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PART 1

FIFTH ANNUAL REPORT
Chapter I. Summary of Work for 1918.

This Fifth Annual Report of the State Highway Commission is
divided into two parts, Part One contains a resume of the chief
activities of the Commission for the year ended December 1, 1918.
It will be noted by comparing Part One of this Report with for-
mer annual reports, that the work handled by the Highway Com-
mission has greatly increased in volume during the past several
years. This is due to new. duties imposed by law and to the in-
creasing amount of assistance rendered other state departments and
the several counties.

Part Two contains a summary of the annual reports of the
ninety-nine county engineers for the year ending December 31,
1918, with comparison with expenditures for past years.

The Year 1918.

It is not possible to relate here, nor would it be of any profit
to describe all of the difficulties which confronted the road builder
in 1918.

During the year 1918, the whole thought of the people of the
state and nation became centered on one great activity, that of win-
ning the war., Not only was highway work necessarily curtailed
by advancing prices of labor and materials but the actual shortage
of labor made it difficult to perform even the necessary mainte-
nance work and the restrictions placed on the use of materials, .
particularly steel, and on the use of rail transportation, towards
the close of 1918, had practically brought road and bridge con-
struction to a close. These conditions, of course, were not pe-
culiar to highway work, but applied to all industries as well.
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While laboring under the restrictions of the Federal Government
relative to construction work not essential to the winning of the
war, an effort was made by the Highway Commission to influence
local highway officials to center their efforts on road maintenance
not only to preserve what improvements had been made, but to
facilitate the marketing of farm products.

Damage by Floods.

In June a storm of unusual severity swept the central portion of
the state and did untold damage to roads and bridges in a number
of counties. This flood, reliably reported to have been the greatest
in this section in the past forty years, particularly affected the
Skunk and Towa rivers.

A number of large bridges supposed to have been of permanent
construction, though built before the State Highway Commission
standards, were generally adopted, were destroyed by this flood.

In August another flood almost as severe but more local in its
extent, occurred in Dubuque county. The damage done in that
county alone, to bridges and culverts was estimated to be in excess
of $100,000.00.

The counties affected by these floods were, under the prevailing
conditions, unable to replace any great number of their structures
with permanent construction, but in order to keep highways open
for traffic, were forced to build temporary structures, Aside from
the loss sustained in the destruction of bridges and culverts, great
damage was done to road grades.

1918 Prices.

While the prices of materials continued to advance as in 1917,
the most notable advance in the cost of construction was in the
price of efficient labor. Few counties were fortunate enough to
have any great amount of material left over from the preceding
vear as buying had already become restricted.

The average price of earth excavation for the year was $0.3421
per cubic yard as compared with $0.2469 in 1917, and $0.2143 per
cubic yard in 1916. It will be noted that the average price for earth
work in 1918 was 60% higher than in 1916 and 38.5% higher than
in 1917,

The average price paid for standard sawed Douglas fir 3"x12"
in car lots F. O. B. county in 1918, was $37.00 per M as compared
with an average of $26.70 per M in 1917. This was an increase of
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3869. The average price of standard sawed white oak, 3"x12”,
in 1918 was $38.00 per M as compared with an average of $32.00
per M in 1917, or 18.8% higher.

The average price paid for 16 feet red cedar piling in car lots F,
0. B. county in 1918 was $0.183 per foot as compared with an aver-
age of $0.153 in 1917. This is an increase of approximately 20%.
The average price paid for Class A corrugated pipe increased 7.8%
over the average price paid in 1917. The average price paid for
(lass B corrugated pipe was 6.7% higher than that paid in 1917.

The average price paid for reinforcing steel in car lots, stock
length, F. O. B. county was $3.66 per cwt. for one-half (}%) inck
bars and $3.62 per cwt. for three-quarter (34) inch bars. Tin
average price paid in 1917 was $3.52 for one-half (14) inch bars
and $3.60 for three-quarter (34) inch bars. In almost all cases. the
three-quarter (34) inch bars were purchased in small lots, the one-
half (}%2) inch bars being used in large quantities.

The average price paid for steel trusses F. O. B. county in 1918
was $6.50 per cwt., as compared with $5.90 per cwt. in 1917. This
was an increase of 10% over 1917 prices. The average price paid
for I-beams F. O. B. county in 1918 was $5.25 per cwt. as com-
pared with $5.15 per cwt. in 1917,

The dealers’” average net price of cement F. O. B. Cedar Rapids,
lowa, was $2.18 per bbl. in 1918 as compared with $1.98 per bbl.
in 1917. The cost to counties was in excess of these prices as
these quotations represent prices to dealers and do not include
dealers profits nor the cost of local transportation. During the
vear, the price of cloth sacks was increased from 10 cents to 25
cents each.

Co-operation of Local Officials and Contractors.

The Commission wishes to take this opportunity to express to
the general public its appreciation of the co-operation of and the
splendid assistance rendered by county engineers, county super-
visors, township officials, city engineers, members of city and town
councils and the contractors engaged on road, bridge and street im-
provements.

All of the federal restrictions which the Highway Commission
was called upon to assist in interpreting and enforcing, were cheer-
fully met by all, as it became apparent that such restrictions were a
vital element in bringing the war to a speedy and successful con-
clusion.
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With the freight rates and prices of material rapidly advancing,
some controversies naturally arose between contractors and offi-
cials over the adjustment of existing contracts. However, all dif-
ferences of this character were almost universally approached by
the various parties in a spirit of absolute fair mindedness.

While many contracting organizations finally brought their activ-
ities almost to a close before the end of the year, the Commission
feels that in many instances the contractors rendered the public a
very great service through their efforts to secure materials, trans-
portation facilities and necessary labor in order to complete essen-
tial improvements, and thus assist in keeping the highways open
for traffic.

On the other hand, the Commission gladly rendered contractors
whatever assistance it properly could in securing materials and the
use of transportation facilities, not only to aid in the prosecution of
improvements already under way, but to enable contractors to re-
tain, at least the nucleus of their organizations in order that these
organizations could quickly be rebuilt when it became possible to
prosecute highway improvements more vigorously.

Work of U. 8. Highway Council.

In order to bring about some uniformity in the consideration of
*highway projects by the War Industries Board, the State Highway
Departments, the Federal Bureau of Public Roads and the High-
way Industries brought about the appointment of a committee
known as the U. S. Highways Council to assist the War Industries
Board, the Capital Issues Committee and other government boards
in regulating street and highway improvement. -

Orders were issued that all projects involving the use of ma-
terials required by the government or involving rail transportation
or the issuing of bonds should be submitted to the U. S. Highways
Council for approval. It was intended that no work on highways
and streets not absolutely essential, should be allowed to proceed.

A few weeks before the signing of the armistice, it was ordered
that each state should submit for approval, a program of all con-
struction and maintenance work contemplated for 1919 by counties,
cities and towns, and townships. The huge task of collecting this
information was well underway by the Commission when actual
hostilities ceased and the requirement was cancelled.

FIFTH ANNUAL REPORT
Men In Military Service.

During 1917 and 1918, twenty-two men in the em
Highway Commission entered military service.
employed to do the essential work which the remai
not accomplish. This involved the hiring of an aln
force of draftsmen.

ploy of the
New men were
ning force could
10st entirely new

The Commission expects that most of the men who entered Fed-
eral service will return within a short time,

Bridge Plans.

