporary work, §3,059.34 or K65 was spent for repairs; $4AZ324 or
12567 was apent for maintenance; §2.463.83 or 7.0% was spent for equip
ment and unnsed mstorial; $2,068.01 or 6.8% was spent for miscel
lanoous work. T4 miles were bullt to permanent grade ot a cost of
$7.92184. 74 of m mile was bullt fo temporary grade at a cost of
$L01TA% 126 miles were surfaced with gravel at a cost of $1,10140
3905 miles were bullt to natural grade at a cost of $0.223.57.

ROAD AND BRIDGE R‘CI'K:VIIITE RES 2m

yhe routily Fomd system was dragked an average of §12 lmes,
jhe veruge cost af drazzing being $075 per mile one round irip.  The
gversge ot of repalrs and maintenance was $ab.3y per niile of county
road  The total average expenditure per mile of county romd was
jaesn

The toal tnwnship road expenditure ax shown hy reports from all of
(b 10 townships was §53.140.30

Tridge=

The iotal expenditure for bridge und culvert work durlug 1916 was
MEETLIY, of which $25,660.28 or 5647 was spent on permanent brldges
and eulverts, § 271217 or 27.77% was spent on temporary bridges anid
calvorts; 35,6088 or 12,15 wax spent on repair work; $U56.43 or 207,
wag spent on equipment und materials; $70251 or LA was spent on
fiting bridges and culverts, and §708.92 or 15% was spent on imiseed.
laneots fems

(f the total smiount $38,40245 spent for new bridges and culverts,
$25.660.28 or 66.%°0 was spent for permanent work; $12742.17 or 33.2%
was apent for temporary weork. The smounts above referred to were
sent on the following construction:

71 concrete box culverts costing $20.115.08; 12 circular concrete cul-
warts rostlng $1.830.74; 20 concrete pipe culverts costing $957.95; 304
corrugated pipe culverts costing $4.90191; 145 boller plpe culveris cost.
g $6.5017%; 22 cast iron pipe culverts costing $1454.68; 2 headwalls
on culverts costing $206.43; 1 pony truss span with concrete abutments
and floor costing $2,719.08; miscellancous bridges and culverts costing
L6150,

O'BRIEN COUNTY.
Toinids :

The iotal county road expenditure was $35,01757, of which $19.28186
or 850°c was spent for permanent work: $6.90258 or 1989 was spent
far temporary work: $2.91458 or R37. was spent for repalrs; 108192
or 85% was speat for malntenance; S1317.84 or 389 was spent for
utpment and onused material; $1.51881 or 439 was apent for miscel-
lmeous work; 1525 miles were bullt te permanent grade st a cost of
HEHREE: 025 of m mile wan ballt to temporary grade at a cost of
4L 5 No surfacing work was done 440 miles were bullt to matural
grade at & cost of §6 90258

The connly rosd system was drageed an average of 321 Umes. the
average cosl of drageing being $0.76 per wile one round trip. The aver-
agv cost of repairs and walntenance was $33.13 per mile of county rosd.
The total average expenditure per mile of county road was $193.50,

The total township road expenditure an shown by reports fromi all of
the soventesn townships was $30,61819.

Prldgen :
The total expenditure for bridge and culvert work during 1918 was
BAOLER AT, of which $46,3850.02 or T6.0% was speni on permanent bridges
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and culverts; SALNIS42 er €100 ams spent ou teniporary bridges ang
valverta; §6.801 55 or 118 was spent on ropalr work: $241004 or 39
was spent om equiptuent and materials 20 or 07N was spenl an
Mling bridges and culverts, and §58364 or 0975 wus spent on oijees)
lnneous tems

O the iotal amount $30,19%%4 spent for new bridces and colvergy
4625002 or ¥259 wus spent on permanent work: BIS1882 or 75
was spent for lemporary work The amounts above referred (o wery
spent on the following eoonstruction

89 concrels box eulverts costing $28.55250, 4 cireular conerete ey)
verta corting $206.95; 141 corrugsted plpe colverts costing $3.51%.83,
1 headwnll on culvert costing EW0RL, 2 concrete slab bridees onsting
$2A01.64; 1 concrete deck girder lrldee costing SLOKN24 3 Lbeam
spans on conirele abuliments costing $5,79548, and 2 pony iruss spans
with concrete abutizents and foor costing $6.148.18,

OSCEOLA COUNTY.
Taoils:

The totsl county road expenditure was $20851.67, of whieh §11.506.53
or 5560 was sperl for permanent work; $6415682 or 1050 was spent
for temporary work: »7Z560 or L1570 was spent for repairs; $1.88453
or 55% was spenl for malntenance; $11860 or 080 was spent for
equipment and unused material, 85 miles were bullt to permancul grade
Wl & tost of 58564 No roads were bulll 1o temporary grade 1 mile
was surfaced with gravel al o coit of §I8L30. 50 miles were bullt to
paturnl grade ot a cost of §6,415.62

The county poad systim was Arogged an avernge of 24 times, The xver
age cost of dragging being $0.76 per mile one round trip. The average
cost of repairs and mointenapee was §36.01 per mile of countly road
The total aversge expenditire per nile of county road was $158.00,

The iotal township road expenditure as shown by reports from all
of the 12 townships was §25007.70,

Ihrbidaes: - o

The total expenditure for bridge and culvert work during 1316 was
BTSN of which $35415.36 or €487 was spent on permanent bridges
and culverts; SILI9605 or 2415 was spenl on temporary bridess and
culverts; $1.275.41 or 2.3% wan spent on repalr work: S1.94L75 or 154
was spenl on equipment and materials; $2687.20 or L9 was spent o8
fMling bridges and culverts and $2M056 or 044 was spenl on misel
Taneous 1lems,

Of the total amount $5611.41 spent for new bridges and culverts,
$36,41636 or 7209 was spent for permanent work, $13,18605 or 3%
was spent for temporary work The amounts above referred to werm
wpent on the following construction:

72 conerets box culvieris couting $20832.34; 29 concrote arch eulverts

costing $2.77947; 154 corrugated plpe enlverts costing $3.972.23; & con:

crete deek girder bridge costing $9,758.00; 2 pony truss spans with

ROAD AND HRIDGE EXPEXDITURES =

cameTEle abutments and Joor vosting F2.515.055, and 22 wesl plie biridges
pesting J9.22382

FAGE [OUNTY
Roads

The total vounty rad expenditure was F32,100.65, of which §13,023.7% or
§ad5 was spen! for permmanent work; 3227078 or T1Y was spent for tem-
porars work, F2487.07 or 7090 was spent for repairs. $362182 or 17.5'% was
ettt for malntenance. $25299% or s b was spent for equipment and
gnused matertal; $6.023.27 or 1877, wus spentl for miscellaneous work
5 of a tille was bullt to permanent grade at & cost of 3135205 The
puttiber of wiles buill to temporary grade are not glven, but $11,660.01
wiw apent for this work.  No surfuciug work dotie, 10 ailles werw hullt
(o malural grade st o cost of $2.20008,

The county road system was dragged an avernge of 21 thoes, the
average cost of drageing being §0.50 per mile one round trip. The aver
ape cost of repairs and maintenance wus $5951 per mile of county
oad The totil average expenditure per mile of county road was FIS480

Towe total township road expenditure as shown by reports from all of
the 16 townships was §19.443.61.
ehilgen:

The total expenditure for bridge and culvert work during 1916 was
JSLTRENT, of which §25.72224 or 2067 was spent on permanent bridges
snd culveris, 198536 or 2597 was spent on lemporary bridges and
culverts:  FIN85170 or i85 was spent on repalr work, §1.752.00 or
210 was spent on equipment and materfals; $12.908.11 15455 was
spent on Niling bridges and culverts, and §3,00623 or 4.2% whd spent
on miscollnneous tems,

Of the total amount $45,710.80 speni for new bridges and culveris,
§25,522 00 or 6.8 was spent for permanent work; FI9U8056 or 43575
was apent for temporary work, The amounts above referred Lo were
apent un the fellowing constroction,

25 conerede box vulverts costing $19,00257; | concrete arch culvert cost.
g $3,260. 00, 5% eonvrete pipe culverts costing $2,0375 32, 254 corrugated
plpe colverts costing $6.496.10. 27 boller pipe culverts costing $2.736.35;
114 east lron pipe culveris costing $7,729.56; 1 headwall on culvert
resting $29235; 6 pony iruss spans on plling abutments costing §2.345.21,
and 2 wosd pile bridges costing $ETN2E

PALDO ALTO COUNTY.

Mo’ s ¢

The total vounty road expenditure was $29.386.21, of which $17.507.16
o B85 wan wpent lor permavent work; FLATTAR or 485 was spnt for
temporary work; $3,016.00 or 1089 was spent for repairs; $2.857.44 or
BT wan wpent for maintenanee; $907.76 or 319 wan spent for equip-
ment and gnueed materdal: 362078 or K67 was wpent for |miscel:
lnwous work. 1905 wiles were bullt to permanent grade at o vast of
MASILEE.  No roads were bullt to temporary grade. 111 miley were
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surfueed with gravel st a cost of B210.50. 2355 miles were bully o
patural grade st a cosl of §2. 15

The county road systom was dragged an average of 25 times, Ihy
average cost of dragging belng 8075 per mile one round trip. The syen
age rost of repairs and malntenance was $36.25 per mile of county rosd
The iotal average expervillure per mile of county road was §151.40,

The total township road expenditure as shown by reports from g
of the 16 townships was FSUNI6 80,

Itridges: )

The total expenditure for bridge and culvert work during 1916 way
$81,010.25 of wihich $468,477.00 or TA5 wan spent for permanent bridges
and culverts; $8.804.88 or 12200 wos spent on temporary bridges and
cilverts;  $LO06.6% or 569 was spent on repalr work; $181661 o
2200 was spentl on equipment snd  materials; THLM or 0.9% was
spent on filing bridges and culverts, and $4.591.83 or L.6% was speat on
miscellaneous (tems

Uf tha total amount $60.78218% spent for new bridges and culverts,
5047700 or S6000 wai spent for permanent work; $9.8048% or 140
was spent for temporary work. The mmounts above referred to wers
spent on the following constructlon:

100 concrete box enlverts costing $29,633.23; 14 clrcular concrete cul
verts costing §1.40481; G087 corrugated pipe culverts costing §3.00445;
i concrete wlab bridges costing $6,11746; 1 concrete abulment costing
$LA86.50; 7 Lbeam spins on concrete abutments costing $16,23300; 3
pony truss spans with conerete ts and Noor costing §5,102.00, and
1 wood pile bridge costing $200.00%

PLYMOUTH COUNTY.
Ttonts:

The fotal county road expenditure was $25,080.18, of which $627.5%
or 4567, wns spont for permanent work: $10.938.61 or 42.7¢% was speot
for temparary work; $2.001.05 or K04 was spent for repairs; $4.29514 or
17.29% was spent for maintenance; $1.600.56 or 6.4 was spent for equip
ment and unused materinl; $5.566239 or 2229 was spent for miscel
laneous work. No romls were bulll lo permanent grade The number
of miles buill to tewporary grade was not reported, but $827.53 wa
spent for this work. No surfacing work was dome. 190 miles were
bullt to ustural grade st & cost of §10,539.51.

The county road syit was d an age of 24 times, the
avernge tost of drageing being §0.75 per mile one round trip. The aver
age cosl of repalrs and maintenance was $30.19 per mile of county road
The total average expenditure per mile of county road was §118.70.

The total township road expenditure us shown by reports from all
of the 24 townships was $12,061.21,

Bridges:
The total expenditure for bridge and culvert work during 1916 was
$105,120.01, of which §5(,078 24 or (7.6% was spent on permanent bridges

ROAD AND BRIDGE EXPENDITURES 2

apd culverts; $22.458.20 or 214 wax spenl on lemporary bridices and
colverta: SITAMILES or 16.1°C was spént on repalr work: $13.001% or
123% was spent in equipment and materials. $33580 or 0.3 was spent
on Hiilng bridges and culverts, and $245003 or 249 was spenl on mis
rellanecas (tema

Of the total amount FT25684% spent for new bridees and culverts
BONTE or 6500 was spent for permanent work; $2248825 or 3109
was spent for temporary work, The amounts above referred Lo were
spent of the following construotion:

42 concrete box culverts costing $29.180.31; ecorrugated culveris eost
Ing $5526.17, 1 headwnll on culvert costing #3502, & concrote slab
pridees costing $12,615.44; 1 concrete arch bridge costing 708851, 1
poncrete abutment costing $6040L57; 2 Lbeam spans on plling alnitments
costing $L004.77: 756 wood plle bridges costing $14.720.07; miscellansous
Uridges and culverts costing $411.63

POCAHONTAS COUNTY
Hoad :

The total county road expenditure was $56.188 52, of whivh $28.600 55
or B8 was ppent for permanent work, FLITASO or 2000 was spent
fur temporary work: $4073.73 or 7070 was spent for repalrs: 33010064 or
565 was spent for malntenance; §7612.61 or 1255 was spent for equlp
ment and unused material; F11L634.10% or 20570 was spent for miscel
laneous work. 2025 miles were buflt to permanent grade ot a cost of
$I523061. No roads were bhulll to temporary grwde. 114 miles were
wurfaced with gravel at a cost of $7.61443. The number of miles built
to natural grade was oot reported, but $1,114 80 was spent for this work.

The county romd ayslem was dragged an average of 24 tmos, the
average oost of dragging belng $0.77 per mile one vound trip. The aver
age cost of repalrs and malntenance wis $42.82 per mile of county road
The total average expenditure per mile of county road was $332.40,

The total township road expenditure as shown by reports fro:
of the 15 townships was $53,720.49
Bridges :

The total expenditure for bridge and culvert work during 1916 was
BESSEI4N. of which $50.85130 or 7414 was spent on permanent bridges
and culverts; §77.75276 or 1139 was spent on temporury bridges and
rulverts: $68TE5S or 1004 was spent on repalr work: 83585 or 01%
Wa§ spent on equiptiest and materials; $2586.79 or 149 was spent on
::I-I: bridges and culverts, and $56 20 or (.17 was spent on miscell ancous

Of the total amount $5¢,606.16 was spent for new bridges and onlverts;
WOSB3.50 or S68% was spent for pormanent work; $7,752056 or 13.2%
Was spont for temporary work. The amounts above referred L0 wore
spent on the followlng construction:

Cancrote box culverts conting $6,956.68; clreular concrete culveris cost
Ing §642.62; corrugated pipe culveris costing $7.7062.76; 1 concrefo alalb
bridge costing $664.2%; 1 retaining wall costing $295.04; 9 Ibeam spans

— e
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of conereld abutments costing $10.764596; pony truss spans with rotepety
abatments and foor costing J2OGSE60; Ligh Stes] Lruss spans on oy
erete abutments costing FIAT6AG;  miscellancous bridees and culvers
comting $10.51

POLK COUNTY
Haoads:

The total county rosd expenditure was J42587.57, of which §7.5783
or 185 was spent for permanent work: $7.25700% or 169 was spent
for temporary work, P246743 ar BT was spent for repairs. $15.04554
or 3317 was spent for maintenance, $S441056 or 1907 was spent for
eqnipment and woused cmaterial, $1,79706 or 427 was spent for mises)
laneous work 183 milles were bullt to permanent grade at & cost of
$238747; 45 miles were surfaced with gravel at a cost of $2997s1
% miles were bullt 1o natural grade at & cost of $LN045L

The county road system was dragged an average of 52 times, the aver.
age vost of draggiog Leing $1.00 per mile one round trip. The aversgs
cost of repairs and muiintenance was §$972% per mile of county resd
The total average expensditure per mile of county road was §ZIS S0

The total township voad evpenditure as Indicated by reports from 1
of the 22 townships waa $34.760.00.