Detailed plans were prepared for 236 bridges in 58 counties esti-
mated to cost $1,298,000.00. Designs were checked or app;'oved.
for 163 bridges submitted from 36 counties, the estimated cost of
which was $634,000.00.

Bridge a‘nd Material Contracts.

During the year, the Commission checked for approval, 173
bridge contracts totalling $1,760,797.85 which were submitted from
68 counties. The total amount of bridge contracts approved in
1917 was $2,179,000.00 and in 1916 was $2,070,800.00.

Railroad Crossings.

During 1918 very little was accomplished in the improvement of
railroad crossings. However, the work of making surveys and
plans for the elimination or improvement of some of the more dan-
gerous crossings was continued in anticipation of being able to give
more attention to this class of improvement when conditions be-
come more nearly normal. .

During the year thirty (30) crossing projects were listed for
improvement, bringing the number thus listed for improvement or
elimination up to 305. Eleven (11) projects were surveyed; plans
and estimates were prepared for six (6) ; conferences held on thir-
teen (13) and eighteen (18) projects were successfully adjusted.
This subject is treated more fully in Chapter V of this report.

Road Profiles Approved.

During the year, profiles for the improvement of 321.1 miles of
road were checked and approved.

The following table shows the mileage of road profiles approved
during past years:
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Year. Profiles Approved.
: 503 I T W A e M SR e 1Y BT ] 29  miles
R e R I e L B 445 miles
L AT ] i L e« o 549 miles
PO R R 880 miles
B e e 899.5 miles
51 (. S R AW Y. [

Federal Aid Road Projects.

Thirty-nine federal aid road projects involving the improve-
ment of 555.5 miles of road, have been outlined by the Commis-
sion. Thirty-three of these projects have been submitted to the
.Federal Government and 27 of these projects have been approved
by that department. Surveys have been made for 27 projects
and detailed plans have been completed for 16 projects.

During the year Project No. 1 located in Cerro Gordo County
was completed and contracts were let for Project No. 2 in Wood-
bury County and Project No. 7 in Marion County. The two latter
named projects consisted in building roads to finished grade and
were incomplete when construction work for the season closed.

Bids were asked for on Projects in Buchanan and Delaware
counties, but the prices received were so high that it was deemed
advisable to postpone construction until conditions became more
normal. Bids will be asked on a number of these projects early
in 1919 with the thought of starting construction work as soon as
the season opens.

A detailed report on the status of the various projects appears in
Chapter VIL.

Roads at State Institutions.

The Board of Control of State Institutions directed the Super-
visor of State Roads to limit the road work during 1918 at the va-
rious state institutions to that which was essential or of particular
importance. Consequently, road construction was carried on only
where the work had been previously begun, or was necessary to
maintain the roads in usable condition. ]

The grading of three and one-half (314) miles of road at the

State Hospital at Cherokee was completed and all but three-quar-
ters (34) of a mile of this road was surfaced with gravel. This

work will be completed early in 1919.
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The gravelling of the five miles of road through or adjacent to
state lands at the Colony for Epileptics at Woodward was com-
pleted in 1918 with the exception of about three-quarters (,ki) of 1
mile.

Surveys and plans were made for the improvement of one and
one-half (112) miles of road at the lowa Soldiers’ Orphans Home
at Davenport and contract was awarded for this improvement but
the contractor was unable to do the work.

The Thirty-seventh General Assembly appropriated $11,000.00
for paving at the State Hospital for Inebriates at Knoxville. This
work was done under the direction of the Commission in 1918.

Maintenance and repair work was done on the roads at state in-
stitutions including the two first above named, the Towa State Col-
lege at Ames, the State Hospital at Mt. Pleasant, the State Peniten-
tiary at Ft. Madison and several others.

Capitol Grounds Improvement.

Engineering services were furnished the Executive Council in
making detailed plans for and in supervising the improvement of
the State Capitol grounds at Des Moines. This involved the plac-
ing of sheet asphalt pavement and the preparation of detailed plans
and specifications for a retaining wall, to be built along the south
boundary of the grounds and for a heating tunnel to extend south-
east from the State House to a point near the railroad tracks.

Selection of Inter-County Road System.

The Commission has selected a “‘comprehensive system” of inter-
county highways, containing approximately 6,000 miles, in accord-
ance with the provisions of an act of the Thirty-seventh General
Assembly. While the full details of this system have not been de-
termined, the system as a whole is complete.

Survey at Spirit Lake.

The executive Council requested the assistance of the Highway
Commission in determining the level at which the water in Spirit
Lake and the two Okoboji Lakes should be held. Several miles of
levels were run, tying up the different high and low lake stages of
past years. A study was made of the drainage areas tributary to
these lakes and of the effect which drainage projects in this area
will have+on the run-off. [
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Designs for Dams at Lakes.

At the request of the State Fish and Game Department, plans
were prepared for reinforced concrete dams at the outlets of six of
the state lakes. The construction work was in charge of Mr, Paul
Graham, engineer for the Fish and Game Department.

Survey of Keokuk and Odessa Lakes.

At the request of the State Executive Council, the Commission
has caused the above named lakes, which lie in a joint drainage dis-
trict in Louisa and Muscatine counties, to be surveyed and maps
and descriptions of each forty acre tract prepared, so that state
lands can be disposed of as required by law. The surveys and of-
fice work have been performed by the Central States Engineering
Company of Muscatine, under the general direction of this depart-
ment.

Standard Specifications.

During the ‘year, the following standard specifications and plans
were revised and published :
Bridge Lumber and Piling,

Corrugated Metal Culverts,
Bridge Paints.

The following new standard plans and specifications were issued:

Thru Riveted Truss Spans, “T" Series,

Low Riveted Truss Spans with Joints, “*Y" Series,
Reinforced Concrete Abutments,

Standard Specifications for Federal Aid Projects.

District Engineers.

The six district engineers spent 1,222 days in the various coun-
ties assisting in the county and township work. They attended 28
road lettings, 104 bridge lettings, and 75 lettings for road and bridge
materials. Eighteen federal aid road projects, involving the im-
provement of 206 miles of road were examined in detail.

Testing Materials.

During the year, 67 samples of materials were tested and re-
ported. This was a little more than half the number of tests that
were made during 1917,

The Year 1919,

The conditions confronting the road builder and the prospects
for highway work are far different from what they were in the be-
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ginning of 1918.  With government restrictions almost entirely re-
moved, with all classes of materials released for general use' and .
with a plentiful supply of labor, no reason appears why road and
bridge building should not be pushed during 1919, to the full extent
that funds are available.

There are two important factors which lend their influence to-
ward an active program of road construction. Out of the experi-
ences arising from the war, the people have seen the necessity for
more adequate facilities for local transportation, and secondly the
vest army of men being released from military service not only pro-
vides the labor necessary for such work, but places before the pub-
lic, the necessity of providing these men with employment and it is
quite generally felt that no better means of furnishing employment
can be found than by inaugurating an extensive program of road
improvement.

In addition to the usual local funds available for highway and
bridge work, there is available for Federal Aid Projects in 1919,
an accumulation of federal and state funds which have not been ex-
pended on account of the high prices and general restrictions pre-
vailing.

The estimated funds available for 1919 are as follows:

Fedaral Ald PUDdB. ... .o ccrmonssmnsorasiranssenes Pl e $ 1,272,000.00
State Aid Funds..... O e e I e ST s Tal . 1,372,000.00

Levies:
COUDEY: =0 8wk sacs @ sis b e arae s e i How A sk e .. 17,208,000,00
Township .. icessresscrans S e ey gy, ol ve.. 3,626,000,00
Auto Fee Distribution to Counties........... AR R R 1,600,000.00
$15,078,000.00

Organization of Commission.

The present organization of the Commission by Departments,
is as follows:

COMMISSIONERS.
B 0. Beard.. v N L e Mt. Ayr, Jowa, Chalrman.
T, Wi, FEOIEBNL . o4 o pacnimsrd e adct g e Scranton, lowa.
8. W. BeYBr. ivsinisssaasnisassaimng .Ames, lIowa.

ADMINISTRATIVE DEPARTMENT.

T. H, MacDonald...................Chief Engineer.
F. W. Parrott..... CE e i Auditor.
J.W.Elchinger.....................BnlleﬂnEditor.
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ADMINISTRATIVE DEPARTMENT.—Continued.

Velda Rowland ........c.occcnuneed Stenographer.
May Vanderlinden ................. Stenographer.
Biith VoorBees «.....coeveiaunnnias ile Clerk.
HOth HAREI . v viv e msmmrsmensyswioss Bookkeeper.
Luella DevereauX .................. Stenographer.

ROAD DEPARTMENT.

F.R.White......... RS A e s s Road Engineer.
Anne Vanderlinden ................. Stenographer.
PLANS.
WL JOMBE . v voeisnisanms i am st /aariom Assistant Road Engineer.
2 - U 5 T e L Assistant Engineer.
T W BRI == s P i s r et e Assistant Engineer.
= I LT e A D AN A Assistant Engineer.
W. M. MacGibbon. ... onswmsvoe don Assistant Engineer.
1Ly Y] S T Draftsman.
N ] SR e e e Draftsman.
B G Hehneldor: . oo scns oo b s Draftsman.
= g e e Draftsman.
COBeAr TTUeDIood ..o oo vomvmnances v ey Draftsman.
R B R T e el o o A e e o Draftsman.
CONSTRUCTION.
IS N BTN . o s o i o e a a d Construction Engineer.
B BOBROT . 2.5 v %00 caiwwian o siesne s o Assistant Engineer.
Porry J. Preston. .... ... .cccoecnene Assistant Engineer.
LAY el R A A N eSS S e Assistant Engineer.
LOFOY. BEYOWIL /i aviscmisian e sais sesins s e Assistant Engineer.
BOrt MBYOIE ... .vevsvrvnscihnsaans Assistant Engineer.
A A CBROREIN e e B Assistant Engineer.
SURVEYS.
Raymond B. Zaek. . ....coaioiaaiiss Chief of Party.
e, B CIRIR. o iueinr s cmesmanisrenss Chief of Party.
M. B JONMBON . 5o e ine s ool asarned Chief of Party.
e I I o o e o v A e Chief of Party.

BRIDGE DEPARTMENT.

Ji-H. Amen. .. 2 et asa ki ATl e s Bridge Engineer.

E. F. Kelley........ RO s T e, Asgsistant Bridge Engineer.
E. W. Blumenschein............... Structural Engineer.

J. A. Paulsen..... okl ek Ta a s e e i Construction Engineer.

R Y e A Designer.

WV NG AABRINE <o o0 v vsmss sie e mn s mses Designer.

HAITY BOWHIRR o5 o5 5050 0000 005,555 .. R. R, Crossing Engineer.

¥ B EITRBAI L s e e b s Consulting Engineer.
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BRIDGE DEPARTMENT.—Continyed.

H.B. Collins........ O T My SO Draftsman.
BB BRI -y e o ai e s i e Draftsman.

H A.BBOBOD.cciacssnsermsassasanss Clerk.

Mrs. M. P SHEOrS....cocrncreranss Clerk.

Mrs. J. A. Paulsen. .. .iqiiideves Stenographer.

DRAINAGE DEPARTMENT.

Bt W CINAE o vaieisan et s ek Drainage Engineer.

WOMENS' DRAFTING DEPARTMENT.

RMR WEISON, v i v srwra sl wrsosrsainin Superintendent.
Jehndn COYEDEITY. .. ooncarrrmemmmewse Draftswoman.
PRI AIMDTOBE <ot vvr v srvemensinns Draftswoman.
Oarits MeCarToll vaiccassvasiaaaua Draftswoman.
Jasale- BYOOKE ot vie s simaiesiesive e Draftswoman.
Rl BB < ol h s e b B e e Draftswoman.
DOrothy: Twitchell e svscniad Zeesy Draftswoman.
Frances MeCall ...ouiiseisadcienins Draftswoman.
Violet RODerSon .. . vusssesisevwannss Draftswoman.
Balla CoOUurtney ......«scsaawnsasviss Draftswoman.

DISTRICT ENGINEERS.

W E o BORYE w0 v aivossmnom i simr, b biass . District No. 1.
L, PR T e A T S AT o e ST g District No. 2.
BWE OO 4 vaivaa s e asins e e District No. 3.
203 ) Fny e b DR B e e e E i District No. 4.
ot Morrson. - ivi i s sovdni e District No. 5.
), O T A e District No. 6.
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Chapter II. Recommended Highway Legislation.

lowa has come to the opening of a new period in highway de-
velopment, a period in the life of -the state that is quite distinctly
shut off from the preceding years by the span of our participation
in the war. For nearly two years, the whole thought of the people
of the state has been on this one great activity. During this time,
particularly during the past year, we have advanced materially but
little in the development of our roads, but the loss is more than
compensated, for during this period we have been building more
certainly and securely than ever, a pride of citizenship and a loyalty
to Iowa, with all its potential promise of united thought and effort
to build a finer and more powerful commonwealth.

It is just now an interval when careful, constructive thought is
possible. The turmoil and confusion of war demands and war
activities is rapidly decreasing. We realize, perhaps only vaguely
as yet, that years must follow years of constructive effort, to over-
come the waste and destruction of the past four years. It is well
that we should take thought-of the future, before our constructive
activity is fairly begun, that we may select with care the lines of
endeavor that will bring about most surely and completely the ideal
expressed when we speak of our state as a commonwealth, It
must be remembered that the same character of people, the same
loyalty and the same enthusiasm, will actuate those of other states
in their reorganization and reconstruction problems which are the
aftermath of the war, and in order that this state may hold her
place, that she may hold a great place in the union of states, we
must incorporate into our common activities and interests the
things which are fundamental to the growth and development of
every constituent part of the state. There are many lines of activ-
ity whose call is insistent, but none of more importance than the
proper development of our transportation and communication sys-
tem. The war has been a wonderful exposition of the funda-
mental relationship of food and transportation to any great effort
of the race, and has emphasized the fact that our ability to produce
exceeds our ability to transport. This point cannot be too well un-
derstood. An intelligent and substantial program of agricultural
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cducatllo_n and agricultural dcve]opme'nt has constantly increased
our ability to produce, and a far less ntelligent policy adopt d
wards our tm!‘SPO“aliO“ systems has prevented our facilitigsefr;?:;
keeping pace with our transportation demands. In our hour of
need, the weaknesses and delays which haye handicapped the s
dividual in times of peace, jeopardized and greatly limited the :;
fort of the whole nation,