Nridges:

The total expenditure for bridge and enlvert work during 1916 was
SEGAHZ1L, of which $3853005 or 617 was spent on permanent bridges
and culverts; B1LS4L16 or 1085 was spent on temporary bridges and
eolverts: $25,108.74 or 2904 was spent on repalr work: SLATSM or
S4% was apent on egidpment and materialie; $4081.24 or 459 wax
epetit on Aing bridges and eulverts, and $3,797.70 or 439 was spenl on

Haneous iloms
wh(;,: the tolal amount §50.775.50 epent for new bridges and enlveria
$38.990 36 or TRA% whi spent on permanent work; $ILSIL1G or 3359
was spent for temporary work  The amounts above referred lo were

toon the following constraetion:
.’; conerete box culyerts coating §$27,29363; 258 corrugated plpe eul
verts costing $7.408.24: A3 boller pipe culverts costing $I508.84; 1 st
fron pipe emivert costing $52.20; 1 headwall on culvert costing 20445
2 concrets slab bridges rosting $1,388.30; 1 concrete arch bridge costisg
447,00, ¥ conerete thiru ginder bridges costing $4.251.00; 1 retaining
wall Ing 850,00 iseell bridges and culverts costing $5T18%

PUTTAWATTAMIE COUNTY.
Roads:

The total county rond expenditure was 33854601, of which $1.317.40
or 220, was spent for permanent work; §29.747.70 or 50.5% was spest
Tor temporary work, $1331585 or 227% was spent for repairs; $5,30828
or 1077 was spent for malntenanco; $568264 or 9.7 was spent ﬁ
equipment and unused tsterinl; §2,06314 or 427 was spent for
laneous work. No roails were built to permanent grade. 2 miles Were
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salit to lemporary grade al a vosk of SLAIT AL There was no <t ing
agrk done 205 miles wete baillt to naturnl grady AL & st of y 31T EN
The county foad ®slem was dragged an aversge of 294 g, Ll

average vont ol dragging belng 3075 por mile one roand teip. Thie av arige
oot of Tepalrs und maintenance was §75.26 e mile of oousty read.  The
jotal sverage expenditure per mile of county road was $231.70

Ko mpurts ol township surk wr cspenditure were recelvod
Brpdgrs:

The total expetsditure for hridge and calvert work during 1916 was
PEAEER AN, of whivh BISSTARG or 7730 was spent on permanent bridees
aad ulverts. $ALZARNT or MGG wis spent on temporary Wridges ami
ralverts.  E2OXTTAN or 10540 wan spent on repalr work. FISSISI1 or
Wit was spenl oo sguipment and materisls:  $1S.240.24 or 1080 was
spent on flling bridges and calverts, and $1.0%.35 or D6 was spent
m miscellaneous lems

Of the total amount §B280517 spent for new bridges and calverts,
HETTASN or B340 was spent for permabent work. MIZIRT or 1687
was spent for temporury work,  The amounts above referred 1o were
apenit on the folluwing construction

§ concrete box culveris costing $IATRE0, 151 concrete e culverts
ssiing $AOREOT. 1T corrugated plpe rulverts costing 1899802, &%
woller pipe culverts costing SLA113%; | vast tron plpe culvert costing
BULES; 186 headwalls on culverts tosting $LLMIZEL: L Lboam wpans
o0 coneTete abuliments costing $2.200.84; | stesl girder bridge on concrets
shutments conting $5.749.04: 6 pony tross spans on pillng abutnients
casting $TH004% 4 pony Lrues spans with concrete abutmonts uwnd oo
rosting 1564580, 28 wood pile hrldges eosting 1252501, miscollnneons
lirkidgos and calverts couting §200.05,

POWESHIEK COUNTY.
Hoads:

The tatal county rond expenditure was §26,920.35, or whicl LRI
o 075 was spont for permasent work, §10437.79% or 3879 was s pent
for temporary work: BLGSTAL or 14057 was spent for repalrs. $4,05204
or 120 wan spent for mmintenance: B1,1806.58 or 0% wis speniy for
*uipment and nonsed matertal; BLT0616 or 175% was spent for mlscel
laseous work. 55 of a mile was bulll te permanent grade ub u eosd oF
BT There were no roads bullt to temporary grade, and no surfacing
wark dome. T milen wore Imdit 1o patural grade at a cosl of §10.434.7%

The county rond system was dragged an sverage of 25 times, the sver-
ke cost of dragging being $0.50 per miile one round trip. The average
ot of repalrs and malntenance was §565% per mile of county road.
The total avernge exponditure per mile of county rond was 185,10,

The total townahip road expenditure an shown by reports from all
of the 16 fuwns bipn was $42.72% 4K

1]
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Bridges:

The lotal expenditure for bridge and colvert work during 1518 wey
$112,65%.24, of which $78584.70 or 70,04 was spent on permanent hridges
and cuiverts; $12,256.70 or 107 was epent on temporary bridges ang
eulverts; $5,210.69% or T0% was apent on repair work: §480.08 or Qg
was spent on equipment and materinds; $6.454.70 or B2 was spent
on filing bridges and coiverts, and $6,142.82 or 5.4% was spent on miscel
lancous items.

Of the total amouni $50,54045 spent for new bridges and culvers,
$75.080.75 or BBL0, wae spent for permanent work; $13.256.70 or 1355
was spont for temporsiry work, The amounts sbove referred to wers
spent on the following construetion:

46 concrote box culverts costing $14934.58; 27 circular concrete el
vorts cosling $7.962.17; 222 corrugated plpe culverts costing $6,18518;
172 boller plpe culverts costing §6,071.68: 3 headwalls on culverts com.
ing $148.95: 1 conerete slab hridge costing $1.41650. 13 I-benm spans on
conerete abnlments costing $15,004.05; 1 steel girder bridge on conerete
abutments costing $571.85, 7 pony truss spans with eoncrete sbulments
and floor copling $18,801.02%

RINGOOLD COUNTY.
oads:

The total county rand expenditore was $11,729.00, of which $LATZ00 ar
1074 was spent for permanent work: $3,950.00 or 1167 was spent fer
repairs, $2,695.00 or 2WEG was spenl for maintenance; $1.4I2.00 or
1217 was spent for equipment and unused material; $2,358.00 or 2018
wis spent for wilscellnneous work. & miles was bullt to permanent grade
Bl @ cost of §1,574.00, ‘There were no roads bullt to temporary grade
or natural grude and no surfacing work done

The county road spatem wis dragged an average of 30 times, the
avernge cost of draggling belng $0.50 per mile one ronnd trip. The aver
age vost of repalrs and malntenance was $35.9% per mile of county rosd
The totul averane expenditure per mile of county road was $64.10,

No roports of township work or expenditure were recelved.

Diridges:

The total expenditure for bridge and eulvert work during 1916 wax
£45,220.29, of which $16,175.65 or 35.5% was spent on permanent bridgss
and culverts: 3957645 or 2104 was spent on temporary bridges and
eulvoris; $10481.95 or 23.29, was spent on repair work: §2,500.65 or 24
was spent on equipment and materinls; $537L7% or 1287 was spent o8
Mling bridges snd culverts, and $199.64 or 0.9 was spent on miscellaneous
1tems.

Of the tolsl wmount $2575520 spent for mew bridges and culverts,
$16.175.66 or 6189 was spent for permanent work: $0,576.56 or 37.3%
was spent for temporary work. The amounts above referred to were
ppent on the following construction. -

4% concrels box culverts costing $947185; 208 corrugated pipe "‘
verts costing $6,544.76; 16 headwalls on culverts costing $856.00; § Theam
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spans on conorels nbutmente costing §5.521 00, and 34 wood pila bridgos
costing $4.031.80.

SAC COUNTY.
Roads:

The tolal county road expenditnre wa= $46.154.582, of which 337548526
ar SL.O% was spent for permanent work: $2.50100 or 547 was spent
for repairs; FR0a743 or LA was spent for malntonanco, 327838 or
06% was spent for equipment amd unused materinl; $3.27275 or 7.0
wa4 gpent for miscellaneous work. 3033 miles were bullt to permanent
grade at m cost of $20,429.968, There were no roads bullt to temporary
or to natursl grades. 6.67 miles were surfaced with gravel at u eost
of $5487.87.

The eounty road system was dragged an avernge of 20 times, the aver-
aee cost of drageing being ¥0.795 per mile one round teip. The wverngs
post of repairs and malntenance was §14.04 per mile of county road. The
total average expenditure per mile of county road was $51L80.

The total township road expenditure as shown by reports from ail
of the 14 townships was 4480615,

Bridges:

The total expenditure for bridge and culvert work during 1916 was
§TRS3050, of which $82.33062 or 8179 was spent on permanent bridges
aod eculverts: $3,162.63 or 419 was spent on lemporary bridges anid
calverts; $6,87056 or 0.1 % was spent on repair work, §1,279.07 or 1,64
was spent on equipment and materials; $489.55 or 0670 was spent on
filling bridges and colverts and $2,195.57 or 299 was spent on miscel
Ingeous ftems.

Of the total amount $65804.20 spent for new bridges and culverts,
6273082 or 95.170 was spent for permancot work; $3.160.63 or 4895
was spent for temporary work. The amounts above referred (o were
spent on the following comstruction:

85 concrote box culverts eosting $2009857; 46 circular conerete culs
yerts cosling $2,787.8%; 98 concrete arch culverts costing $6,716.90; 164
corrugated plpe culverts costing §2,540.0%; 42 masonry arch culverts
costing $1.431.12; 2 Lbeam spans on piling abutments costing $225.856;
§ Fbeam spans on concrete abutmients costing §6,050.00; 6 pony truss
spans with concrete abutments and foor costing $26.796.05, and 8 wood
plie bridees costing $389.26

. SCOTT COUNTY.

The total connty roud expenditure was $39.072.29, of which $20.256.76
or BLE%L wun spent for permanent work; $859160 or 22009 was spent
for temporary work: $1,532.28 or 499 was spent for repalrs; $4,100.74
or 10.7% was spent for malutenance; $2837.74 or 7.2% wan spent for
Squipment and unused material; $1,72217 or 449 was spent for miscel-
lanenus work.  Six and onelhalf miles were bullt to permaneni grade
a1 a cost of 10,205 20, Onefifth of & mile was bullt to temporars grade
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Wt oa ocont of B5T 26 Tweo and onehall miles were surisced wiply arave
and iacadam sl 8 oowt of 910423 Six and oneelzhih il e
tuillt in natural gredo at s cont of BRGNS

The county road system wae dragsed an average of 174 tine, the
average cont of deaping twing §9.55 per mile one round Irip. The aver
nEe cost of ropaire and malntenance wis §41.61 per mille of county ropd
The todal average exponditure per mile of couuty road was §287 44

The total townshibp rond sxpenditure as shown by reports fram &l
of the sixteon townalilps wos $37967 %3
Pirbdges:

The toal exponditure for bridee and culvert work during 1916 way
3571830, of which FHLASING or 10L5° was spent un permanent bridge:
and colverts; $G0IEGE or 1T0°C was spent on lemporary  bridees ant
eulverts; $5640.U0 or 16%0 was spent on repalr work, $GATIN w
18475 was spent on eguipment and materials; $8511 or 167, was )
on flling Uridges and culverts, nnd SLYSOAL or G50 was spent on e
cellanenus Itets

OF the total amount $2083058 wpent for new beidges and culverts
F140080 or TLUG was spent for permanent work. 3004664 or 28y
was spemt for emporary work The amounts above referred s woy
spent on the following cousiraction:

37 conerete Boa culverts costing $10.21080, 146 eorrugsdled plpe ol
veris costing $1960.20; #% boller plpe culverts eosting $2.729.34; 5 hesd
walls on culverts costing $I61.01; 1 conerete thru girder bridge costing
FLAIGLY, | Fleam span on voncrete ahutmonts costing $236260 1
pouy truss apan wilh conerete abutments and foor econting §200.60,
misvellanoons Lridges nnd colvevts costing $367.06.

i

SHELRY COUNTY
Hoaads
The total county rosd expenditure was $17.081 25, of which $1,1605%
ar IS4 was spent for permanent work; SLAST30 or 8770 was wpest
for temporary wark, 580090 or 660 was spent for repairs, §3.60651
or TLIG was spetil for malntenance; S28320 or 175 was spant fe
equipment and unused material; $560.10 or 33 was spent for misel
Tanvons work, 3 mile was hullt to permanent grade bt @ cost of a.ﬂl-“&_-
bomille was bullt to temporary grade at o cost of $62550; There o
no surfacing work done. 11 miles were bullt o natural grade st uﬂ-"
of §1,487.50
The county romd system wos drageged sy svernge of 30 times  The
average cost of dragging belug $0.75 per mile one round trip.  The average
coxt of repairs and malmtennnce was §70.05 per mile of counly road.
total average expenditore per mile of county road was S105.80
Tho total township road expenditure as shown by reports from
of the L6 townubips was $37,945.40

KOAD AND BRIDGE EXPENDITUIES o ]

Bkl

The total sxpendilure for bridee and rulvert work during 1916 was
FRRATO TS, of which $2EALITE or 295 was spent on permanent bridigos
apd colverts. $400104% or 15290 was spent on temiporary bridges and
paiverts, SIAANLER or VOGS wus spent oo repalt work. $7,173.956 or
615 was spent on Mling bridees and colverts, $24900 or 1A% was
spent on miscellaneous Mems

(f the tolal amount $S0I6422 spenl for pew bridees and culverts,
$26ASLTE or 2080 was spent for permanent work, $40,010.05 or 60,2
was spent lor towporary work The amoubts above referred to were
spent on the following constroction:

3 comcrete box culverts costing $26.010.45. 7 concrete plpe culverts
costimg $40530, 263 corrugated pipe culverts costing F1L29076; B4
bofler pips culverts costing $5,245.410 1 Lbeam span on piling albatments
rosting S83624, 8 pony Lrues spans o wood pile abutmentsi costing
F15a2a02. 18 wood plle bridges costing $5.1565.20, miscellaneous bridees
and culverts costing 8§67 566

SIOUX COUNTY.
Tt -

The total county road espenditure was $IS316.58, of which §1,78680
or BET was spent for permanent work: $5.32825 or 1660 wan spent
for temporary sork. §1.793.02 or 1869 was spent for repairs: 3,077 89
or 16.8% was spent for malntenance; $1467.71 or 18.0% was spent for
equipment and wnused material, $264.00 or 149 was spent foir miscal
laneous work. There were no roads bullt to permanent grade and oo
sirfacing worl done,  The milles bublt 1o temporary grade were not
elven, bul FLINEUD waus spent for this work  Eighty miles wore bulll
to walural grade ot o cost of §8.395 %5

The county road system was dragged an avernge of 192 times, the
average cost of drageing belng 3955 per mile one round (rip. The syer.
hge cost of repairs and maintenamce was $I985 per mile of coutity rosd.
The totsl avernge eapenditure per mile of county romd was §54 5o,

No report of township work or expenditire were recelved,

ibridges:

The total expenditure for bridee and culvert work durtug 1916 was
F4B16.20, of whivh S5TAHL00 or 7730 was spent on permanent bridges
and culverts; 5000257 or 729 was spent on temporary beid ges and
rulverts, $TS1650 or 10549 was apent on repair work: §2.496.07 or
22 was spent on equipment und materials, $650.19 or D95 was spout
on filing bridges and culverts, and 363950 or 0.9% was wpent o miscel
laneous lems.

OF the total amount $62,05230 spent for new bridges and enlverts,
$5764100 or D147 was apent for permanent work: 540027 or N6%
*an spent for temporary work. The mmounts above referred lo were
"eRt on the following construction .
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145 coperele box culverts costing HO404 86, eorrugabid plpe colve,
costing 387559, 3 concrets slab bridges costing BL552 37, 1 conersta
thru girder costing §1,74158; | pooy Lruss span with concrete abutmenty
and Mooy costing $5.92000; 1 high steel truoss on cotcrele abutmenty
costing $4.950.30; 6 wood pile tridges costing $L530.57.

BETORY COUNTY.
Fondis 2

The total county rond expenditure wos §50840.74 of which 38,0005
oF TLOG wax spent forr permanent work; $LI0880 or T8% was spent
for ropalra; 8569154 or 1069 wus spent for mainteninee: $62200 g
L1% wis spent for equipment and unused material, $5,080.45 or 85y
was spent for miscellaneous work 3770 miles were built 10 permasest
grade at a cost of $31,67842 There were no reads bullt to temperary
oF natural grades. 1075 miles wers surfaced with gravel at » cost of
SN1E6L 9204703 wan spent for tile drainage.

The connly road system was dragged an average of 30 tmes, the aver
e coat of draggiog being $0.35 per mile on round trip. The averase
cost of ropairs and maintenance was §57.29 por mile of county road. The
total average expenditure per mile of county romd was FIS5.10,

No reports for toweship work or eap were recelved
Wridges:

Tue tolal espenditure for bridge and culvert work during 1516 wa
$69.500.1%, of which $54,255.12 or 77.5% was spent on permanent bridges
snd eulverti; $5325.20 or 7.74% was spent on temporary bridges aad
eulverts, $7.77234 or 11.1% was spent on repair work; $SS3T.58 or Lig
was spent on Allng Leldges and oulvorts, and $1,680.97 or 220 was
wpent on mincellaneous tems,

Of the total amount §59.62043 spent for new bridges and culverts
$54.205.12 or 9117 wns spent for permanent work; §532631 or 88%
was spent for temporury work. The amounis above referfed to wese
wpent on the following construction:

&7 roncrete box culverts costing $24,180.00; 70 cireular conerete rul
yeris costing §3,533.20; 342 corrugaled plpe culveris costing §533530
7 Lbeam spans on concrete abutments costing $12.27755, and 3 pony
triuss spans with concrete abutments and floor costing $1230237

TAMA COUNTY.
Wondds :

The fotal county road expendilure was $45,316.15 of which 2750040
or 57.1% was spent for permanent work: $3220117 or 677 was wpent
for temporary work: $6.857.95 or 14.29 was spent for repalrs; $4,8003%
of U.6% whs spent for malntenance; $5,395.00 or 11.1% was spent tor
oquipment and unused materlal; $687.70 or L4% was spent for miscel
laneous work. ‘Thirteen miles were bullt to permanent grade at a cost
of $24,587,07. One mile was built to temporary grade at & cost of §LSTLI.
There was uo eurfacing work done.  Sixty miles were bullt to natursl
grade al A cost of $2E14.03

ROAD AND BRIDGE EXPENINTURES =1

The rounly road system wmas drageed an average of 27 Lioes the aver
. dragwing belng $0.80 per mile one round trip. The average
cont af repalrs and maintenance was $5531 per mile of county road
The total avernge expenditure per mile of county road was §233.40.

The total township roud expenditure as shown by reports from all of
the 21 townships was $32,055.03.

Rrkdges:

e tolal expenditure for bridge and culvert work during 1516 was
FiE4, 08 B0, of which $123,562.41 or 8129 was spent on permanent bridges
and eulveris, FI427566 or K7% was sponl on temporary bridges and
eulverts; B11780.21 or 70% was spent on repair work; $511.1% or
gAY was spent on equipment sod materlals:  §3L04787 or LT was
went on filling bridges and culverts, and $1063.67 or 075 was wpent
on miscellaneous llems.

Of the total amount $145,14107 spent for new bridges and culverts,
P2.86241 or 9007 was spent for permanent work; $14.27866 or 10.05%
wat spent for temporary work. The amounts above referred to were
apent on the following construction:

85 concrete Dox culverts costing $54,1683.51; 365 corrugated pipe cul
verts costing $9.270.66; 34 cast lron pipe culverts costing §3012.18; 2
ramerate slah bridges costing $L.465.80; 1 concrele arch bridge costing
MizEs; 2 concrete deck girder bridges costing §3.06350; 17 I-beam
wpans on concrele sbutments costing §2009959, S pony truss wpans
with toncrete nbutmenis and floor costing $4%356.35; 2 wood pile bridges
cosling $1.85883; miscellansous bridges and culverts costing §131.99.

TAYLOR COUNTY.
Tonds:

The total county road expenditure wan $15,8528%, of which $145L50
ar %549 was spent lor permanent work; $6874.03 or 448 was upent
for temporary work; $2432.11 or 1587% was spent for repaira; $3.979.85
or 2599 was apent for maintenance; $5685.14 or 387 was apent for equip
wont and unused material. Onpe-third mile was bullt to permansnt jrrade
ai & cost of §LASLTU. There wers no roads built to temporary irade
wnd no surfacing work done. Forty-seven and threefourths miles were
built to natural grade at a cost of $6.574.03.

The counly rosd system was dragged an average of 369 times, the
average cost of dragging betog $0.60 per mile one round irip. The aver-
age cost of repairs and maintenance wos §37.28 per mile of county road.
The total average expenditure per mile of county road was §89.20,

The total townshlp road expenditute as shown by reports fromn all
of the seventeen townships was $32,171.04.

Thrtdges :

The toial expenditure for bridge and culvert work during 1916 was
FAO2550 of which $23,459.39 or 21,69 wan spent on permanent bridges
and calverts; $15,043.20 or 20.7% wan spent on temporary bridges and
cilverts, §12,0254% or 17.1% waa spent on repair work; $9,65816 or
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LROC wus spent on equipment snd materisle: §10.T0083 or 1055 nae
spent on flllug bridges and culverts. and 232008 or L1%G was epegy
o mpcellaneces ems

Of ihe lotal amount BAST22560 spent for mew bridgos and culvery
S22, AR8.00 or 8O0 wan apent for permanent work, SI5,300.90 o Mgy
was apent for Lemporary work.  The amounts above referrod te Ters
spent om the following vonstruction

22 vuticrete box rolverts conting S1LAG096. &5 concrete pipe rulverm
costing #2874.550  32% corrugated plpe culverts eosting BATEMAZ; 3
toller plpe culverts costing §2.239 40, 27 cast fron plie culverts rosting

SEATAA 1M hemdwalls on culverts costing $4989.590, | Lbeam span
on conerele abutinents costing S1LO800E, 10 wood plle bridges st ing
LT

UNION COUNTY
Hoads:

The lolal county road expenditure was $10,15485, of which $36.70 w
UET was spent for permanent work, §68I0.75 or G200 was spent for
temporary work, $605850 ur G807 was spent for repairs. 3220537 e
LT was apent for swaintenamie. $22390 or L0 was spent for equip
wienl and unused material, SUSLAE or D65 was spent for miscellaneous
work. Thore was no permanent grading and no surfacing work done. The
miles hullt to nstursl grade wore nol reported, but §630.75 was spent on
this work

The county road system was dragged an average of 205 thmes, the
average eost of drageing being $0.60 per mile one round trip. The average
enst of repalrs and maintenan e was $50.05 per mile of county road. The
total average sxpenditure por mile of county road was §&6.80,

No reports of township work or expenditures were rocolved,

Iridges:

The total expenditure for bridge and culvert work during 1916 was
$A03TITL, of which $2LI2583 or &7 %% was spent on pormanent brides
and culverts. $AOULTL or 149 was spent on tempornry bridges and
calverin; J45712% ar 1210 was spent on repair work; 3235791 ar
BN was spont on equipment and materials; $2.955 22 or 747 was spmt
on Giling bridges wod culverts, and $52267 or 2000 was spent on misesl
laneous Iters

Of the tolal amount §20.083640 spent for new bridges and culverts
2332503 or TOAG wke spent for permanent work; $6.004.71 or 2050 =as
spent for teniporary work. The amounts above reférred (o were spenl ol
the following renstraction.

12 concrete box culverts costing $1%.036 95 1 clreular concrete calvert
costing $10101; 8 concrete pipe culverts costing $1.240.83; 145 corrugated
pipe calverts costing $3.254.31; 18 healdwalls on culverts costing §2,2474%;
2 retalning wills costing $261.72, and 7 wood pile bridges costing $2,750.00.

ROAD AND BRIDGE EXPENDITHIEES

VAR IHREN COUNTY

Finnaaeds

Thie tolal county road expenditire was S2LT00 14, of which $4.860 61
or 224 was spent for temporary work, $3560L00 or 200 was speni
tor repairs.  BLIGLS of 132 was spent for oalntenane, §5,%04.11 or

g2gy was spen! for equipment and anosed material. $112054 or 514
sas spent for miscellaneous work  There was o permanent erading
and mo surfacing work doae 85 milles were bullt to netural grade wt
a vost of $4.865.61

The average cost of repales and waintenance wus $605 6% per mible of
county road  The total avernge esponditure per mile of dounty  romd
was §16330

The total township road expenditure as shown by reports from all of the
14 wownships was 2485107

Bridges:

The fotal expenditure for bridge and caolvert work during 1918 was
F0.265.06, of which S20LGISS or INA was spent op pormunent bridges
and eniverts: $2LAMGEG0 or 20070 wae spent on temporary breidees and
calverts: S14.367T W or 201 was spent on repalr work. $13.205.30 up
1A% was spent oo enuipment and matesials; FIAME]L or 2790 was
speat on filing bridees and culverts aond $H7692 or 0.7 wes spent
oo miseellaneoas items.

Of the total amount $LAITAY spent for new bridges and culverts,
AINUZ0EG or ARDG was spent for permanent work: $2LABGE0 or K1 T
was spent for temporary work, The amounts above referred to wern
gpent on the following constraetion

3T concrete hox enlverts costing $15,1503%; 540 corraxnted pipe cul
verts costing $12,040.57; 2 mmsonry arch culverts costing $663.60: 48
boiler plpe culverts costing $L58872 3 concrete abulicents costing
FLESENL, | masoury abutmient vosting $150.70; 7 Lbeam spans on plling
abutments costing 11,914.21; § pony truss spans on wood piling abutmonis
resting SLIA800; 14 wood pile bridees costing $2.26155, and miscellansous
bridges wnd culverts costing $708 20,

WAFELLD COUNTY
Hoads:

The total cousty rasd expenditiure was $27.350560, of which §11,795.00
Or K10 was spent for perminnent work: SLE1EYT or 1254 was spent
far temporary work; $3.0847% 0r 1117 was spent for repalrs:  $4,54288
o 1865 was  spent  for  maintenanen:  §LIT6NT  or 6h%  was
fpent  fur I and 1 materfal, 251436 or 103%
s spent for mbscelluncous work, 45 miles wers bollt 1o permanent
Erade b mocont of BOTEOL 35 miles were ballt to tomparary grade st s
oL of ¥87007 There was no aurfuclug work done. 27 miles were
Vit to natural grade ut o cost of $291652

The coutty rosd system was dragsed an average of 3 (inkes. Ihe
ierige oot of draging belng $0.50 por mile one round trip. The uver-
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age cost of repaire snd malntenance was §$62.21 per mile of COUBLY rogd.
The total average sipenditure per mile of county road was §$224.40

The total towsnship road expenditure as shown by reports from
of the 14 townships was $32,4827)
Tridges:

The total expenditure for bridge and culvert work during 181% '™
BKRO280, of which $43176.35 or G0.8% was spent on permanent bridge
and culverts: 1646505 or 1529 was spent on temporary bridges and
cnlvorts; $17.656.69 or 205% wus spont on repalr work; $2.580.10 or
A% wan apent on equipment and materials; $4,552.88 or 644 was Apent
on Mlling bridges und culverts, and §$1.265.90 or LE%. was wpent on mis
cellunoous (toms,

Of the total amount $EEAI643 wpent for new bridges and culyverts,
$40176.258 or 716 was spent for permanent work; $15,469.05 or Ay
was spent for temporary work. The amounts above reférred lo wers
spent on the following constructlon:

1% conerete box culverts costing §14,612.65; 12 concrote plpe culverts
costing §3,18157; 751 corrugaled pipe culverts costing $14575.70; §
boller pipe culvert costing 352689; 3 cast iron plpe culverts costing
$1859.10; 5 masonry box culverts costipg §36241; 3 Dbeam spans on
concrele abutments costing $T.358.48; 1 steel girder on concrete abat
ments costing $7.042.47. 2 pony truss spans with concrete sbaiments
and floor costing §7890.08; § wood pile bridees costing §E52.15, and mis
cellancous bridges and culverts costing $657.66.

WARREN COUNTY,
Teonils:

The total county road expenditare was $19,060.84, of which $5749
oF 0.3% waw spent for permanent work; $86854.20 or 56.9% was spent
for repales; $5,266.07 or 27.6% wax spent for maintensnce; $5.468.72 or
2E7% waa spent for equipment and unused materinl; $LAZ4E% or TE%
was spent for miscellaneous work. There was no permanent or temporary
grading and no surfacing work done.

The county road system was dragged an average of 22 times, the sver
age cost of dragging being $0.70 per mile one round trip. The sverage
cost of repairs and malutenance was $71.24 per mile of county resd
The total average expenditure per mile of county road was $112.30

The total hip road dit as shown by reports from all
of the 1T townalilps was $33.367.46
Bridges:

The total expenditire for bridge and eulvert work during 1916 was
$HL28087, of which $54,162.99 or 5749 was spent on permanent bridges
and oulverts; ¥15,16237 or 16.4% wax spent on temporary bridees
and culvorts; §7,11874 or 7.5t was spent on ropale work; 3335807
or 56% was spent on equipment and materfals; $14,475.21 or 154%
was spent on flling bridges and culverts, and $100.65 or 0.17% was speat
on miscollanocous items.

ROAD AND BRIDGE EXPENDITURES b

Of the total mmount FE5IIL16 spent for pew bridges and rulverts,
SSLIGLTY or TRAT was sjwnl for permanent work, $15,16237 or 2184
sas spent for temporary work. The amounts above referred to were
spest on the following construction

i concrete box culverts costing $23.24L.40: 70 circalar concrete cul-
wrts costing S8.016.04. 210 corrugated pipe culverta costing $4.53253;
{ cast lron pipe culvert costing $7230; 1 I-beam span on piling abul-
ments conting §738.94. 5 Lbeam apans on concrete abutments costing
EEASLAE; 2 pouy truss spans with concrete abutments and floor cosfing
g1 2a8l; 1 high steel truss on concrete abulments costing §7,000.00, and
o wood plle bridges costing $9.724.66; miscellancous $55.70.

WABHINGTON COUNTY.
Toounds ¢ 8

The total county road expenditure was $32,421.08, of which $783.08 or
24 was spenl for permanent work; $20.205.20 or 620 was spent for
femporary work, $383678 or 1099 was apent for repairs; $6,553.36
of 2L1°% was spent for maintenance; $535.66 or 174 was spent for equip-
ment and uoused material; $112.%0 or 0.3% was spent for miscellaneous
work, There was no permanent grading and po surfscing work done.
fevanty4wo and onefourth miles were bullt to natural grade at a cost
of §I301056.

The county road system was dragged an average of 23 times, the
average cost of dragging being §0.50 per mile one roand trip. The aver-
age cost of repairs and maintenance was §60.39 per mile of county road.
The total average expenditure per mile of county road was $183.20,

The total township road expenditure as shown by reports from ull of
the Mfteen townslilps was $40,9606,27,

Hrldges:

The total expenditure for bridge and colvert work during 1016 was
PS821.08, of which $26,783.86 or 48.8% was spent on permanent bridges
and eulverts; F16483.92 or 2049 was spent on temporary bridges and
culverts; 31L245.79% or 1919 was spent on repair work, $4,184.53 or
T1% was spent oo equipment and materials; §1.513.14 or L1% was spent
ue flling bridges and colverts, and $309.44 or 0.5 was spent on miscel-
laseour Items.

Of the total amount 41,287.8% spent for mow bridges and culverts,
1790.9€ or 6255 was spent for permanent work: $15,492.92 or IT5%
*3 wpent for tamiporary work. The amounts above referred lo were
“pent oo the following construction:

i1 concrete box culverts costing $16,491.25; § clreular concrete euls
Torts costing $1,700.00; 416 corrugnted plpe culverts costing $9.521.00; 61
boller plpe culverts costing §3,089.30; 4 headwalls on culverts costing
37 2 . | l!.on..ﬂi. 1 retaining wall costing
JRUR04; 3 Ibeam spans on concrete nbutments costing $4,741.91; & wund
plle Bridges conting $2,582.60; miscell bridges and cul
LINLEIE
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WAVYNE COUNTY,
ananis:

The total eounty road expendilure was $15.85008 of which 3580 00 wr
H2ts was spent [or permunnent work. 3233219 or 1459 Was spent foz
temporary work, BA40LI% or 342G war spent for repalrs. $4.665 6% o
Y owas spent [or majntensnce | §1LYELR4 or 12 B was spunt fop el
ment And unosed n il HTUT or 309 was spent for miscelluneons
work. No reads wore toilt to permanent grade.  One mile was bl gy
temporary grade al & cost of $950.00. There was no surfacing work dons
Thirtytwo and (hree fourths miles were built Lo natues! grade at & eos
or $2,93818

The county road syrtem was drogged an average of [wenly seven times,
the average cost of drugging belng $L00 per wile one round telp, The
avernge cosl ol repalts add maintensnce was $80.54 per mile of eounty
road,  The total average expenditure per mile of county rosd wis §05. 10

The twotal township road expenditure ns shown by reports from all of
Lhe sixteen townships was $26,175 84,

Pridges:

The total expenditure for bridge and colvert work during 1918 was
66,0070 of whivh ELTRI611 or 262 was spent on permanent bridges
and culverta. F24T7315 or 37.06% was spent on temporary bridses wed
culverts, §6,686.028 or 1000: wan spent on repalr work, $2,041.9¢ ar 315
was spent on equipment and materinls, $12804.27 or 1929 was spent on
fitling bridges and culverts and $2,612.89 or 299 was spent on misceflan-
cous tems.

Of the total amonnt $12,058.26 spent for new bridges and culverts
17,1611 or 41105 was spent for permanent work, $24.775.10 or 5899 was
apent for temporary work, The amonnts above referred Lo wers spent on
the following constraotion:

17 conereto box culveris costing $11.992.11; 322 corrugated pipe eulvers
costing BUGUL82; 4 boller pipo culveris costing $166.20; %€ cast iron pipe
culverts costing $9,171.50, 3 Lbeam spans on concrete abutments costing
$35.124.00: 18 wood pile bridges costing $5,743.13.