Our highways and our railways cannot be considered separatel
They are both parts of a transportation system and each sﬁould ge
developed as supplementary and not competitive units. No matter
to what extremes of thought enthusiasm for motor vehicle trans-
portation leads, it is not within the realms of probability that the
motor vehicle will supplant the railway as a freight carrier from
this state to the eastern markets. It is apparent, however, that
the motor vehicle, particularly the motor truck, is rapidly becr;ming
an established agency for collection and distribution between the
farms and the local markets. This fact alone is not sufficient to
produce a close relation between consumer and producer, but it does
become an essential part in the unity of production, transportation,
and efficient marketing, That we are now faced with the neces-
sity of bringing about a condition that will eliminate the waste and
encourage the production of food stuffs, particularly the food
stuffs such as eggs, milk and garden produce, which must be trans-
ported quickly and efficiently and at the same time provide a direct
connection between producer and consumer, it is apparent to every
student of economic and agricultural conditions. In this plan, the
building of roads that will be continually serviceable under motor
traffic is one of the essential requirements. Yet, the economic ad-
vantage of improved roads should not be emphasized to the detri-
ment of their necessity from the social standpoint. It has yet to
be proven that the value of improved roads is greater from a com-
mercial standpoint than from that of the social service they will
render. It is not necessary, however, to differentiate the two ser-
vices, The same system that will give adequate commercial service
to the state will likewise provide for the social uses, and it may be
added, that any system of roads which gives adequate service to a
community in times of peace will in times of war, with few modi-
fications, serve the military demands.

Ihe Development of Highway Systems within the State.

The process of the development of highway systems in this state
has been logical and the basis sound. Prior to 1913, the one hun-
2
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dred four thousand miles of public highway in the state were ad-
ministered by the sixteen hundred odd townships. In 1913, the
total mileage was divided into two systems; i. e, a township system
of approximately eighty-eight thousand miles, and a county road
system of approximately sixteen thousand miles. In 1917 the
Highway Commission was authorized, in co-operation with the
county boards of supervisors, to plan a third system; i. e., an inter-
county system of from two thousand to six thousand miles. It has
been found that an adequate primary system of roads, which will
connect all of the large market places and county seat towns, and
cover the principal traveled roads of each county, will require the
maximum mileage stipulated. With the development of this sys-
tem, our roads are now divided into the following classes:
Township road system, approximately 88.000 miles.

County road system, approximately 10,000 miles.
Inter-county road system, approximately 6,000 miles.

The exact details of the latter system have not been worked out,
but the system as a whole is completed. The classification h'f\s not
been based upon arbitrary methods, but by the natural selection of
the main routes by the population in each community. The selec-
tion of the inter-county road system was made necessary by the re-
quirements of the Federal Aid Road Act, which requl_red the state
to propose for improvement a system of roads on which would be
expended the appropriations by the Federal Government.

Highway Traffic Census.

The division of the highways of the state into continuous sys-
tems has produced a curious condition. While the amou.nt of traf-
fic has been increasing enormously, the amount of traffic on some
of the roads of the township system has decreased and has con-
centrated on the roads of the county isys:tem. .The concent(;’at;‘c:;
of the greatest portion of traffic on a !muted rf‘u!eage of 'roats s
conclusively demonstrated the possibility of giving ser\?c&; ?ni g
public by improving a comparatively sm'a.ll pertfﬂntage o t1niun§z-
ways, which in general constitute the c.llrect lines of connnection
lio;1 between, or radiating from, populatfon centers. In coears pias
with the Federal Aid road projects during the past Lwo zads Ipro—
curate counts have been made of the t::avel ov;er t er
posed for improvement, with the following results: =

In 1917, traffic counts were mafle at -forty-g?vel}bs::(tlno; o
cated in seventeen different counties, widely distri
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state. These counts were all taken on the roads of the inter-
county system.

Local traffic, made up of the town to town, town to farm, and traffic
originating in the towns, constituted forty-six per cent of total.
Inter-urban, and inter-county traffic, made up of traffic between towns

in the same county, or between towns in adjoining counties constituted
forty-seven per cent of the total.

Tourist, or inter-state traffic, constituted six and five-tenths per cent of
the total.

The average daily traffic per station for the seventeen counties, was
three hundred thirty-nine vehicles. :

The daily average number of passengers carried was nine hundred
ninety-six.

Of the average number of vehicles, three hundred thirty-nine, carried
per day, two hundred ninety-two were motor driven and forty-seven horse
drawn.

In 1918, traffic counts were made in nineteen counties at forty
stations, with the following results: f

Grand total units of traffic

...................................... 67,886
Loaded: frelght vehlelas . i oo micie sa e vnie s e b atass e 2,654
TatEl PHEHENEETS Carrhatl, , s G o i e s A L 150,959
Average total units per alalon. ih s T A e R e e et 1,808
Average daily traffic........... e R e i e e 260

This total traffic was divided as follows:

Local, as defined above, forty-six per cent.

Inter-urban and inter-county, forty-seven per cent.
Tourist or inter-state traffic, six and one-half per cent.

The results of the traffic count for the two years agree quite
closely, and indicate that the traffic over our roads on the basis
of its origin, is divided into the following parts:

Local, or town to farm traffic, forty-six per cent.

Inter-urban and inter-county, forty-seven per cent.
Touris tor inter-state traffic, six and one-half per cent.

The traffic counts were taken at each station for a continuous
period of seven days, and the results given are the average, daily
results for all the stations. The counts taken during the two years.
therefore, are the average for eighty-seven stations in thirty-six
counties, over one-third of the total counties of the state. These
counties are widely distributed and may be taken as fairly repre-
sentative of the state away from the immediate vicinity of the
larger cities, but the averages are misleading as to the total traffic
which will occur on roads which lead into the larger cities, The
average traffic on one of the main roads leading into the city of
Atlantic in Cass county is nearly one thousand vehicles per day.
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Preponderance of Motor Driven Vehicles.

Of equal interest is the classification of the traffic in accordance
with its motive power. It was surprising to find that in 1917 the
averages show that eighty-six per cent of the total traffic was mo-
tor driven and only fourteen per cent horse drawn. From the
promised development of the motor truck, it is predicted that even
this percentage of horse drawn vehicles will be decreased. The
above figures are enlightening as to the reason why such an in-
sistent demand is being made for the improvement of our main
public highways in such a manner that they will render continuous
service for motor driven vehicles.

Briefly summarized, it may be said that the average traffic on
the main country road outside the influence of the larger cities, is
three hundred vehicles per day, and these vehicles will daily carry
more than eight hundred people, and that more than eighty per
cent of these vehicles will be motor driven. Also that forty-six
per cent of this traffic will be local, forty-seven per cent wfll be
inter-town or inter-county, and six and one-half per cent will be
inter-state. The results of future traffic counts may modify these
results somewhat but it is considered that these figures present a
fair basis on which to base our judgment as to the responsibility
for bearing the cost for the improvement of the roads.

Progress Made in Road Improvements.