WENSTER COUNTY.
Houds:

The total county road expenditure was $36.868.35 of which $16.51445
or 4584 was spent for permanent work; §7.806.80 or 21.2% was spent for
tomporary work, $35360.28 or 8.1°0 was spent for repairs; $6,044.8¢ of
1647 wua spant for maintenance. $S52.80 or 249 was spent for equip
went and unused matortal; $1L850.80 or 519 was spent for miscellaneous
work. Ten and onefourth miles were built to permanent grade at o cost
0f $7.92858. Two miles wore surfaced with gravel at a cost of $182408

One hundred Ofty-four miles were buflt to natural grade at u cout “_

$7. 808,00, $700LTH was wpent for drainage.

The county rond systom was drageed an average of 228 times, the aver
age cost of dragging belng $1.00 per mile one round trip. The average

ROAD AND HIDGE EXPEXDITURES LHid

ot af ropales uni

paliletiance was 851 05 per wile of counly rosd. The
Jotal Averngs eagemdiiurs por wiile of eounty road wis A

The total Lownship rodd exponditure as shiown n reporte fram wll of
e twWenly roar townshils wgs FRL55007

Rridges:

Tre total expenditurs for bridge and culvert work during 1916 was

$ITATARS ol wideh BIGGNL0Z or 1007 whs gpent on periianent bridges
sm entverts  SILPIETR or A was spent on tewpoarary Uelilges
cnlyerts, 3802107 or 16,045 wis sfiont on repair work, 2880 ar 000 was
apent ol equipment and materinls, §1, B oor L7 was spent on Miling
pridges and culverts, and SIEOSN e LOG was spent on lseellanious
Mpme

Of the toral wmount $28,52180 spent for new bridges and oulverts,
$16585.00 or BAZ0 was spent for permanent work, $12.026.95 or 4384
was gpent for tomporary work  The amonnts above referred Lo were spont
on e following constraction

15 concrete box eulverts ensting $3.85372; 18 cirenlar conorete culverts
costing $LI00000: 606 corrugated plpe culverts costing 884797, 1 cast
\rom plpe rulvert costing §36,00; anirete slab hridges costing $1,565.85;
one conerete thro girder bridee rosting $LAGT.05, 5 heam spang on piling
abitments costing $2 84205 4 Fbeam spats on concerete abutments costing
BLSSL10; | pony truss span with eoncrete ubutments and floor costing
$2O6T.00; 2 wood plle bridges costing $3226810; miscellancous hridges and
enlyprts vosting 37761

WINNERAGD COUNTY.
Thoads:

The total county road expenditure was $25,230.10, of which
$LIGS 41 or 16.4% wak spent for permanent work: S6ELLGE or 96.10
wus spent for temporary worl, S$2835.82 or 1145 was spent lor re-
paire; $2.400 or 8,49 was spent for maintenance; $3,879.41 opr 12,07
was spent for equipment and unused muterinl; $6,001.81 or 2387 was
spent for miscollancous work.  Five-tenths mile was bullt to perma-
oent grade ol obst of $AS8 62, There wers no roads bulll to tem-
porary grade and no surfaciog work done  Thirty-nine miles worns
built to aatural grade ol a cost of $4.092.00; £1,479.5% was spent for
Ule drainage

The county rond system was dragged an average of 256 tmes, the
average dost of drageing belng $0.75 per mile one round trip.  The
bvernge cont of repalrs anid maintenance was $40.64 per milo of county
road.  The total nverage expenditure per mile of county road Wwas
19600

The total townsbip road expenditure as indieated by reports from
11 of the 12 townships was $36,689,00,

The tota) expeniditure for brides and culvert work durlug 1916 was
BRTRINES, of which $7.210.856 or 25,89 was spenl on  porminent
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bridges and culverts; $7.910.08 or IS4 was apent on  lem
bridges and culverts: $2,112.26 or 755 was spent on repalr work;
ERT1.TK or 115 was gpent on equipment and materials, 15504 42 o
652 was wpent on Alling bridees and culverts

OF the (olal amount $15.150 42 spent for new bridges and culverts,
F7.200.80 or 47 7% was spent for permanent work; §7.916.55 or s23%
was spont for temporary work. The amounts above referred to Wery
wpent i the fullowing construetion:

70 conerete box culverts costing §4,830.85; 1 circular conersts el
vort eosltng $55.00; 371 corrugated pipe culverts costing 656183
oonerets deek gleder bridge costing $660.00; 2 I-beam spans on cone
crete albutments costing $£1,832. 4 wood plle bridges conting $813.05
and miseellnnoous bridges and culverts costing $244.40,

WINNESHIEK COUNTY,
Toneds :

The tols] ecounty road expenditure was  $35.214.30, of which
$20.063 6L or GE3T wad spent for temporary work; $8,645.30 o
23.2% was spent for repalrn; $4.905.50 or 13.2% waw spenl for main-
tenance; §1.950.39 or 5.3 was spent for equipment and unused ma
terinl; $1,119.41 or 3.0"% was spent for miscollancous work. There
was no permanent grading and no surfacing work done. Ninety-sly
miles were bullt to natural grade at a cost of $19,611.85,

The counly road system wos dragged an avernge of 24 times, the

nEe cost of d belng §0.50 per mile one roand trip. The
average cost of repairs and maintenance wan §66.98 per mile of county
road.  The total average expenditure per mile of county road was
§1%4.20,

No roports of township work or exponditures were rocelved.
Hrldgos:

The total expenditure tor bridge und eulvert work during 1916 was
600000, of which $45180.28 or BE% was Apent on  permanest
bridges and culverts; $7.900.64 or 929 was spent on temporary
bridges and culverts, $14.589.0% or 22,0 was spent on repalr work;
FA55987 or 5.3% was spent on equipment and materials; $2.299.43
or 2.7% was spent on flling bridees and culverts and $4.170.76 or
L5% wan spent on miscellaneous Itema.

OF the total amount $56.089.50 spent for new bridges and culverts,
FAR 180 26 or B6.9% was spent for permanent work: $7.900.54 or
14.1%% was spent for temporary work, The amounts above referred to
wore spent on the following construction:

79 vonerete box culverts costing $15,760.62: 26 circular concrete
culverts costing $3,187.32; 289 corrugated plpe culverts costing §4.-
BO1.08; 20 masanry box culverts costing $3,981.64; 13 conerete abut-
ments conting §7,200.45; 1 retalning wall costing $614.28; 2 masonry
ahutments costing $2,971.35; 2 I-boam spana on piling shutments costs
Ing §1,01731; 8 I-beam spans on conerete abutments costing $11-

ROAD AND BRIIMIE EXPENDITUNES s 1]

151.90; 1 wood plle bridge costing 3104.72 and miscellanooas bridges
xpd culverts costing §1,886.421

WOODBURY COUNTY

Homds

The tolsl county road sxpenditures were FAR 25048 of which §13.-
M2 or 35170 was spent Tor pormanent work, FEASTT1 ee 21700
was apent for temporary work: §7.277.00 or 1015 was spent for re
palrs; $6.168.16 ar 16.17%% was spent for mainlenance; $2.058.46 or
5.4% was spent for equipment and unused materinl; $2.561 856 or 7.27%,
was spent for miscellanoons work, Ouoe and oue-half miles wers buily
1o & permanent grade at n cost of $4L,10L06 Four and one-fourth miles
wore bullt to temporary grade ot a cost of 3926282 There was no
surfacing work done.  The mileage of rands bullt 1o natoral grade was
pot reported but $6.597.71 was spent on this work

The vounly road system wan dragged an average of Afty-seven times,
thie average cost of drageing belug §0AS per mile one round trip. The
gverage cost of repalrs and malntenance was §63 08 por mile of counly
road. The total sverape expendiiure per mile of county road was
$178.60

No reports of township work or exponditures were received,

Bridges:

The total expenditure for bridge and culvert work during 1916 was
$75.046.76 of which $34,223.12 or 4.0 was spent on permanent
bridges and culverts; $4.44047 or 67% was wspenl on temporary
bridges and culverts; $33.706.64 or 43.6% was apent on repalr work,
§1,139.40 or 1 6% was spent on equipment and materinls; $2.956. 48 or
S.8% wan spent on Alling bridges and culverts and §1,190.80 or 1.0%
was apent on miscellaneous Hemn,

Of the tota]l amount $38.661.60 spent for new bridges and culverts
$34.223.12 or S88.5% was spent for permanent work, $4.44047 or
11.5% was spont for temporary work., The amounts above referrsd o
were spent on the following construction:

A2 concrete box culverts $22,030.14; 06 concrete pipe enlverts cost-
Ing §2,425.4%. 1 corrugated pipe culvert costing $69.60; 78 headwalls
oo calverts costing §5.889 27; 1 conercte slab bridge costing $1,100.00;
2 Lbeam spans on piling abutments eosting $500.28; 1 I-beam span on
conerete ahutments costing $100.00; 2 pony truss spans with concrets
abutments and foor costing §1,883.71; 8 wood plle bridges costing
$1.180.95; miscollaneous bridies and culverts costing §204.13.

WORTH COUNTY,
Tomds:

The total eounty road exponditure was $21,177.70 of which §6,-
A00.52 or 26,05 was spent for permanent work; $1,502.006 or 16,8%
wias spent for temporary wark: $8.800.06 or 22.1% was spent for re-
palrs; $1,088.62 or 5.2% wan spent for malntenance: 34,004,080 or
I50% waus spent for equipment and unased material; $350.00 or 1.7%
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was apent for miscellaneous sork.  There were no roads byily 0 per-
manenl or emporary grades and oo surfacing work reported

The county romd system was drageed an average of fonrieen Uity
the average coxt of dragging being 30.76 per mile one roung trip. The
uverage cost of jepairs and malntenance was §6% 94 por mile of eounty
ol The total average exponiditure por mile of counly road way
$184. 10

The total vounty rvad expenditure as shown by reports from Fleven
of thirteen townslilps wus §22 L

Wiridgrs:

The total expendiiure for bridege and culvert work for 1916 was HITH
ABRI0 of which $15.0756 20 or T8.4% was spent on pormanent bridges
and culverts, §2,266 85 or 11.5°% was spent on temporary bridzes ang
culverts. $1.880.20 ar 7% was spent on repair work and $£43.10 g
0275 was speent on miscellansous itema

OF the total amount $17.432 05 spent for new bridges and culvery
11617520 or §7.0% was spent lor permanent work, $2,256.%55 g
13,00, was spent for temporary work. The amounts aliove referred in
woere spant on the following construction!

101 conerete box culverts costing $16.144. 456, 168 corragated ppe

culverts costing $2.256.85; | headwall on eulvert costing $20.75.

WHIGHT COUNTY.
Hols

The total county road expenditure was §63,535.68, of which $25.
RERA0 or 48 2% was spent for permanent work; $6,077.02 or 11.4%
was spont for tempornry work; $1100%.00 or 21.6% was spent for re
piles; $ILEA0. 25 o 610 was spent for mulntenancs; §1,928 42 or 3.6%
wits wpont for equipment and unused muterial; $4.918 26 or 8.2% wa
spont for miscollanoous work, Seven miles were bollt to permasent
grade at n cost of $RAL)00 Thirtyfour miles were surfaced wiih
wrvel wl s eost of SIS0AL 18 Hixty miles wore Luilt to nataral grede
AL o cost of $6,077.02; $4,21% 81 was spent for tile drafnags.

The county road system wan dragged an average of 24.7 times, Lbe
average cosl of dragging being $0.75 per mile one round trip, The
Wyerage cost of repairs and malntenance was $53.17 per mile of county
romd. The total average expenditure per mile of county road was
$307 .60

The total ip road axpendi as shown by reports trom all of
the eighteen townships was $49 828 85,

Fhridiges:

The total expenditure for bridge and culvert work during 191§ was
$62,549.20, of which $44.277.81 or 70.8% was spent on permanant
bridges and culveris; $7.206.49 or 11.7% was spent on temporary
bridges and culverts; $6.665 K0 or 1067 was spent on repalr works
SLLGLG or LN. wak spent on equipment and materidls; S2I65.36

ROAD AND RRIDGE EXPENINTURES 241
or 355 was spent on Nlling beidges and culverts, and $1L008%.15 ur
L& was apent on miscellancous tems

Of the totsl amount $50.870.30 spent for new bridges and calyerts
HAZTTEL or BEPT was spenl for permanent work, $7.296 4% or
141% was spent for temporary work.  The amounts above referred to
were spent on the following construction

5% conerete box culverts costing $17.631 74; 1 concrete arch culvert
costing $640 00, 298 corrugated plpe culverts costing $7.100 81: 1 con-
vrete abutiient costing BL8T6.00, | deck girder bridge costing §2..
ARS8 T Lbeam spans on concrete abutments costing $9,018.07; 1
pony truss spans with concrete abutments and foor costing $3,775 00
1 bigh steel truss on conerete abutinents costing $5.422.50; 1 deck truss
bn enncrete abutments costiog $4,422.50. miscellancous hridges and
catvorts costing $195.58,

1L




SUMMARY TABLE NO. 1.
Amount Spent for Bridge und Road Work.—All County Funds.—Annuasl Reports of County Engineers.
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SUUMMARY TABLE NO. 1—PART |.

L1

Classification of Bridge and Culvert Construction for Which Warrants Were lssued in 1916 —County Expenditures,—
Annual Reports of County Enginesrs,
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SUMMARY TABLE NO. 3—PART 1 —Continued.
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SUMMARY TABLE NO, &—PART 11,

Classification of Bridge and Culvert Construction for Which Warrants Were lasued in 1816 —County Expenditures. —
Annual Reports of County Englneers.
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Classification of Bridge and Culvert Construction for Which Warrants Were Issued in 1916.—County Expenditures.—
Annual Reports of County Engineers.
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SUMMARY TABLE NO, 7.—Continued.
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SUMMARY TABLE NO. 12,
Classification of Road Construction.—Township Expenditures.—Annual Reports of County Engincers.
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SUMMARY TABLE NO. 1.

Cost of Englneering—Annual Reports of County Engineers.
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SUMMARY TABLE NO. 21.

Financial Statement—Annual Reports of County Engineers.

Township Road, Drag and Dralnage Funds
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Ts iz Escellency, G, W, Cravks, Governor of lowa:

Sir: In complianee with the law, 1 have the honor to submit
kerewith the Twenty-ninth Amnual Report of the Dairy and Food
Commissioner.
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REPORT OF COMMISSIONER.

[ ghall deal as briefly as possible with part of the subjects taken
up for, while this is primarily a report of the dairy work of the
department, we think it well to take up a few other matters of
general interest.

We are responsible for the enforcement of the following laws:

Dairy Law.

Pure Food Law.

Agricultural Seed Law.

Coneentrated Feeding Stuffs Law

Condimental Stock Food Law,

Paint and Linseed 00 Law,

Turpentine Law,

Weight and Measure Law,

Sanitary Law,

Cold Storage Law.

Commercial Fertilizer Law,

Caleium Carbide Law,

The sanitary law enacted by the 34th General Assembly might
be termed part of our dairy law, as the regulations provided for
in this aet have helped materially to better the quality of our
dairy products.  Our Iast report showed that on aceount of the
betterment in quality of our butter, several hundred thousand
dollars more had been paid over to the producers lnst year, and
we are showing a still furthor improvement this year. We have
been doing more work among the producers and on the dairy
farms than ever before and shall continue to give a good deal of
sitention to this line of work, as we believe it most important,

We are plensed to note the interest manifested in duirying in
suthern Towa. By reference 10 a mup shown on another page of
this report yon will notice that, out of the 473 ereameries in the
slate less than one hundred sre Ioeated in the sonthern third,
There is no reason why they should not be as numerous in that
wetior a8 in the northern part. In many ways southern Towa
has advantages over the northern ssetion of the state. The winters
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are several weeks shorter affording pasture earlier in the spring
and later in the fall.  Clover does as well and alfalfa is more casily
grown, a8 the soil appears 0 be better adapted to this plang
Land values range from %15 10 $50 per sere less than in the
porthern seetion.  We lnve maintainad that, in a measure, this is
due to the faet that the dairy eow has bwen slow in coming inte
ber own and the fertility has gone from the soil 1o a greater
extent than it would have, had there been more cows and less
grain farming. The rough, hilly sections of southern lowa qre
better suited 1o dairying than to any other purpose,

Tt is said that the man who makes two blades of grass grow
where but one grew before is o benefactor.  Following out this
line of reasoming, we believe that the wan, who by the use of the
pure bred dairy sire inereases the production of the herd from
30 to 50 per eent, bivomes as mueh of a benefactor as the pro-
ducer of an inereased erop of grain or grass.