In any plan proposed for road improvement in an agricultu-ral
state like lowa, there are certain fundamental principles which
should be recognized. An improved road leading from a mar_ket
center into an agricultural district benefits, ﬁ‘"sf' the prope:rty im-
mediately adjoining, second, the local community, and thu.fd, tl'le
state and nation as a whole. 1f these benefits are revcogfuzed in
any law providing for the cost of improved roads, there will be no
necessity for the issuance of long term bonds or ic:r‘t!ae.nnd.ue 1:;
crease of taxes against property. Further, local initiative in t
matter of road improvement should not be.des‘troyed. It is an
arduous task to build a system of adminish:at:on in a state as !argi:
as lowa, and any system proposed for highway 1mproveme.nt.
this state should take into consideration and make use of exl:ct:(;g
A very large amount of fundamental work has al 3:
been done. We are now in a position. to make use of the ;:erhn:l
nent grading, drainage, and brid-ge building alreaf:ly accomplisheCs
as soon as a plan for financing road surfacing is prov

agencies.
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Through‘th.e- joint agencies of the Boards of Supervisors, the
Coun}y Engineers, and the State Highway Commission (lurin:g the
past tour years, more than twenty-five hundred miles of road have
been finished to permanent grade ready for a durable surface
During the past three years there have i)cen placed on our road;
a total of twenty thousand and twenty-nine culverts and bridges o‘f
reinforced concrete, and of structural steel and reinforced concrete.
These are divided into eighteen thousand thirty-one reinforced
concrete structures, built at a cost of seven million six hundred
s:?venty-nine thousand dollars; and one thousand nine hundred
ninety-eight structural steel and reinforced concrete structures,
built at a total cost of four million sixty-seven thousand dollars.

It is estimated that there are fifteen hundred miles of perma-
nently graded roads on the inter-county system. Plans are pre-
pared or are now in the process of preparation for four hundred
forty additional miles under Federal Aid projects.  These roads
should be placed under contract this year, which means that by the
end of the year 1919 not less than one-third of the entire proposed
inter-county road system will have been permanently graded,
drained, and permanently bridged. In order to preserve these
graded roads from destruction under the heavy traffic of motor
vehicles and motor trucks that is developing so rapidly, some
method of providing a durable surface is essentially the next step
for highway legislation in this state.

It must be remembered that it will be a physical impossibility
in this state to build an adequate system of roads within a limited
period. Construction work of all character has been handicapped
and practically brought to a close by the exigencies of the war.
Now it will be necessary to rebuild organizations of contractors,
to develop new sources of material and new lines of production
adequate to meet the demands of a larger construction program.
Any plan for road legislation providing for the surfacing of an
adequate system should look forward to the completion of that sys-
tem in not less than ten years and possibly longer. Even though
the greatest efforts are concentrated on a main system of highways.
there must not be interference with the improvement and main-
tenance of the other highway systems. This work must go for-
ward, for these roads also will be constantly receiving an in-
creased amount of traffic.
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Federal Aid Appropriations.

The first Federal Aid Act, passed in 1916, provided a total ap-
propriation of seventy-five millions of dollars to be distributed
among the states on a five year allotment plan. This provided an
average appropriation for the state of Iowa for each of the five
vears, of approximately four hundred twenty thousand dollars.
There is a bill pending before the present congress which proposes
to increase the total amount of Federal Aid to one hundred mil-
lions of dollars per year, which, on the same basis of distribution
as used formerly, would appropriate to this state approximately
two million eight hundred thousand dollars per year. It is impos-
sible to predict the outcome of this measure, but the general and
increasing sentiment for larger Federal Aid apportionments for
road building will undoubtedly receive serious consideration from
congress. It may be quite confidently expected that the Federa!
Aid apportionment to this state will be materially increased almost
immediately.

General Plan for Distributing the Cost of Road Improvement.

As an essential basis for any plan for road improvement, the
cost must be distributed equitably. The figures which have been
gathered by the traffic census provide a basis for such a distribu-
tion. As stated before, it is desirable in so far as possible, to avoid
the issuance of long term bonds and also te avoid an increase in
the taxes upon real property. It has been pointed out that ap-
proximately eighty-five per cent of the traffic on our ma-in roads
is provided by the motor vehicle. The demand for road improve-
ment comes largely from the motor vehicle owner. It is believed,
therefore, that with considerable fairness the greater portion of
cost of a system of improved main roads may pmpcr'ly be placed
upon the motor vehicle. There were registe‘red in this state dur-
ing the past eleven months period, approximately two hundred
seventy-six thousand motor vehicles.

In Illinois, as a basis of the bond issue which has just been
voted by the people of that state, there was a material increase in
the motor license fee. This fee for 1920 is as follows:

10 H. P. and 1e88......0ccvnnnnes A el s ch bRl Alae e Sk AT $ 6.00
95 H. P. and more than 10............ e T R T e Ve seas 800
35 H. P. and more than 25......0ceceenens Ll e e E i R e . 12.00

It will be noted that these rates average somewhat lower than
the license fee required under the present lowa statute. But this is
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not the whole story. In Illinois, in addition to the license f
quired, motor vehicles are taxed as personal pmpurl\; andeetlret
are_a!sa required, in many cities, to pay a wheel tax ¢ '1[ a ew}
equitable, therefore, that the license fee of motor w:iﬁcles i[::'lp {?1‘:5
state should be very materially raised. Motor trucks have not '13
a fair license fee under the present Iowa law. In fact, it is doltr:t
ful if many of the heavier trucks are registered, and tl:nis conditiur;
should no longer be tolerated. It is believed that the license fee
can be adjusted for this state so that the total revenues cou leds
with the revenues to be derived from registration fees for mgtor
trucks, will be not less than five millions of dollars per year, and
yet will not require a fee for the individual motor vehicle in e:ccess
of the Tllinois registration fee plus the property tax, plus the \;‘hecl
tax which is levied in many cities. With a fund of this amount
available, the greater percentage of the cost of the improvement
of the main system of highways would be placed upon road users
which is the fairest distribution that can be made, .

The property which is directly served by the improved roads
should also pay an assessment in proportion to the benefits re:
ceived. Practically all public improvements of streets, sidewalks,
sewers, and such construction within our cities, is based upon the
principle of a payment for the benefits by the benefited property.
These benefits in the case of a public road should not be placed at
a high per cent of the total cost. It is believed that somewhere be-
tween a minimum of one-tenth and a maximum of one-fifth of the
cost would lie the fair proportion that should be paid by the direct-
ly benefited property. The limit of the benefited district should
be left flexible to provide for special cases.

As stated before, the total amount of the increase in the Federal
Aid appropriation for this state is still problematic, but with the
reasonable certainty of an increased apportionment, it is believed
that a material percentage of the cost of the system of improved
roads would be paid from this source.

From the three sources, then, the increased revenue from motor
vehicle funds, the increased Federal Aid apportionment, and the
assessment against directly benefited property, in the neighborhood
of eighty per cent of the total cost of road improvement would be
financed outside of general property taxes. Perhaps an even
higher percentage of the total cost might be paid from these
sources. It is true that such a plan for financing the cost of road
improvement would not leave a large percentage of the cost to be
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paid by general property, but it must be borne in mind that the
other roads must be built and maintained, and bridges and culverts
must be built, and the present revenues are needed for this purpose.

In developing this method of financing the cost of main road
improvement, the amount of the total cost that is levied against the
general property should be met by taxes over the entire county
property, including the property both within and without incorpor-
ated cities and towns. The community benefits of improved roads
are general and extend to the cities and towns as well as to the
country districts. There has been too long an unfair distribution
of road taxes in this respect, and the situation should be remedied.

It may be said that this plan is open to the objection that in the
pay-as-you go policy only a limited number of roads can be built
cach year. To meet this objection which is becoming serious
around our larger centers of population, a plan similar to that
used in Florida will provide that any community may proceed at a
more rapid rate to improve the roads in its jurisdiction, Under
this plan, surveys and plans would be prepared for a definite mile-
age of road, and bids taken from contractors, and the contracts let,
subject to the stipulation that the contract is not effective until ap-
proved by a majority vote of electors in the county or district.
Such a plan would necessitate the issuance of short term bonds ])y
the county to carry the cost of the improvement, but the community
would be reimbursed, except as to the amount to be paid by gen-
eral property taxes, from the motor vehicle fees, the Federal Aid
funds, and the assessments against benefitted property, as these
revenues accrue.

Under the shove general outline, each county in the state could
proceed as slowly or as fast as it might desire, with the knowledge
that the major part of the cost of its improvement would be paid
for from the three sources mentioned. It should be borne in mind
in considering this general plan, that the burden of .the cost is
thrown upon the road user and not upon property \.vhlch may or
may not be benefited. The property which is particularly b_ene-
fited pays a direct assessment, and it _is probable a very f:onsxder-
able percentage of the cost will be paid from Federal Aid funds.
Without a material increase in the general taxes upon property, a
construction fund of approximately ten millions o{‘ dolla::s per year
can be aprovided from the four sources named, w.nthout interfering
with the revenues for the upkeep of the towns'h:.p road system or
for bridge purposes, and will still leave sufficient revenues for
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maintenance and some construction work on the county road sys-
tem. There are portions of the state that will wish to proceed
rapidly with the construction of roads, and other portions which
will proceed more slowly. But under this plan, in a period of ten
to twelve years, the actual cost of improving the entire inter-county
road system will be financed and there will not be left at the end
of the period, a staggering amount of bonds outstanding or the

revenues from the motor vehicle fund anticipated for a consider-
able period in the future, _

The construction work would be handled through existing
agencies without the creation of new departments or new commis-
sions. The boards of supervisors of the various counties, their
engineers, and the organization of the State Highway Commission,
are working in co-operation, and it is believed that a plan providing
substantially for the principles as outlined will be most applicable to
the conditions as they exist in this state, and will provide the next

reasonable step in the development of highway legislation for the
state.

It should be particularly kept in mind that the two sources of
revenue from which the major portion of the construction funds
would be derived, have come into existence within the past few
years. In 1911 there were only thirty thousand motor vehicles in
this state, and the tptal for the year 1918 will undoubtedly be above
two hundred eighty thousand. The first assistance for road build-
ing to be derived from the Federal Government as a general pro-
cedure, was received in 1916. It is from these two new sources
of revenue that the greatest part of the cost of road improvement
for the main roads of the state is to be derived, and not by increas-
ing the taxes either upon personal or real property.

Needed Legislation Along Other Lines.

Road Guide Posts. With the development of the inter-county
system of highways, it becomes important that the system of roads
should be defined by permanent markers which will direct the
travelers over the road and mark the distances between the dif-
ferent points along the way. The last General Assembly for the
State of Wisconsin provided for a system of marking the highways
which has proven very convenient to the road users and has been
the subject of many favorable comments from the travelers from
this state who have been over the Wisconsin roads. In connection
witl the system of sign posts a map has been published showing
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the routes and also describing the various points of scenic and his-
toric interest, Such a guidebook is of inestimable value in adver-

tising the state, and the example set by Wisconsin could well be
followed in this state.

The system of sign posts should be placed and maintained under
the direction of the State Highway Commission, and for this pur-
pose the cost should be met from the maintenance fund of the State
Highway Commission. There has been at the end of each biennial
period a balance remaining from this fund which reverts to the
General Treasury, and it should be specifically appropriated for the
purpose of providing permanent and pleasing signposts. In this
connection legislation should prohibit the use of the highways for
advertising purposes of all character. It should be made a mis-
demeanor punishable by a sufficiently heavy fine to prevent abso-
lutely the placing of signs along the public highway for advertising
purposes, or for using for this purpose any of the structures built
by the public, such as bridges. As travel over our roads becomes
greater, the public highway will be used to a greater and greater
extent for advertising purposes, unless such a development is pre-
vented by legislation. Pennsylvania and Wisconsin absolutely pre-
vent the placing of advertising signs upon the highway right of
way, and such a plan should be followed in this state.

Motor Truck Regulations.

As brought out in the preceding discussion, we do not at present
have any legislation regulating the registration and operation of
motor trucks of the heavier, slower moving class. A uniform mo-
tor truck regulatory measure has been proposed by the United
States Chamber of Commerce and the general features of this
measure were placed before the joint convention of the American
Association of State Highway Officials and the Highways Indus-
tries Association in December of this year. It is desirable that any
such law should be uniform for all the states, and it is particularly
desirable that the laws of contiguous states be uniform. The gen-
eral measure proposed by the U. S. Chamber of Commerce will b?
considered by the State Highway Departments of the Mississippi
Valley states at an early meeting, and a uniform bill will be _agreed
upon to recommend to the General Assemblies of the states, :t-:clud-
ing at least Ilinois, Wisconsin, Minnesota, lowa and Missouri.
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Motor Vehicle Operators.

In addition to the regulation of motor trucks, there should be
some adequate provision to guard against the use of the highways
by incompetent and reckless drivers. A study of the accidents
which are continually occurring on the highways shows that in
practically every case accidents occur by reason of a reckless use
of the high ways, and often the victims of such accidents are not re-
sponsible by their own acts for the injuries which they receive.
Reckless use of the highways will prevail so long as no‘ adequate
regulatory measure is enforced. As the highways are improved,
this condition will become more acute. The actions of one reckless
operator may destroy the incentive of a whole community to im-
prove the highways and to such operators, after they have once
demonstrated the lack of regard for the rights of others, should
be refused permission to use the highways. In some such way
only can the highways be made safe and the traveling public be
protected.

lesuing of Funding Bonds.

Another matter which deserves consideration is the present prac-
tice of issuing county funding bonds. In 1916, and again in 1917,
the county expenditures for roads and bridges exceeded the current
revenues by about three millions of dollars. This excess of ex-
penditures over receipts was represented by warrants stamped “Not
Paid for Want of Funds.” After January First of each year over
two million dollars worth of these warrants were taken up by is-
suing funding bonds,

The present law places no restrictions upon the issuing of fund-
ing bonds. Thus the overdraft and consequent bond issue may be
for permanent improvements, for repairs or general maintenance.
At the present time there are approximately $10,000,000 of road
and bridge funding bonds outstanding, about eighty per cent of this
sum being for bridge expenditures.

During the past three years at least two-thirds of the counties
have not kept their expenditures within their current revenues for
road and bridge work, a majority of counties had a deficit in road
and bridge funds on January 1, 1919; and more than two-thirds of
them had a deficit in the bridge fund alone.

In respect to the issuing of funding bonds, several counties have
reached their statutory limit of indebtedness, and others are fast
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approaching their limit. Some of these counties are continuing to
exceed their yearly revenues and are not taking adequate provision
for the retirement of their outstanding bonds. About twenty-five
counties under the present law have accumulated a large bonded
indebtedness for road and bridge construction and under no limita-
tion or restriction as to the expenditure of the money derived from
their overdrawing of funds.