To begin with, the sucecss or failure in dairy work depends
entirely on the old cow. She is the kevstone to the entire super.
structure. We know from statistics that the aversge cow that
is milked upon the average farm of our eountry is not vielding
a profit to the farmer. That is, if she were charged with her
foed and labor and eredited with ber produoct she would show
little, if any profit.  Detter cows and more intelligent feeding
wonld ehange all this, The dairy work over a great share of our
stute is eonsidered too mueh ws a side line and does not receive
the attention that it should for its proper development. It is our
observation that seetions of this state that have given the dairy
business the attention it deserves have been rewarded in that the
people have better homes, more home comforts, better barns, and
other farm improvements, larger bank secounts, and general ine
dications of prosperity are evident,

We know from statisties already at hand that during the last
ten years there has been a better showing made in the number of
dairy cows as compared with the total number of eattle npom the
farms thronghout the country and we belicve this eondition bas
been brought about and is s direct evidenee of the work done and
the enthusiasm developed by this department assisted by the Towa
State College at Ames and the State Dairy Association.

A eareful study of results covering a period of ten years woald
indieate that lowa has a great future ss a dairy state, Figures
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shigined from twentyone ervameries in Fayette county indicate
that the sveraze buttorfar produetion per cow has béen inervased
41 poutds within ten years, while 25 PBremer county ereameries
report fizures showing an inervase of 3 pounds per cow for the
same period.

When we consider that these averages cover an entire sounty
and keep i mind that a great muny farmers have made little o'l'
oo effort at improvement, these ligures indicate a wonderful de-
velopment 1 certain eommunities,  As an example of what is a
possibility for Towa, let us consider the output of butter in Bremer
eounty, which amounts to 3393278 pounds annually, making an
werage of T80 pounds per square mile. If the entire state
of Towa produced butter at this rate, our annual yield would be
20710650 pounds, werth #8126 21319500 or more than four
fimes our present ontpuot.

By the application of methods now in use by the best dairy-
men it would be ensy to add fifty pounds to the average pro-
doetion of vach eow in Bremer county, snd on that basis the state
of Jowa would produee caeli year 532,601,636 pounds of butter
worth at 30 cents a pound 156878049080, This situation is
worthy of the attention of every farmer in lowa, as it affords a
means of producing wenlth from land at such high values that
other branches of sgriculture cannot be earvied on with profit,
uod this without reducing the fertility of the soil to any noticcable
degrrve,

[t s heen demonstrated that sueeess ean be attained with grade
eows using a pure hred dairy sive and grading up the herd, using
the native eattle as a foundation. The seale and Baheock tester
are of untold benefit to the farmer as a means of finding the good
and poor producers and when onee u poor producer is discov-
ered, she should be sent to the bloek so that she may not repro-
duee ber kind to be fed at a loss.

Sa mueh inquiry for grade cows of the dairy breeds bas come
1o the department from the West and Southwest that we have of-
fdvl our serviees as a sort of information burean and now have
8 list of grades that are for sale in different parts of the state.
Oue party has recently taken to New Mexico 75 or 100 head and
::l :ﬂn return for more, as one county alone expeets to put in

300 huad in the next six months. This affords a new soures
of revenue to our farmer, hreeder and dairyman as it provides
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a ready market for lis surplus grades of the different dairy breeds
at prices ranging from §75 to $125 per bead for his cows, depend.
ing on their candition, breeding and quality.

We frequently find people who claim that the dairy busines
is going to be overdone, but there are several roasons why this
may not happen, Iu the first place, there is just enough drodgesy
about it. %0 that many will pot take it up on that nceount. We
know that milk awd dairy produets are relatively cheaper than
any other human food. (See anther page in this report for *“The
Comparative Value of Milk as n Food.””) The average citizen s
not aware of this faet, and this department has been trying s
far as possible to di inate this knowledge. If the dairymen
of this country had used one half of the mouney advertising their
products that has been spent by the people putting coreal
products on the market, the sale of dairy produets would be in-
creased 25 per cont,  Duirying will never be overdone on the
American farm,

Throuih the high elass dairy eow, we have the best means of
marketing the erops raised on high prieed lands and at the sme
time, conserving the fertility of the soil, which is from pow on
going to be a most important factor especially in the older s
tions of onr country, The following we elip from an address by
Prof, €. Larsen, Brookings, S. ., before the 37th Annual Con-
vention of the Towa State Dairy Association :

The dalry cow ax & worker s In a class by herself, She works day and
night and year after yoar provided sha Is given the opportunity, Few of w
#iop to snalyzs the work of ihe dalry cow, Whes such Is done her lmporiance
an the farm is perbaps more fully appreciated.

The average feld crops such as hay, straw and grain. are bulky, bewy
and expensive to market. Especially is this troe for us who live In the eantral
west and northwestern stites a tong distance from central markets. and for (hose
whose farms are Incoted o long o trom raliroad (! Many farmers
are loeated from wix 1o Ofteen miles from a shipplng point.  Soch farmen
ean not load and wnload and make mueh more Than ome (rip each day T
hanl w lond of hay to town will then cost the value of a day's wages of team
and man. To haul one losd of graln will cost about an equal sum.

When this grain fs unloaded ot fhe slevator b will cost about le per bushel
or about $1 per wagon load to get it into the rallrond can

When It 15 loaded, then there is the expense of transportation to the eetrsl
market. which for (his ferritory s usually Chicago, From Sloux Ciy, fows

i Chicago it costs |fe per 100 pounds to market corn, The transporatios
charge on hay frem Flous Clty, Town, to Chicago is e per |

E

During the winter months & dalry cow will eat about (hree tons of hay aed
one ton of grain. To get thin fesd for one cow from the farm to
market will then cost:

Maullng froim (arm G shipping point three loads of hay @ .

Hauling from farm to shipping point ooe load of graim. ...

DAIRY AND POOD DEPARTMENT : ]

Trapsportalion or (re fght on three tone of hay from shippisg potng te

Chicage @ 2% per hundredweigng . we 12,89
. rrathin: or frelght om oné ton of grain & §Te et hundred.
wright 2.4

Toml oot of marketing feed for one cow per year 4 e

Thin cont has been eqlonlnted on (e hasis of carload rte, and doss Hel wone
pider elevitor oharge, nor commission for handling and seiling sl central mar
ot plaee

e work of the duiry cow I to reduce thie markeling wApenen. A falrly
pood datry cow should be abils 16 change this feed Into 100 pounds OF tutter
Toe cmt of shipping 200 pignds of butter from Blous Clty, Dowa, 1o Chiragn
e BB Adding B for hauling 1 from farm (s shipping peoint. (e cost of
marketing the 300 pounde af butter would theretore be abaut 1135, The amt
of marketing the feed neesmuary 0 pmdare this bulter an shaws above ju §21 10
The dalry cow thos reduces the cont of marketing feld erops fromm $21.40 o
§1.35 or fta aboul ane-ninth as much -

In these days when there b w0 mnch discusslon and even eritlctem of the
high frelght rates, farmers should permit the dairy cow o help solve this probe
lem of high ranepariadbon

WORK OF THE LARORATORY,

Chemical analyses made In the laboratory of the department from
November 1, 1514, to November 1, 1915 -

Cream and milk. ..

236
4“
Bacterlologlenl analyses ........ vavEnress i avasvavisans 317
an

a7

2%

15

Samples for Board of Control........
Bamples for Attorney Coneral. ..

for © of Pl
SBamples for County Attorneys......
Samples of milk lyzed (n co i

83

WORK FOR OTHER DEPARTMENTS.

The food law provides that the laboratory maintained in this
department shall mako snel analyses for other departments as
wiy be anthorized by the Exeeutive Couneil,

The Department of Justice, the Commission of Pharmaey, and
Board of Control all avail themselves of this provision, Sinee the
factment of more drastic temperance legislation the work com-
|¥ 10 us from the attorney general's office has inereased so that
¥ith what we do for tho other departments mentioned above,
ahout me-tltimd. of the time of the chemists in this department is
devoted to outside work and all of the expense of all kinds is horne




19 TWENTY-NINTH ANNUAL REFORT OF THE

by this de A eonservitive estimate ma
$2.150 for outs

ion to the above the dairy law provides for appoing.

ies this oxpemye

ment by the commissioner of a milk inspeetor in all eities of 10,000
or more people. This requires an ontlay of $5.547.56, i
total of £5.6
termed work antside of the department

The object of the legislature in putting the provision in fhe

56, paid out of our appropria

artment to do this outside

Inw requirving the laboratory in this .
work was to save expense of maintaining and equipping one op
more additional state laboratorices,

We call attention to this in order that it ¢

he well understood.
WEIGHTS AND MEASURES

OF the various laws enforesd by this department, pone has ealled
for as mueh inercased activity during the year as the weight and
measure law,

As the public hecomes hetter informed as to the provisions of
this law there is an inerepsing demand for the seale inspeetion
serviee rendered by the department,

When the weight and measnre law first beeame effective many
dealers reluctantly permitted the inspection of their seales,  As
the work has proceeded and the attention of the owners eallod o
the inaceuracies of their seale
riodical inspeetion are readily seen. With the present keen eom-
petition in the sale of most staple commaodities, seales or weights.
which eause weighings to bhe innecurate to the extent of three to
five per cent, have an important hearing on the returns of a busi-
ness,

Only recently the mannger of a chain of eresm buying stations
strenuously objected to paying this seale inspection fee charged for
the testing of a platform seale at one of these stations. Tnspee-
tion and testing of the seale in question Jdiselosed the faet that
they over-weighed wach ean of ercam he purchased abont three
quarters of a pound. A correetion of the seale resulted in the

i i one handred eans

ipment, the advantages of pe.

saving of seventy-five ponnds of eres
weighed. Upon being votified of the circumstaness, this snme man:
ager requested the inspection of all of the seales at the yarings
stations as sion a8 the inspectors were in the tervitory, He now
considers the seale inspection fee eheap insurance against lis Joses

Numerous other instances of like nature eould he cited, but this
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The accurat v f seales necessitates trying out the instru

ment with loadd This requires the nse of a

Jarge number of test weights for the purpose of determining wheth-

er or not the seale beams and levers respond with equal neeuraey
gnder @ maxinum amd winimum load,

Many seale operators are inelined to believe that if a seale hal
anees properly without a lond amd will weigh, say fifty or one
pundred pounds aceurvately, that the seale needs no forther atten.
tion,  In general, nothing is farther from the trath, as is easily
demonstrated every day by the inspeetors.  They frequently Iiu:l
rweentrate when loaded with one hundred p:ulr!-h,
bat which may he from eighty to one handred pounds *‘short’’ or
“long" when a thousand pound load is weighed. The reasons
for this are too fechnieal to be ineluded in this report, hut prae.
tieal demonstrations casily show why inspection hy competent and

eales which are

experienced inspectors is necessary

I why the inspectors are
compelled to earry so many test weights to perform apparently
simple inspections,

To handle the numerous heavy weights necessary to thoroughly
test platform and wagon scales the department has purchased I“‘:'I
automobile test cars, These cars which were especially constructed
for the purpose are equipped to carry one thousand pounds of
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test weights, which in addition to the weight of the ear gives sl
ficient range of weights to perform accurate testing of thess ln‘
seales.

There has been such a dewand for the service rendered by these
enrs during the past season that we are now eonsidering the ad.
visibility of purchasing two more to meet the inereased demand
for this kind of work.

The feen charged for the inspeetion of scales have been given
sonsideralile attention by the department,  Our recommendations
to the lust Legislature fairly adjust these fees so that seale own.
rs bear o portion of the state's expense for the performance of
this work. Fees charged for the inspection serviee are as fol.
lows:

**An inspection fea shall be eharged the person owning or operat-
ing the seale so inspeeted in accordance with the following schedule,
to-wit:

*“Seales over 500 Ibs. capaeity up to and inelndmg 4,000 |be ea-
pacity, £1.00 each,

““Seales over 4,000 [bs. capacity, up to and ineluding 21,000 Ibe
eapacity, $3.00 each.

“*Seales over 21,000 Ibs, capacity, not ineluding railroad track
wealos, $5.00 each,

“Railroad track seales, $10.00 each.

AN hopper or antomatic seales, $2,00 each,

YNo person shall be required to pay more than two inspection
fees for any one seale in auy one year. When such inspection shall
be made upon the eomplaint of any person, other than the owner of
the seale, and upon examination the seale is found by the inspee.
tor to be acenrate for weighing, the inspeetion fee for such inspee-
tion shall be paid by the person making the compluint.

**When special request is made for an inspection of a scale the
actual expenses of the same shall be paid by the owner of said seale,
or the one making complaint us herein provided."

During the past year the department has tested and inspected
over two thousand seales, for which serviee fees aggregating $5,
TRH.70 were colleeted.

No foe is charged for the testing and inspection of eounter seales,

MARKET MILK INVESTIGATIONS,

During the summer season of this year, the department investi-
gated the market milk supplies of our larger eities in a more eom-
prehensive manner than we have been able to do heretofore.
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The plans for this survey were formulated at a conference held
aardy in the spring with the representatives of the United States
Department of Agrienlture.  The Federal anthoritics being inter-
wted in shipwents of milk to and from our state, installed tem-
porary but complete chemical and lactericlogical laboratories at
pubuwque. Davenport, Keokuk and Omahn. Nebraska. The faeili-
tiew of these laboratories were placed st our disposal enabling us to
test the milk supply of these and neighboring cities both chemically
anid baeteriologically with practically no expense to the state,

The plan followed in the various cities varied to meet the loeal
conditions, but in general the plans were snbstantially the same,
The milk was sampled from the individual delivery wagons throngh.
gt a period of from three to five days; from two to five samples
leing taken ench day from each dealer known or suspected to bo
wlling milk of low quality.

Working in this manner, the avernge quality of the milk being
wld by these dealers was soom known, making it possible to pass by
thise dealers whose produet was well above the legal requirements
snd to devote our time and attention to those dealers whose product
was of an inferior quality.

The quality of the milk from a sanitary standpoint was sseer-
tained by determining the total number of bacteria and also the
number of bueteria of the colon group present, As the name indi-
vates, the colon bacteria are the organisms present in the eolon, of
mun and other warm blooded animals. A determination of the num-
ber of these bacterin present indicates the degree of contamination
with feeal matter and other forms of sewage, While the test for
colon hacteria cannot be considercd a test for baeteria ennsing ty-
phoid fever, still at the same time the test is a valuable one as in-
diesting the possible presence of the latter organism. Dircet tests
for typhoid bacteria were not made as at the present time it is not
practieable to perform this test in the ordinary routine analysis of
field work,

Sediment tests were made on ull samples This test shows the
dmount of insoluble dirt present in the milk, and, as the results of
tese tests can be demonstrated optically to the producers, the test
i quite valuable in showing them the relative amount of foreign
matter present in their milk,

In several instances it was found that the milk delivered by the
producers to the milk plants or to retail milk dealers did not
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eomply with the legal requiroments for butter fat and solide Iy
such eases the furms producing the sub-standard milk were vis.
ited by one of the inspectors shortly hefore the time of the mory.
ing or evening milking. Samples of the milk of each individua]
eow were taken separately and tested at the lshoratory, A
record of the prodoction and butter fat tests of the individual
ecows was then turned over to the owner of the herd in order
that the cows responsible for the Jow test milk could be elimi.
pated. Suech cows not only produee milk of low food valoe byt
frequently the value of their product does not equal the eost of
the feed. In but one or two instanees was it found that similas
herd tests had been performed by the dairy themselves. How-
ever, the value of such tests was O‘u'iil_\' demonstrated to all, it
being readily seen that by means of these herd tests the dairy.
man ean tl which of his cows produee sub-standard milk, and
by disposing of the cows whose milk is of low quality he ean
improve the quality of his output, at the same time lower the
cost of production and inerease the returns for his lahor.

That thers is o greater variation in the product of the individos)
COWS in 1 nity than is ¢ Iy supposed may be seen from
the following data eolleeted from the herd tests made at Dubugue
and Davenport :

Limits of butter fat, solids and solids not fat found during hend
tests at Dubugue and Davenport :

W A TiSolids % Solids Net Fat

Iu‘llh.

Max, | Min, Max, l Min.

woes | 1A
lom | 1w

e S S SRR E S LE]
DAVEESORS i ] R |

10 1R w7
L9 iCE 0.9

In addition to the examination of the samples each dairy farm
selling milk was visited by a representative of this department, the
farm and dairy equipment were scored and inspected to determine
its sanitary condition. A record of these inspections together with
a copy of these seore-cards, is filed at our office and will be nsed for
future reference in order to note improvements in equipment and
methods at future inspections.

As soon as the work of inspection was completed the proprietors
of the various dairies needing attention were invited to hearings
held at the various cities, At these hearings the dairymen were
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Wntﬁl with the records of their herd tsts and the tests made
apon the samples of their milk supply, together with vapy of the
sore eard.  The hearings were informal, affording the dairyman
an opportunity 1o ask questions and to talk over his own problems
with our representative and with those of the United States De
partment of Agrieulture.

The depnrtment has also made a survey of the market milk
wupplies of Des Moines, Fort Dodge, Marshalltown, Ottumwa,
Oskaloosa, Mason Clity, Waterloo and Grinnell, the samples from
these eities being analyzed at our laboratory here. We expeet to
eomplete this survey by taking in the rest of our cities as soon
as the season will again permit. To facilitate this work we have
inervased the equipment of our hacteriological laboratory and are
now in a position to handle this work at onr own labaratory.

While the purpose of these investizgations was to determine the
exact quality hoth as to food value and wholesomeness of the milk
heing sold and to assist the dairymen in improving the quality of
their produets, thers wire sevoral oases of Aagrant vielations of the
dairy law eoming to onr attention whieh necessitated proseention.
The department seeured eonvietions in each case,

The summer's work is now being followed np to see that the
recommendntions made by the inspectors are heing earried out,
Recent reinspeetions made ot Dubugue, Davenport and Keokulk
show gratifving results,  While it is troe that not all the instrie-
tions have been earried ont os we wonld have them, marked fm-
provements were to he notieed,

The following table shows the avernge maximum and minimum
Bacterinl eonnts oltained in the eitics visited:

TALLE NO. | —BACTERIA IN MILK.

Average Maximum and Minimum Bacterial Counts of Samples of milk
abiained dariug the sutimer of 1915,

vity No. of

1
| swsuciiE
B »-. ).‘.’5;

CLTTETL L% 4
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TABLE NO. 2 —CITY MILK LICENSES

Table ahowing the number of milk lleenses (ssued to eity milk dealery
for each year from 1908 (o 19156, In each case the year ends on Jaly 4o,

. - : = e
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COST OF MAINTAINING THE DEPARTMENT

It is rather hard to determine whether the legislature expects
this department to be self supporting or not. The federnl govern.
ment appropriates many hundred thousands of dollars yearly for
thie enforcement of the dairy and food lnws,

Tt has been onr experience that the license fenture or provision
in many of the laws is most helpful in lettering conditions. This
is especinlly true sines the Commissionor has been given authority
to withhold or revoke these licenses. With this feature in the law
the person mot complying is given notice or a letter of warning
and very generally if his place is not sanitary he will clean up
without further tronble. Wi helieve if it were not for this feature
in the sanitary law we would be obliged to make a third mes
prosceutions than we have and the same is substantially trae of
many of our other laws,

We have always heen extremely eareful and have only nsed this
power where we Telt it was shsolutely nnavoidable. Tt is certainly
n ““hig stiek’* with which to line up the willfl offender. 1t may
asily be seen that the peenniary gain coming to the state is not
the only advantage fo the people and the department an aeount of
what may be termed, ‘“the liconse clause'” of the sovernl laws wo
have for enforesment. Where we have been consnlted as W the
gize of these fees or licenses wo have always recommended a mod:
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erate fee nnd the increased revenue coming to the department is
partls due to the growth of the state but a greater share of the
gain ean be attributed 10 the rapid growth of the department in
the last five years. Where we had the enforeement of five or six
laws fiye years ago, we have twelve to look after at this time,
None of these requine so mueh attention as the weight and measure
jaw. This additional work has required more help and necessarily
grester PX[ense, Therefore, we thought it wise 1o make a fee or
license to cover at least part of this expense.  Muny appear to
think the department should be mude self supporting, yet we are
some times eriticized on account of this poliey as many overlook the
fast that this is the only way we have of deriving funds for main-
enance of the Department. We wish it understood that the law
pequires that these fees be turned over to the State Treasury. The
Department is supported by appropriations made by the Legisla-
ture.

As a servant of the commonwealth my desire is to submit this
short summary of the matter for your consideration. It is my
opinion that the poliey we have been following out of assessing a
moderate license feo and thereby relieving the tax payer of a
portion of these burdens is sound and defendable even if it were
not for the reasons set forth as to other advantages of this plan.

Tn 1900 the annual revenne for licenses, tax fags, ete,, amounted
tn $9.593.24; for 1910, the amount turned over to the state treas-
urer was $17435.80; for 1911, 42080207 for 112, $22,049.02;
for 1913, 836,504.52; for 1914, $43 84240 ; and for the year ending
Now. 1, 1015, £50,244.10.

As all fines under the various laws go into the county funds
where cases are prosecuted, this shonld be added to the earnings.
At 5 conservaltive estimate this amonnt would reach $5,500.00, mak-
ing s total of £55,744.10.

From the above one is able to get something of an idea of the
growth and inerease in the work of the department in the last five
Yeurs.

THE BUTTER TRADEMARK,

During the last session of the legislature, the dairy law was
amended so as to permit the nse of & trade-mark for Towa butter,
the purpose of which was defined as *“Tnsuring n higher standard
of exeellence and quality, & mors uniform botter market, o higher
market value for the butter manufaetured in the state, and to

|
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insure a more healthful produet for consumption at home and
abroad.”’

As a means of placing this trademark in effective operation, the
low named an exeeutive committer composed of the President of
the Town State Dairy Associntion, the President of the Towa State
Buttermukers’ Association, the Dean of the Division of Agrieul
ture of the Town State College, the Professor of Daieying of the
same institntion, and the State Dairy and Foold Commissioner,
The function of the exeentive committes is to formulate roles and
regulations for the use of the teade.mark.

Owing to the far redching offoet, which it is believed this trade.
mark will have on Town butter, the Excoutive Committes Las boen
compelled to proceed slowly and so far has devoted its time and
attention to p study of the best methods of using the mark and o
seenring a copyright for the same from the United States Buresy
of Patents.

Owing to the faet that many unforeseen technicalities have arisen
in eonnection with the eopyright of the mark, the Executive Com-
mittee has been unavoidably delayed. Al difficulties now seem
eleared away and the granting of the eopyright is dnily expested
As soon as it is reeived the committee can proceed with placing
it& uge in operation,

There is an ever inereasivg demand for a uniform snpply of fiest
quality butter, produced nmder striet sanitary eonditions,  Whilo
there is probably more batter of this quality produeed in Towa than
in any other state in the union, even the best grades of Town butter
often sell at o price below its real value for the reason that the
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products of the various ereameries are not of uniform quality, and
the purchaser biss no means of readily differentisting hetween thom
It is believed that the use of the trade-mark will adjust this Jif
ficulty for the reason that the packages bearing the mark will he
distivetive and the mark signiticant of quality,

Much work will have to be done with the eommission men to
whom the butter is consigned as well as with the sonsuomer.  Their
eonfidence in the produet mnst be obtained ; they must he edueated
to the fuet thot the product of the various ereameries entitlad to
the use of the wark is of the same aniform wond quality ; that it
is manufaciured under roles and regulations necessitating o Ligh
standard for eleanliness, aud that the creameries are periodically
mspected by the state dairy inspectors. 1t is only by establishing
wueh confidence in the trade-marked produet that it will reesive
the inervase in price which it will deserve,

A trade-mark common to a large number of ercameries shonld
be of inestimable value in advertising the produoet for the reason
that any money expended for snch purposes eonld be applied o
the sdvertising of trade-marked butter as a whole and therehy
wenre for it an inereased market value at a minimum cost to the
individual ereameries.  Such advertising would be most effective
when undertaken by o group of from seventy-five to one hundred
or more ereameries, It is this kind of advertising that has in-
erepsed the sales of Californin oranges 71 per cent in ten years
and has sold 130,000 tons of Californin raising in one year,

While the trade-mark was designed primarily as a means of
promoting the sale and inereasing the market value of the whole-
wle package. the same mark eonld be used for giving similar pro-
teetion to prints packed for castern shipment or designed for sale
on the Towa market.

For too long. the superior lowa butter, the fine flavored, whole-
sge and healthful produet of onr best ereameries has been com-
pelled 10 compete in price with inferior produets sold under fanei-
ful but well advertised brands,

The Exeeutive Committee in oharge of the trade-mark whose
wark it is to complete the details for the plan must have the
hearty oo-operation and assistanee of {he ereamerymen, It is only
by this eo-aperation that the plan will meet with a full measare of

Sioeess and the first quality Towa produet reccive the recognition
which it morits,




20 TWENTY-NINTH ANNUAL REPORT OF THE

FARM INSPECTION AND EDUCATIONAL WORK AMONG CREAN
PRODUCERS.

The work of the dairy department of the Dairy and Fond Com.
mission was primarily to inspect and eompel the operators of
ereameries, cheew fartories, and dairies 1o maintain their prensises
in & sanitary condition,

Later on through the assistant commissioners, the huttermakers
reesived information in regard to up-to-date methods of testing
and handling of the eream for buttermaking, This iden led up to
the polioy of the department not only seeing to it that the sanl-
tary regulations were complied with but that of rendering sueh
assisance and adviee to buttermakers and ereamery managers, ag
wolud make for the building up of the dairy business and render.
ing that of the loeal institution more profitabile.

This combination of police power and educational privilege
has rendered the work of the department more effective and seeept-
able than would that of police power alone.

We believe that the conditions existing in the lowa creamery
today are very acceptable with the exeeption of a few old eream.
ories which are mpidly being replaced with new and modern ones
and, as & general rule, the buttermakers are experts in their line.
But in spite of the fact that most of the ereameries are in god
condition and are operated by eompetent buttermakors, thero is
somo butter in Towa which is not what it should be,

Buttermakers, dairy instructors and officials are coming to real-
ize that there is one step which has been sadly neglected in the
system of dairy inspection and education. That step is farm in-
spoetion or that of giving personal attention to the producer of
milk and eream. We do not know of a single instance where
special sttention bas been given to going out among the patrons
of a oreamery, advising them as to the methods of handling milk
and ereamn under their own particular farm conditions and various
other phases of the production work, where this sort of work has
not built up interest in dairying with the result that dairy herds
have been improved and the owners have practiced more eod
nomical methods of feeding, We are convineed that this sort of
work will do more than any other one thing towards building
up dairy communities on a permanent hasis,

We have, up to this time, boen handieapped in doing this kind
of work by the fuct that territories covered by the assistant com:
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miswoners have been too large,  Now, with the extra men rocently
on the foree, the territories have been sufliviently redused s
that. part of their time ean be devoted to farm inspeetion.

Each inspector will select a ervamery or two in his territory at
hich to do this special work. In scleeting the creamery the idea
gppermost will be that of rendering service to the ercamery in
greatest need aud so situated that large localities can observe the
henefit to be derived by proper methods,

Before starting out to help develop a locality, we expect the
ipspector 1o seenre the cooperation of the board of direstors and
ihe men direetly in charge of the creamery and desire to have it
anderstood that in rendering these services, he wants to work with
the management and not for it

Farthermore, any ereamery securing this help will be expected
to send butter regularly to the edueationn]l seoring cuntests heid
within the state. We believe that this is not unreasonable ns the
botter is paid for and in this way those in charge will have an
unprejudioed opinion as to the quality of the butter and the prog-
s that is being made at the ervamery can be determined.

We wish to make it plain that althoogh the assistant commis-
douers expect to be doing special work in a few loealitics their
srvices are still available to any erenmery which may desire to
have farm inspection work done among their patrons.

DAIRYING IN SOUTHERN IOWA,

The extent to which dairying is practiced in southeastern lowa
i ut times a question that calls forth more or less discussion.
The attention of a traveler is usually attracted by the searcity of
dairy barns, the small number of special dairy eattle and the small
number of cows in the herd. To a casunl observer this seems suf-
flelent evidence that dairying is carried on in a minor way in this
trect of ecuntry, but eloser olservation reveals the fact that almost
wwery community bas one or two speeial dairymen who are alive
to the advantages of a herd on expensive farm land and sre pushing
shead in this particular line, even if community dairying is rarve,
_l! 4 straight line were drawn across Towa from the Mississippi
fiver to the Missouri river, passing through Des Moines, it would
be found that about 8,473,200 pounds of creamery butter are pro-
fdueed in southern Towa in one year. Approximately ten per cent
of all dairying is done south of this line.
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This shows the marked contrast between northern st sonthern
production.  With the pelatively small number of special dairy.
men found in the latter, one wonld nsturally expeet fewwr eream.
eries also. This searcity of ereameries is very marked, Tor the
majority of those which exist are what are known as ecutral plants,
poeeiving the bulk of their raw materinl by rail.  Technically
speaking, very few luenl ereameries exist. Ever so many are seat.
tered over this territory bot they have been abandoned. Thers
is little doubt but that these abandoned ereameries and what they
represent Torm one of the greatest deawbacks to dairying in {his
soetion. Their general history is all very similar,

Several years ago these evoperative ereameries were organiaed
by professional and unsernpulous ercamery promoters.  Very often
the building was loeatod in o community that did not have enongl
cows to supply the neeossary eream to run them. Dairying re.
eeived an unheslihy impetus, for hundreds of farmers, awakenal
to the intervsts of dairying and better farming, lost money when
the creameries worp closed,  They lost more than money and s
did the State of Towa, a8 ench new ercamery elused its doors

There are several states in the Union vow that have commun.
ities of lowa farmers who left lowa at that time, left heari sick
and discouraged fo try their luek in new land. More than one
state inspeetor in Wyoming, Nebraska, Oklahoma has met his Wa
torloo in those Town eommunities in sister states when he tried to
rovive the interest in dairying, The memory of their losses stays
with them and years of work will be needed to convinee many of
these men that dairying pays and that their land, dairying and
suceess can be made compatible.

This departmint lins always maintained a rigid poliey in re
gard to the establishment of loeal plants. It has always hell that
it is imperative that the ¢ntire product of at least 00 1o 800 good
cows be pledged before a ereamery should be built, We firmly
bolieve that & local ercanery is the grestest incentive for more
ainl better dairying and is a strong influence for permanent sgri
enlture.  We are continually and persistently encouraging the
milking of more cows in sonthern Towa.

Through the loeal plants, local elubs, publie schools, inspection,
publie meetings and the pross we are ever encouraging more dairy-
ing. During the past two or three years the results were a litthe
slow, bat a growing and an enthusiastie confidence has been o=
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hlished. At the present time there is every indication that a
general awakening for real dairying is now on fuot. We prediet
that southern lowa, has a brghter future for dairying than any
other section in the middle west.,  Inspired by faith in the dairy
cow and impressed by the inerease of soil fertility and greater
profits 1o be wiined through her, the progressive farmer is look.
ing for more cows.  Southern Towa is behind her aspirations with
considerable enthusiasm and while pursuing a slower vourse, sho
gives promise of surer, saner crvamery and dairy progress, This
department s willing aud anxions af all thnes to Fornish what-
ever assistance it van to encourdge dairying in this geetion. We are
also prepared 1o furnisl information in regard to loeal conditions
and loeal markets.

As far as we can find out there is not a single drawhack to
dairying in sonthern Towa,  Good land at mederate prices. an
attndanee of all kinds of grain and forage erops. pasture and
pood water, all combined with exeellent market facilities form a
eombination for ideal dairying that is seldom duplieated.

There seems to be a growing tendency on the part of same
ereameries to pay extremely high prices for butterfat  During
the past summer these ereameries have been paying not less than
1 eent per ponnd butterfat above Elgin quotations, plus the ex-
press. The express amounts to from one-half eent to 1wo eents per
pound bButterfut. Iy the time the expense of manufacture is
added the cost of the finished butter should be almost prohib-
itive considering the price received for the butter.

The guality of ercam that is purchased under this method is
wually from two to six days old before it reaches the erenmery,
By that time it is deeidedly second grade and it is not reason.
.ablr to believe that first grade butter ean be manufuctursd from
it. Of conrse, eertain amounts of this butter are put up in prints
and sold to advantage, but petition und poor quality tend to
keep the selling priee at or helow normal,

Creameries that follow the practiee of paying the extreme for
svond grade eream and selling their butter at markel prices gen-
l"l'llll}' fail in & short tiwe, but if the erenmerics eantinne to Hour-
llif under their conditions it is evident that a loss hag heen sus.
tainel by someone else,
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ICE CREAM.