In general, there is a tendency to make these bonds long term
bonds, which accounts for the comparatively large accumulation of
indebtedness of this form. If such bonds are issued, they should
be retired within a few years.

The credit of many counties is decidedly impaired by the floating
of “stamped warrants.” When contractors are cashing these war-
rants at ridiculously high rates of discount it may be assumed that
counties are paying high prices for what they purchase. In read-
ing county advertisements for bids, it is common to note state-
ments that “payment will be made in ‘stamped warrants.”” It is
poor practice for counties to be in position where they must pay
their bills in “stamped warrants.” Better prices can be secured if
they are in position to pay cash.

Township Road Funds.

Some consideration may well be given the present system of
handling township funds. The township funds amounting to over
three and one-half millions of dollars annually, are paid over to the
sixteen hundred township clerks by the county treasurers. Without
attributing any element of dishonesty or misappropriation of funds,
it is safe to say that much of this money is wasted. Furthermore,
no adequate accounting for this vast sum is secured. Reports as to
the use made of these funds are in hundreds of cases incomplete,
or not forthcoming at all.

Township funds are sometimes placed in barks with the pro-
vision that township road superintendents could check on same n

the payment of bills. Road superintendents are also allowed to.

collect poll taxes and expend same. Use of cemetery funds for
road purposes has been known and the transfer of money from the
drag fund to the road fund without the required legal action is
common. In other cases large accumulations of township funds
have been discovered in local banks. An instance recently came to
light where the condition of the roads in a certain township was
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complained of and it was found that the township had over seven
thousand dollars available for road work.

The cash balances in various county and township road funds
reported for January 1, 1918, were as follows:

Connly SBIIAED: RN . i s e i s e g I $ 21,220.33
gounky- Rord: Caily BINAS o oiisiih o iiomvie b b simet hos siskes 162,573.93
Malor Vehicle Eoad UM o canmmmiinsme ana s s st = 3 s 304,820.88
TOEAY COMNEY: FRNAE: o at e i e e e e e e s e e 488,615.14

...................................... 643,443.75

While the county may be too large a unit for maintaining all of
the public highways, there is evidence that the township is too small
a unit for economically handling road construction. In a certain
county during the past year, eight townships purchased tractor
grading outfits. No one disputes that such outfits are the proper
equipment for doing the work, but why are eight outfits necessary
for the work in eight townships? The cost of this equipment rep-
resents too large an investment for the individual township.

The present law provides that counties may contract with town-
ships to improve township roads and that the county shall be re-
imbursed from township funds for the cost of such improve-
ments, but very rarely are such arrangements made. The town-
ship administration of road funds is fast becoming an economic
impossibility under the conditions that are now imposed.



Chapter III. Administrative Department.

Organization.

The commission during 1918, consisted of H. C. Beard of Mt,
Ayr, Chairman, J. W. Holden of Scranton and S. W. Beyer, Dean
of Engineer of the Towa State College. The two commissioners
first named, have held office since April, 1913, when the commis-
sion was first organized under the present law. Dr. S. W. Beyer
holds his membership ex-officio and has been a member of the
commission since October 16, 1917,

The work of the commission is carried on under four general de-
partments: The Administrative, the Road, the Bridge and the De-
partment of Drainage Investigation.

District Engineers.

In 1918, it was found necessary to increase the number of dis-
trict engineers from five to six. This reduced the number of
counties under each district engineer from twenty to sixteen or
seventeen. This change was made necessary vn account of the in-
creased amount of work handled through the district offices, the
principal item of additional work being the administration of the
Federal Aid Road Law, involving the taking of traffic census, the
making of surveys and preparation of plans and estimates.

Fifth Annual Road Conference.

On February 26th, 27th and 28th, the Commission held its Fifth
Annual Road Conference of county engineers and county super-
visors. The meetings were attended by the employees of the Com-
mission, 85 county engineers, 8 assistant county engineers, 56 county
supervisors, 1 county auditor, and two mher' parties. These mt':et-
ings are closed to contractors and salesmen in order that f-ul] time
may be given to discussion and consideration of the topics pre-
sented. '

In former years, these annual meetings were held prim'.?nly fo;.
the county engineers but the number of supervisc.)rs atterfdmg eac
year gradually increased, and the interest taken in the dlscussmlt::
by these officials, was so marked that for the past two years, t i
supervisors have been urged to attend and-takff part in the.pro
gram. The complete program for the session is as follows:
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TUESDAY, FEBRUARY 26TH.

§:00 to 11.00 A. M.—
Registration—Room 105 of State Highw
11:00 A. M.—

Fifth Annual Road Conference called together by Chairman H. C. Beard.

Topic One. 1918 Road Improvement Policies, State and Federal, Thos.
H. MacDonald.

Announcements.
1:15 P, M.—

Topic Two. Materials of Construction, Present Conditions of Supplies,
Prices, Contracts and Delivery, J. H. Ames.

General Discussion.

Topic Three. Transportation and Power Problems.
Economy, Geo. D. Steele,

Discussion led by W. H. Root, H. E. Cook, Wapello County.

Tractors— Hiring versus Owning.

General discussion.

Team Hauling—Prices and Availability, W. D, Maxwell, Sac City.

Actual Amounts and Weights of Traffic, J. S. Dodds.

Topic Four, Labor Problems. ]

Holding Labor by the Bonus Method, G. A. Blunt, Fayette County.

Day Labor or Contract, C. Coykendall, Polk County, J. C. Kerrigan,
O'Brien County.

ay Commission.

Motor Truck

7:30 P. M—

Chairman Beard, presiding.

Topic Five. Two Years Flying Over European Battlefields, Hal
O'Flaherty.
Topic Six. Towa’'s 1917 Highway Improvement Record.

A short summary of the progress recorded since our last annual con-
ference.

Annual Report, F. W. Parrott.

Road Progress, F. R. White.

Bridge Progress, J. H. Ames.

Motion films showing road building within and without Camp Dodge,

Polk County, and road building on Federal Aid Project No. 1, Cerro
Gordo County.

WEDNESDAY, FEBRUARY 27TH,

8:30 A. M.—

Topic Seven. 1918 Policy of Road Maintenance.

Patrol Law—Methods of Organization, F. R. White.

County Patrol Organization, Sam Steigerwalt, Story County; F. P. G.
Halbfass, Muscatine County,

County Gang Organization, A. F. Fischer, Johnson County; B. F. Con-
lon, Montgomery County.

Topic Eight. Bridge Maintenance and Economy in Bridge Expenditurs
for 1918, E. W. Dunn.

Painting, C. E. Smith, Henry County.
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Reflooring—General Discussion.

Tople Nine. Road Ofling—Specifications, J. 8. Coye; Amos Melberg,
Benton County; H. L. Phelps, Cedar County.

11:00 A. M.—

Topic Ten. Law of Patents—Relation of Civil Engineers and Mechanica]

Engineers to the Patent Lawyers, Wallace R. Lane, Patent Attorney,
Chicago, Illinois.

1:30 P. M—

Topic Eleven. Minnesota Roads, with Particular Reference to the
Patrol System for the Maintenance of Gravel Roads, J. H. Mullen,
Deputy Highway Commissioner of Minnesota.

General Discussion.