The weather eonditions during the past year have boon 'IMH"’IJ‘
unfavorable for the iee eream manufacturers of the state. Thy ap
to-date mavufueturer in any line s eountinually striving 1 cop.
duet his business in such a manner that on and off seasins wil] et
effect materially his output. To be able to stimulate the demang
for ice eream (dnring cold weather to snch an extent that the fg
tory will not hnve to be operated nt a loss has boen the desam of
the jee eream manufactorers sinee the manufacture of iee eream
by the factory system began,

We are glad 1o state that this year it seems that the iee ervam
manufacturers have nearly aceomplished this. Our reports from
vighty-five per cent of the 420 factories show that during the past
yvear 2421387 gallong of ice eream were mannfactured. This &
about 80000 eallons less than last vear of thoss reporting and
goes to show that the ice eream in thic state is manufactured by o
class of men who are able to meet anv and all adverse eonditions
This venr having bean the eoldest within the momory of the ald.
est residents of the state we believe the showing made in the jee
eream output is very good,

From onr reports we find that over 25 of the manufacturers
keep no necormt and have no iden whatever of the amount of jee
eream they manufacture and we must sav that this is very poor
noliey.  Any manufacturer who docs not keep track of his outpnt
ix very apt 1o be slaek in his other accounts and mothods. We
wish to take this opportanity of wurving every ioe eream manu.
facturer to keep striet account of his output and eosts of pr
duetion, for by so doing we bolieve that a numhber of ice eream
men can put their business on a more profitable bhasis, Wa hive
been comtinonlly urging upon the jes eream men the impaortance
of the utterfat hasis in bnying their sweet eream.  We have spokien
of this #o often that we hesitate to mention it again and yet this
matter is of snfficient importance that it should only hecome m
obsolete topie in Towa when every denler in eream and milk for
manufacturing or distribution purposes bhuys these prodocts on
a butter fat hasis. When we started to urge the huying of eveam
for ice ervam making purposes on the butter fat basis, some ean.
sidered the producers of sweet eream too independent to sonsent
to having their eream bought by this method. Our first reports
indicated about sixty to seventy per cent of the manufaciures

DAIRY AND FOOD DEPARTMENT 1 3

hsed their eream by the gallon. Last year about fifty per
cent nsed this method, while this year we find that only forty per
et of those reporting are still buying their sweet eream on the
milon basis. O those reporting as not knowing the amount of
3o ereun manufactured the past year, sixty-six per cont wers
puying by the gullon, To our minds this woes to eorroborate the
satement made in the seeand paragraph of our report that those
who do not keep proper sceounts of their business, are apt to be
slack in their other methods. To illustrate, the saving to the
man buying his ercam on the butter fat basis, the average price
paid for butter fut was 32.3¢ up to 5.8¢ over the New York mar-
ket. In some instances where cream was bought by the gallon,
the eroam could still have eomplied with the state standard and the
buyer have been payiog from 91¢ to $1.05 per pound and in any
pumber of individual eases manufacturers paid 43¢ and 46e per
pound for butter fat. We hope that in time to come the system
of buying eream by the gallon will be a thing of the past for we are
thoroughly convineed that paying for it on the butter fat basis is
the only fair method both for the producer and consumer. It
eliminates more controversy between buyer and seller thus making
for & greater satisfaction to all concerned,

We are pleased to noto that there has been fewer prosceutions
for violations of the iee cream standard than there was the year
pnfwdi.ng. We atiribute this to soveral reasons, the principal one
being that we believe the ice eream makers are coming to realize
that the standard and complying with the same works to their
own sdvautage. There has also been an abundanee of sweet eream
-!um"lhu past year (very few reporting any difficulty in seeur-
ing their supply) and with the demand for ice erenm not up to
the preceding year, there has been less temptation to make up their
product with a deficiency of butter fat and again the knowledge
lf_th fact that there is a standard for ice ercam in this state
which bas been upheld by the supreme court of Iowa has carried
more reverence for it by deliberate violators.

We believe it is o credit to the dopartment to be able to upm. -

that rm_. nearly every ice cream manufacturer reports come that
the eondition of the returned empty containers is muech improved
'}‘ that the securing of this has been doue without the neces-
Sty of & single prosecution. We also believe that the same is
tru6 of the conditions in the ico eream factory.
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THE INDEPENDENT BUYER.

During the past yeur the

system of buying eream throngl ANty

hns ehanged somewhat. Formerly these sgents were simply pom.
mission agents or silaricd buyers, but at present a large portiog
of the eream that is being bought in stations is purehised oue
right by the agent.  He hos become what is koown as an fnde.
pendent buyer.  The eream is sold to the highest hidder, In othey
words these cremm agents are HOW ereim ﬂpl-wul;llnrs. Tl is
no doubt but these speculators are partly responsible for the px.
tremely high prices being offered for eream,

Perhaps sueh o plan has ils ndvantage to the ereameries o
the manner in which it is being condneted certainly is detrimenta)
to the ereamery industry as a whole. A great amount of dissag-
isfaction is aroused beeause vie ereamery will be compelled 19
send out several different quotations for butterfat.  The direet
shipper, the commission buyer, the salaried buyer and the inde
pendent buyer each reecive a different price quotation, When
these differences beeome generslly known dissatisfaction exists and
distrust is & natural result,

Our attention was called a short time ago to two lefters that
were sent out to u certain eommunity each letter bearing the same
date and sigoed by the same man,  One letter was to the eom.
mission huyer advisiog lim that the butter market was weak and
that he must get his price down at onee.  The other letter wis
sent direet to a farmer (who happened to be a patron of the sta-
tion buyer). The farmer was advised that the butter market was
stronger and that he eoulil receive the benefit of the hichest price
i he would ship his ercam direet. When these two letters were
vompared, suspicion of the ereamery methods were aronsed, The
station elosed its doors and the farmer is now churning butter.
The dairy industry has received n set back in this particnlar see
tion.

This department has been ealled upon many times to make in.
vestigations of this matter, Any number of cans of eream have
. been weighed aud sampled, and the samples tested by our chem:
ists. Now there hag usuully been more or less differenes between
our results and those of the paying ereamery,

It has always been argned that in testing eveam n ressonsble
variation must be allowed and that two testers working in differsnt
places under different conditions and using different equipment
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will seldom eheek ont exsetly. This little chance for a difference
pas been talked about for so long a time that it s now wenorally
secepted 85 8 fuet. If this variation exists, and we question that it
shopld, it seems unreasonable to us that the difference shonld
slways be in favor of the buyer.

In ehecking over onr records wo fail to find a ease of where the
Jifference over favored the seller.  This department has always
been willing to recoguize o reasonable tolerance in all cases, hut
on several oceasions proseentions have been made against testers
for rending the tests too low. Ounly o few weeks ago 15 cans of
eream were weighed and sampled by one of our inspectors. The
samples were tested and the resnlts were comparsd with those re
tarmed by the ereamery.  Our resnlts showed 319 pounds of hut-
terfat while the ereamery paid for only 296 pounds. The loss
sustained Ly the shipper was 23 pounds of butterfat which at
985 eents amonnted to $6.56,

This department fecls that the poliey of paying extremely high
prices for butterfat encourages the under reading of tests and should
be diseouraged. We mention this faet at this time with the idea of
diseouraging the practice. beenuse it is a detriment to the dairy
industry. We are ready to assist any shipper who is experieneing
similar difficulties,

Tu eheeking up the different eream stations we have observed
that the greatest loss in butterfat is found in the independent
tuyer stations. Frankly we do not anderstand why this should
be sa.

This department is interested in doing all that it ean to en:
courage dairving and is pot prejodiesd in any way toward any
ong system,  But when one systom is being practieed in a way
that does mot appear to be legitimate, we will surely use our in-
fluence to have the system changed,

MILK AS A FOOD.

The value of milk as # food is not appreciated as it should be,
Many adults consider it n beverage vather than an casily digest-
ible and highly nuitritions article of Food. They do not realize that
i glass of milk contains approximately the same amount of nu-
tritive materinl ns a good slice of beef, a quarter of a lonf of
bread, or two large egus.

Tt bss been truthfully stated that we live not upon what we
#at, but upon what we digest. Milk is more completely digested
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and utilized than any other article of food. Far more easily .
gested than such animal foods as meat, fikh, ete. in place of whicy
milk and milk products find their logieal place in the digt

Not only is milk more readily and completely digested, by the
same amount of nutritive materigl ean be obtained for less money
in milk than in other apimal foods.

The table bolow shows the relative values of a number of Com-
mon foods as comparced with milk. In the quantities stated |p
first column each contuing the same amount of nutritive materi
as one quart of milk.

TABLE NO. I—RELATIVE VALUE F0OODS,

Weight Approximate Cost per | Teta|

— Welght pound, ey
ibs, oL, Gms. omis | ety
|
Mk, whols 1 | em s i
. tull = &8 160 2
Copdense milk, 1 4.5 o 1
oy 1 o o =
Beot, round — 1.8 | = d
Cod fish, 2 48 | L T na
Crabs . 2 B | 150 o (s
Oyaters . * . a7 1% e
Curnmeal - .43 180 ] 11
Bread, white - 8.5 =0 7.5 &l
®, dry - . a9 | 1 8.5 2.8
Beans, caped, bk 1 &, Ll 1w Ll
Ieans, string 3 1. 1700 2 .
Potatoes ] 8.7 100 b ] |
Beots . ‘ 2. =0
o B 1.8 00 28
Celory w | e a0 5
Litttuee o 24 i 1w Wi,
Spinach T e 7 ] .
Squash . 7 T | wiee —
Totnatoss T - L] | »
Turnips [ 5 1 | s
Ot 3 T8 2 T
M 8 . ™ | -
Halsioe - B3 1 (2]
Orunges L 6.4 a bl
Hananas 2 L a 1
Appies s |75 1.8 13
Walnuts, “Fng' - L] n s
Peanuts, whole 5.6 15 5e
Pracut bautler (B i8 ki
Corvanut T = | &Y
Chocolate = 4. 5 0 »
Cocon . k] wo | W | 2

The above table Is based on L quart of milk of (%.147 Ibs.) equals 600 cularies.

The cereal products are, in the raw state, the cheapest fool
stuffs we can buy, but many of the products manufactured from
these cereals would not be so generally nsed were their cost eom-
pared with milk. Consider, for example, the widely advertised
prepared breakfast foods, It takes from six to nine large help-
ings (approximately one package) of many of these prepared foods
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to cobtain as mwuch mourishmwent as one quart of milk or thewe
quarters of a pint of eream with which they arv served gt the
breakfast table. The quart of milk eosts the housewife abwmi
vight eonts, wheress the breakfnst food requires the X preomlitipw
of from ten to twenty eents for a package. While the raw cere)
produets sueh as cornmeal, flour, ete, are indeed elicap foods
for furnishing energy they do not eontain apprecinble amounts of
protein,  On the other hand, move than twenty-tive per cont of
the fund constituents of whoele milk consists of this necessary ma.
terinl in its most usefnl form—easein.  rotein thie most costly of
food materials and the one generally lacking in inexpensive foods
is required to baild up our bady structure,

Skim milk is even richer in protein than whole wilk for the
reason that the fat is the only food material removed by the skim.
ming of milk whether by of the separator or by the cravity
method. Skim milk possesses about one-half the total food valge
of whole milk. More of it should be used in the home.

It will be seen from the foregoing table that ehoess at twenty.
two cents a pound is as cheap a food as milk at eight eents a quart.
The publie is beeoming better acquainted as to the eeonomy of the
nse of cheese and cheese dishes and as a result, the per eapity

ption hine boen i d to about three and one-half 1o four
pounds n year; a fizure still too low in eomparison with the
amonnts of meat consumed,

USE OF HYPOCHLORITE OF LIME,

The value of hypochlorites of various forms has long been ap-
precinted by the practitioners of medicine and surgery and sl
by sanitary engineers, but it is ouly during the past two or thres
years that its use has been applicd for the purpose of sterilizing
dairy equipment.

While we cannot consider hypochlorites as efficient or as ecoll
nomical as steam, we realize there are often conditions where the
use of steamn is not practicable. For sueh eonditions solutions
of hypochlorite will be found a good substitute,

A solution said to he hypochlorite of soda prepared eleetrolyti
eally, may he purchased on the market. The packnges of this
produet bear full dicections for its dilntion and use. A prodoet of
high antiseptic properties may, however, be prepared at a mieh
lower cost from ehloride of lime whielt is obtainable from any
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gruggist, This selution is made by dissolving a heaping teaspoon.
fal of frosh eldoride of lime, wore properly chlorinated lime, to
pne gallon of water. The water shoald be eold, or not hotter
than the Land ean bear,

Chloride of lime may be purchased in sealed eans (do not pur-
chase in bulk) for ten eents a pownd. A one pound can will make
about 125 gullons of the solution. Chloride of lime should eon-
tain s0 much ehlorine that it cannot be held near the face without
ieritating the eyes, It should be fresh and should the entire eon-
tonts of the packnge not be dissolved nt one time, the remainder
should be transferved 1o a tight fruit jor and kept there until
usod, 88 it becomes valueliss i kept in a moist place o in the open
pir. For this reason, ehloride of lime shonld be prehased in
small (one-hall pound) cans,

On the dairy farm the solution, prepared as sbove, should be
placed in a tank in whicl the utensils should be rinsed, after having
first been rinsed with eold water, and then washed with a brush in
hot alkaline solution ( Wyandotte or Sal-Soda).  After the utensils
bave been rinsed in chloride of lime solution, they shoull be in-
verted to drain, they must not be wiped, Where strainer eloths are
used they muy be washed after milking and then kept in a chloride
of lime solution nntil again required,

Chloride of lime solution is also useful for wetting the cloth
with which the hind gquarters, tall, flanks and ndders are wipid
before milking and for spraying the barn floors und walls,

1t wilk and eream cans are rinsed with chloride of lime solution
immedintely before filling, the results will be surprising.  Experi-
ments have been condueted which show thit the ehloride of lime
slution has little or po action npon the eans. Cans in which the
wlution hias stood five days showed no evidence of any eorrosion or
discolaration,

Chloride of lime solution may be used freely on the farm and
iu the ereamery as a general antiseptie and disinfectant for the
dsinfection of closets, manure pits, sinks, grease teaps, barrels,
buekets, tanks, ete. It is highly efficient as a germicide agent,

Chloride of lime in dilute solution is harmless. It is used in
most of our eities for the purifieation of the water supply.

I0WA CHEEBE FACTORIES.
I’M’a cheese factories during the yonr ending June 30, 1915, fur-
a market for 6,747,344 1bs. of milk, the figures being received
from eleven plants, From this milk was made T04,463 Ibs. of
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cheese having a wholesale value of 7700753, This shows quie
a pereeptible inerense in the amount made over the previous yegr,
but the total smount prodoced is only a small per cent of thet
consumed within the state.  We find about half of the fetories gre
loeated in the south half of the state, and in our opinion it would
be easier to develop the cheese industry in the southern connmies
than farther north where the manufacture of butter has already
received attention on such o large seale. In our work in the sonther
part of the state, we muy be able to assist in the location of chose
factories in communities where a safficient amount of butter fm
could not be obtained to make the operation of & ereamery profit.
able,
CONDENSED MILK FACTORIES

The manufacture of eondensed milk has never claimed the af.
tention of fowa dairymen in anything like a general way, bt we
find within the borders of the state three factories that are produe.
ing evaporated milk. The three plants received, for the year end-
ing June 30, 1915, 16,886 400 lbs. of milk which, if entirely eon.
sumed within the state would supply only a small percentage of the
loeal demand. The state of Iowa should not only supply the howe
market with condensed milk, but should market annually many
millions of pounds of evaporated milk in other states.  As land
advances in value, wo expect to see many econdenseries estublished,
but we do not believe the time is at hand when this work ean be
begun,

CONDITION OF BUTTER MARKET.

The table of butter prievs given in conneetion herewith shows that
the average price for ereamery butter for the year ending October
1, 1915, is somewhat higher than for the previous year, although
the market for the past three months has shown a decidid falling
off us compared with the same months of 1914. This is accounted
for to some degree by the unusual produstion of butter through-
out the summer which has tended to overstock the markets. BEx-
cessive rainfall, while a serions damage to grain erops, produced
an abundance of fine pusture during the months of July, Augnst
and September at which season dry weather usually reduces the
output of butter to quite & degree. The increase referred to dos
uot show in the present report for the reason that the figures
received from the ereamerics cover the year ending June 30th,
while a market quotation is given for a year ending three months

DAIRY AND FOOD DEPARTMENT n

jater. A study of the New York quotations for extra butter shows
that the lowest price quoted was 25 eents while the top price was
261e cents showing quite 8 range of prices for the same grade
\I'itil the sbundance of eourse foed produced the past season the
dalrymen of the stite are well prepared to winter dairy cows in
good vondition and indieations are that the market will be well
supplied with butter for several months to come.  Lower prices
always tend towand an inercase in consumption and this fact will
itsire 8 reasonable compensation for every pound of butter that can
b prodoced which is good enough to be sold as table butter.

The variation in prices quoted for the best butter and under-
grades is quite pronounced and only emphasizes the necessity for
producers waking up to the faet that there is little demund for
butter of poor quality.  The number of ereameries that are buying
raw material on griude is on the increase. The lows crenmeries
report baving manufactured 89854005 1bs. of butter for the year
ending June 30, 1915, for which they received £25,509,714.60. This
amount is somewhat lower than that produced in the twelve months
previous which is partially accounted for by the extremely dry
weather prevailing in the last half of the year 1914

TABLE NO. +-PRICE OF BUTTER.
SHOWING AVERAGE MONTHLY PFRICE, IN OENTS AND FPRAOTIONS THEREOF,
OF EXTHA OREAMERY DUPMUER IN NEW YORK MARKET, TIE PAST
TWELVE YEARN, KACH YEAR EXDING WITH OCTOREN 1,
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TABLE NO. 1I—Continued

TABLE N0, 5—CREAMERY BUSINESS,
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DEPARTMENT FINANCES.
Foes Earned Year Ending Nov. 1, 1916,

DEPARTMENT FINANCES —Continued.

Balary. Expense, Total

e NPTITY B e L f- . sargle Garrity ..... SN 14250 250
Babeock Test Livenses ' :"‘““ ;. W Lytton. St e 3 TR0, 060 . TR0 00
Milk Lirenses . . 7 SCRCEREEREELERT © - | | 3 W, Dahl (Extra Help) . 26.82 R .62
Scale Tag Fees...... sessassnsearrassiananaaa LGN yrs H W. McElroy (Extra Helpr...... THEE . TORE
Seale Inspection Fees . SRR I P R e ITEEN Wary Belle Taleott (Extra Help) i ot 1148 1148
Sanltary Law Licenses B P e e S, P Y LG . P A 3 ok s . 1,036 90 1,028 80
..... tory Expense . bresies seanens 1,009 06 10089 vs
Btock Food Licenses. ., B I R RN T BT Weight and Measure, ) i 3,307 58 390758
Bond ADAIYBEN o vonvsvsrannonyrrsdburbpnitgsssrtanaati e i ¢ BB Milk Apents’ Fees. .. ... she avass 343607 243007
Foeding Stuffs ARalysin. . . oooosiiiiiimriosmeiiiiariatiais 1900 Ailk Agents’ Expense, ... SRS shess  seanws 101,59 101.58
Pertilizer Licenses . PSSP SR S T | srinane 14000 (fice Expense, Miseellaneous. . . .. e aviin '.'u_ﬁ! 74158
Inspection Fee Talh.......ocoooes e - e Drayage 89,16 30,18
Express fean 13622 5]

Totad ,..evee- NP P TP S S TP versEeieinas 0204010 e iiet— s
T R coeoe HBOR282 S2TT0LTI BT0THT.54

Fines for violatlon of the Dalry and Food Laws are pald Into the
school fund of the eounty where prosecution is brought and do not appess
In the above statement. At B conservative estimate, the amount of fias
would reach $5.500.00 annually.

Expenses Year Ending Nov. 1. 1915,

*Employed less than a year.

Expense.  Total
$ 270000 § 26779 § 29610
615l 1MLAL
1882 2peen
1000 (08
94789 LUIH
s1230 M
4395 7
$90.33 24800
60466 1IMM
39795 LT
55627 LM
100864 LI
im  rasn
129781 189051
i i
s hmn
98208 230
M15E 15U
99558 25858
$38. 170
64218 l.m
1578
L
‘asson = poA
Olive Wi L 900.00 A
cAddle McQuiston ... 500,82 0081
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_ Name of

g2 |
. z5z } ol
> 5238 : %° 3 e :
=3 £i25 ggx 3 Es IOWA STATE DAIRY ASSOCIATION.
g | =sd& iia zeim &l i
i 'E 11 I Hi Report of the work of this associstion during the year 1915
Eg £S | £ gi The lown State Dairy Association whieh bas been conducting
ééév’ g £ ?‘E‘ sdueational work for the promotion of the industry during the past
abr e o six years, agiin regeived ts appropristion from the legislaturee
¥« 5 ¥
N e ' f 0 covering the years 1915 and 1916,
= | I i Tt e A special effort has been malde to overeome the difficulty of
‘SE i ! : H %.' |z reaching the non-believer in progressive dairying. This has been
E ,-_,; 2 é‘g - i! done by introducing some attractive and excecdingly practieal fen-
= EE gi g3 S:EE i tures into each program.  The results indicate that this method has
§§§2 }E §E§E§ been & great help to arouse interest among those whe would oot
= T T 7 ,“:'-_‘1— otherwise lave given dairying a trial.
i 1 1 The work has been eonducted as nearly as possible in those see-
§ {193 | [ et
bé : 2 v i d 18 | tions where dairying is lesst developed and where its introduction
Rk thils it o ol . e s o
h:““ -y a“‘ e i KO (i el o more dairying e s
gy T R BCTE c.‘k';Ed the eondition n;t;I:h milla?(l the relatively !ohw ineome :htinim‘d \;:L h
I TR 1 T T the present meth of farming used on high priced land, W
ii | il B ! ’ 1 mild climate, the abundance of grass, the adaptability of the soil
3 s i 0] i = / ¥ y
s ] g 101 | i :g‘ ! i1 for the growing of milk producing feeds make the natural condi-
4 ] [ i o fRedl lo | |8 tions ideal for the economical production of milk. There are but
T an | igi 88 1B g 8 few ereameries in this portion and therefore, the market for dairy
F FEERFE] £2:5%= roduets is not as well developed as in the nort i |
U i om el Bl R e o the et i T, o A ik i
T | T =tqss sats  ess cctocess  eesew work has been devoted to the southern half of the state.
l : i | ! H |E ’ i | Up to the winter of 1914-15, the department had opersted thir-
! | H B { i1 ! teen dairy trains. These covered every railroad line in the state
E i ! j 15 { ] l i : '5 gl | I and furnished the lecturers an opportunity to resch 672 towns, 61
g L I 12 iali Lé | | i :6 "i 18 ’,E of which were given two or more meetings due to the erossing of
p 53 15 g 1158 6518 1 iuss i - LES . E the varions lines, Thess specinl teaing were conducted in o manner
H 78 5 Filp 3853 g Eéjg‘a 3 Eg Ei 4 to ereate an interest in dairying and prepared the way for more
: EgBEE B I 5 5_55 g ggég detailed information in the localities visited,
"oElE g .}g g]j :;55“3 E.!gé D'll_l‘inlg the year ending November 1, 1915, representatives of the
éi 5 3 i; gg g ﬁﬁ £z Eg E Esf ..E Eéz Assoerition met 250 andiences in 71 counties. The records of at-
E & <5 REARESgRS 3_ A !mdm show that 46,200 people were reached. OFf the 258
sy | 33385 3385 LBY gsuyssece  gzess nudiences, 37 wore in attendance st farmers’ institntes, 58 at dairy
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and ereamery meetings, and the remaining 164 at meetings eon.
ducted by the dairy association dirvetly.

Two specisl deiry trains were operated during the monthg of
Janvary and Febroary, 1915, Each trip was three and onehaif
weeks in length.  The lines of the Chicago Great Western, the
Chivago, Milwankee & St. Panl and the Waterloo, Cedar Falls g
Northern were covered,  In vach ease the railroad companies fop.
nishied the eqnipmont absolutely free of eharge 1o the Associntion

Half day and full day vieetings were held at onch own, |y
addition to the regular leeture work, community dairy shows, boys'
nnel girls” judeing contests, milk rocord, contests, ole, were con.
ducted. More extensive exhibit ears were earried on thess traing
than on any previons eampaigns.

THE COMMUNITY DAIRY SHOW,

Community dairy shows were held in eonjunction with filfty-eight
meetings, These were more successful than had been anticipated
and brought ont an average of cighteen cows and bulls at eaeh
place. The business men at each town eo-operated in making the
show a suceess and offered attractive eash and merchandise prizes
for the best animals exhibited. The dairymen and leading farmers
in the communities also gave considerable of their time in enconr
aging their neighbors to exhibit eattle.  All breeds of cattle nsed
for milk production, whether grades or pure breds, were entered,
which gave an exeellent opportunity for eomparison of the various
types.

The shows were held in a lumber yard or livery stable which
afforded the best place obtainable to stable the animals and farnish
shelter for the audiences as well. The programs were opened by
leading the best cows into the ring and using them to demonstraie
the essential eharscteristics of good productive dairy type. Ques
tions were then ealled for and discussions held in whick all were
invited to participate.

After the cow demonstration was eompleted, the ring was made
larger or when the weather would permit all of the animals were
lind into the streets, and the judging of the various classes begun.
The animals were then placed by the judge in regard to their
dairy qualities after which eneh was gone over carefnlly and its
desirable and undesivable points explained.

The community Dairy Shows made it possible to reach the man
milking a few cows and point out to him by the use of a member

DAIRY AND FOOD DEPARTMENT B

of his own hend the difervnee between the profitable and the un
profitabile diairy cow. It was explained to him on his own basis,
and he was enconraged to determine further the real value of his
perd by weighing and testing the milk. Considerable frionilly
rivalry was ervated among the exhibitors which will undoubtedly
Jead in many instanees to better feed and eare in the average hend
of milch cows.
INTERESTING THE CHILDREN,

In addition to the Farmers' mectings, an effort was wade to
peach the younger generation.  The majority of the county super-
intendents were glad to eomply with the request that the rueal
schools elose for n day and the childeen be allowed to attend the
meetings. 1t was not an uneownmon sight to see a conntry sehool
teacher bring all of her pupils to town in a sleigh or wagon.  The
students from the eountry and town were assembled in the hich
school where lectures were given on the importance of agrienltural
training with special reference to dairving

At the eomplotion of the leetures at the high sehool, the students
aecompanied by the instruetors, were taken to the barn where the
cattle for the community dairy shows were kept, and instruetion
given in Judeing. The cow demonstration was given first to ex-
plain the eharacteristics of the correet type of dairy cow, Then
the boys and girls were supplied with dircetions and all required
to compare the class of animals brought before them. After in-
specting the animals for twenty minutes, the students wrote their
placing together with the reasons for same, on the direstions sheot
and these were handed to the lecturer in charge, Disenssions were
then held and all questions answered.

The business men at the various towns gave prizes for the hays
and girls who judged. The students generally were very mueh
interested in the work and expressed a desire to study their agri-
eultural work in sehool in a similar way. During the winter of
191415 nearly 3,000 boys and girls were reached in this manner,

WEIGHING AND TESTING THE MILK.

To be enpable of judging and comparing dairy cows is important,
but the only definite way to determine the value of a cow is to
weigh and test her milk. Tt was a question as to how this conld
be introduced to best advantage on the average farm. The work
was carried on along the Chicago, Burlington & Quiney line in
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southern lowa, where the small oumber of dairy eattle wounlg not
permit the orgunization of cow testing iMI‘i:l.ﬂ ions. It was simply
o matter of getling some one in as many families as possible starfed
to weighing and testing the wilk of the herd,

It was decided that this eonld be most efficiently done by in.
angurating o milk reeord contest among the boys and girls between
the sges of twelve and twenty years, These age limits were mgde
to insure fair competition 1o all who entered and also to interest
those whn were in a position to derive the greatest benefit from the
work, It was found easier and more belpful to mould the futurg
of the hoy and girl than to change the fised habits of the father
amil mother,

Any boy and girl between the speeified age limits who eould
weigh and test the milk of throe or more cows for three eonseentive
months, was eligible to enter the contest.  The contest proper closed
in three months, bt the contestants were all encouraged to eontinge
the work for at least one year in order to get the entire lactation
period of each cow.

A supply of monthly record sheots, feed standards, and pamphlets
containing all of the neesssary direetions for earrying on the work,
were furnished to each contestant,  They were required to furnish
themselves with seales amd wherever possible, with Baheock testors,
In ease the tester eonld not be seeured, the contestant was required
to have the creamery or station man test the samples for butter.
fat not less than twice each month, At the end of each month, the
recorids were transferred to n snmmary sheet and the complete
data mailed to the office of the association,

The manner of grading the reports was hased npon the efforts
put forth by the contestants, and not on the production of the
ecows. In addition to the reports, an essay of not to execed 500
words deseribing the manner in which the work was carried on and
the benefit derived therefrom was required from cach contestant.
Any changes which improved the rations or made the produetion
of milk more ce ieal, were ¥ ized, but it was realized that
the eontestant lad no opportnnity to seleet the cows with which
he must work,

The following seore was used in grading reports:

Aceuracy, 25; number of cows, 15; neatness, 20; completeness of
details, 20; essay, 20; perfeet seore, 100,

Y
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The hreeders of dairy eattle, the publishers of Jdairy mngnzines,
and the manufacturers of duiry applinnees assisted very materially
in making the eontest n success by offering valuable and practieal

ces fur furthering the dairy industry,

The results of the contest are gratifying.  There were 157 boys
and gil'l.li who completed the work, Many of these tested more than
the required munber of cows, while some tested as high as fourteen
during the ettire contest, The reports show that 623 cows produced
an avernge of 404 pounds of milk and 196 pounds of butterfut
per month or 13.5 pounds of milk and .65 pounds of fat per dany.
The average milking period as tabulated on the reports, is cight
and one-half months, which makes an ayerage of 3434 pounds of
milk and 166.6 pounds of butterfat per year. The averapge eost
of feed per month was $4.50 por ecow.  This ineluded drey fosd two
months and posture one month,  The cost of produeing 100 pounds
of milk averaged £1.11, and of pr&llu‘ing one pound of butter-fat
twinty-three cents,

The average price received for hatter-fat which was sold for the
manufacture of batter was 23.5 vents per ponnd.  This shows a
profit of only one-half eent per pound for the butter-fat if the skim-
wilk and manure are allowed to balanee the cost of labor, interest
and depreciation, The avernge price received for butter-fat used in
ite eream making, was thirty-eight eents which shows the advantage
in selling sweet eream for this purpose,

The relatively low priee of butter-fat, as shown hy the reports
of the contestants, is due mainly to the lack of loeal markets. Dur-
ing the same months, the price received for hatter-fat in the north.
ern balf of the state, was twonty-cight eents per ponnd.  The high
wost of production is aceounted for by the nnbalaneed rations fod,
OF the 157 hends in the contest, thirty-two were recciving silage,
twinty-nine alfalfs hay. and only eighteen a combination of these
two feeds.  The amount of cottonsesd meal, oil meal and bran fed
wes small and limited to only a few herds. The prineipal ration
wed consisted of corn and oats, mixed hay, and corn fodder.

The results of the milk record contest show the conditions as
found in the average small herd of mileh cows in southern Towa,
They emphasize the importanes of gotting the farmer, who milks
o few cows, interosted in his herd.  They also indicate the part these
herds play in lowering the produetion of the Towa cow.
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OTHER WORK,

The calls from the farmers’ institutes for speakers were more
mnmerous this year than heretofore A large nuinber of reqme,
could not be neeepted, heenuse of the other work which was bliu
carried on at the same time,

Several dairy short courses were also condueted.  These wore jy
the older dairy communities where detailed information was .
quired.  These were three duys in length and instruetion in bresd.
ing, feeding, testing, dairy cattle judging, ete, wis given, AL
though the speeinl dairy short course was new, the attendanes was
very good at cach of these condusted.

Due to the exeesdingly unfavorahle weather during the past sun.
mer a smaller number of ereamery picnies were held than nsual
Sueh gatherings are an excellent means of bringing the patrons to.
gether in a social way as well as to hear the practieal diseussion
of subjocts essentinl to the improvement of conditions on the farm,

During the spring and fall months when the work is urgent o
the farm and it is therefore difficult to hold meetings, bulleting
are sent to the loeal newspapers, These contain timely sugzestioss
which assist the farmer in solving the problems which eonfront him
with reference 1o his dairy herd. They are written with the ide
of assisting the erenmeries in improving the quantity and quality
of raw product. The newspapers are lending their assistance by
giving the information a prominent place in their columns.

One of the important features of the work has been the establish.
ment of a Dairy Cattle Congress in conjunction with the annual
eonvention. This vear the show was unsurpassed by sany similar
event. It brings dairy cattle breeders with their choice animab
from evory part of the United States and offers the farmers of nof
only Towa, but the Mississippi Valley, an opportunity to become
acquainted with the various breeds. Preminms are offered for
butter, ehesse, and milk, which in addition to the display of dairy
appliances and farm implements, bring thousands of prosperows
farmors. The convention proper is held in a building on the
grounds, and subjects of interest to the buttermakers, ereamery:
men and dairymen are discussed by authorities of national reputa:
tion.

The Town State Dairy Association in all of its work has been
assisted in & large meusure hy the other dairy interests of the State
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Chief among these is the Dairy and Food Department whick had a
pumber of speakers on the teains throoghout the tours and also
co-aperated in all the other work, The individual dairymwen have
alo suerifie] portions of their thne to edueating their brother
garmers in better methods and giving them the henefit of valuable
experience. The Dairy Department of lowa State College and the
State Veterinary Department have also given a great deal of assist-
anee from time to time,
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