Topic Twelve. The Engineer in Army Service, Capt. George K. Mec-
Cullough, 313th Engineers, Camp Dodge.

5:30 P. M—
Topiec Thirteen. Engineering and Mechanical Skill as Distingulished
from Invention, Wallace R. Lane.

6:30 P. M.—

Loyalty Dinner, Hotel Sheldon-Munn, Chairman, H. C. Beard, presiding.

Engineers’ Roll of Honor, Commissioner S. W. Beyer.

Public Service, J. D. Buser, Muscatine County.

Ambulance Work on the Verdun Front, Bert Ragsdale, Des Moines.

THURSDAY, FEBRUARY 28TH.
8:30 A, M—

Topic Fourteen, Road and Bridge Construection.

Bridge Field Notes and Plans, E. F. Kelley.

Securing Competition at Lettings, W. O. Price, Marion County; A. H.
Withington, Appanoose County.

Inspection of Materials, E. B. Lorenzen.

Explosives in Road Work, F. H. Mann.

Filling Bridges and Culverts, C. D. Weller, Guthrie County; Don L.
Teal, Jefferson County.

Topie Fifteen. Proportioning Concrete, Prof. D. A. Abrams, Lewis
Institute, Chicago.

Discussion: R. W. Crum.

Topic Sixteen. FEconomics of Road Engineering, with Particular
Reference to Road Grading, W. E. Jones.

Topic Eighteen. Inspection of Construction, J. A. Paulsen; R. W. Gear-
hart, Linn County.

County Engineers.

A large number of county engineers and assistant engineers en-
listed for military service or were called in the draft, placing a seri-
ous handicap on the engineering department in some counties. This
situation would have been of more serious moment had it not been
that the Federal restrictions during the past season reduced oper-
ations to little more than maintenance and repairs,
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On December 21, 1917, the position of county engineer in Ida
county was declared vacant by the commission, and the Board of

Supervisors of said county instructed to immediately employ a
competent engineer.

Appointments of Commissioners.

During the year, 32 formal Commission meetings were held of
which 23 were attended by Commissioner Beard, 21 by Commis-
sioner Holden and 31 by Commissioner Beyer. The Commis-
sioners spent a total of 55 days inspecting the proposed inter-
county road system of 26 counties. Other appointments involved
road inspection, conferences with county boards of supervisors,
county and township officers’ meetings, conferences with other
state of ficers and inspecting lakes for the State Executive Council,

The Commissioners spent a total of 185 days, attending meet-
ings or on other assignments, while the Chief Engineer and other
employees of the Administrative Department spent a total of 193
days on assignments outside the office.

Official Communications.

During the vear, the following Official Communications were
sent to county, city and town officials: No. 36 to the Trade, re-
garding State Material Letting; No. 37 to county engineers and
county auditors regarding exemption of freight and express ship-
ments from war tax; No. 38 to county supervisors and county en-
gineers regarding restricted use of bitumen products; No. 39 to
county supervisors and county engineers regarding priority order
as to the use of open top cars; No. 40 to city and town councils,
and city engineers regarding restricted use of bitumen products;
No. 41 to county engineers, regarding delayed delivery of lumber
contracted for; No. 42 to county supervisors, city councils, county
engineers and city engineers regarding federal and state approval
on all road, bridge and street improvements during the period of
the war; No. 43 to county supervisors, city councils, county and
city engineers regarding the continuance of construction work on
roads, streets and highway bridges now substantially underway, un-
til November 1, 1918; No. 44 to county supervisors, city council,
county and city engineers regarding highway, street and bridge im-
provement, and materials therefor.
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Contract Approval.

All contracts approved are entered on the Minutes of the Com-
mission. Two hundred and sixty-three contracts, including road,
bridge and material contracts were submitted for approval in 1918,

Accounting.

Although all expenditures by the Commission are made through
the Auditor and Treasurer of State, a detailed record and classifica-
tion of expenditures is kept in the Commission office. The records
relating to expenditures in connection with Federal Aid Projects in-
volve the greatest amount of labor.

Statistical Reponrts.

In addition to the annual reports filed by county engineers, sev-
eral questionnaires were sent to county engineers and county
auditors during the year in gathering the data required in form-
ulating plans to meet conditions and to furnish information re-
quested by various Federal Departments and Boards. Frequent
requests for statistical information are received from other state

departments, members of the General Assembly, official depart-
ments of other states and the general public. All such requests

are complied with if the information is at hand or can be com-
piled. A trained office force has been developed to collect and
compile this information.

Publications.

During the year, nine issues of the regular Service Bulletin were
published. The following technical publications were issued:

Standard Specifications for Bridge Lumber and Piling.

Standard Plans for Reinforced Concrete Abutments—Series “K".
Standard Plans for Thru Riveted Truss Spans, “T" Series.

Standard Plans for Low Riveted Truss Spans with Joists—"Y" Series.
Standard Specifications for Corrugated Metal Culverts.

Standard Specifications for Federal Ald Projects.

Standard Specifications for Bridge Paints.

Changes in County Road System.

The statutes provide that the county road systems may be altered
or added:

1. To eliminate dangerous crossings.

2. To eliminate dangerous curves.

3. When the proposed change would materially decrease the cost of
improving the road.
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4. When the proposed change would materially decrease the cost of
maintenance.

5. Whenever all of the roads of the county system have been improved

according to the plans provided for.

Action to amend the county system must first be taken by the
county board of supervisors but the action of the county boajrd is
not effective until approved by the Highway (‘.ommissio;l.

Story county was the first to complete the grading of its county
road system. Such grading was practically completed at the end of
1917 or a year ago, but instead of taking over a portion of the
township system as may be done under provision 5 cited above.
the board of supervisors has so far, pursued the policy of gravel-
ing the present county system before making additions to same.

During the year ended December 1, 1918, 82 requests from 50
counties were made for modifications in the county road system.
After investigation, the Commission approved 71 of these re-
quests, adding 144.75 miles to the county system, and removing
11.75 miles, making a net increase of 133 miles.

State Fair Exhibit.

At the request of the State.Board of Agriculture, the Commis-
sion presented its usual exhibit at the State Fair. A large num-
ber of visitors requested that their names be placed on the mailing
list of the Commission’s Service Bulletin.

Employment of Women in Drafting Department.

On account of the increased difficulty in securing and retaining
men in the drafting department, it was decided by the Commission
on May 31st, 1918, to establish a drafting department composed of
women. To provide a trained force of draftswomen, a class was
organized in which was enrolled about 20 young women, most of
whom had had some training in mechanical drawing. A competent
instructor was secured to develop this class, and within a few weeks,
some of the members were able to begin tracing plans prepared
by regular draftsmen for actual use.

The members of this class were paid in the beginning a salary of
$35.00 per month with the promise of advancement in salary as
soon as they were able to turn out work for actual use. Within a
period of about two months, all of the individuals were able to turn
out finished tracings of acceptable workmanship and their salary
was advanced in keeping with the amount of work produced. From
this class, a force of about ten (10) was selected and retained on



36 IOWA STATE HIGHWAY COMMISSION

regular work under the direction of a competent woman superin-
tendent, and have been retained as a part of the present organiza-
tion of the Commission.

Conference with Bridge Companies Regarding Essential Work.

On September 6, 1918, a conference was held between the High-
way Commission and representatives of a number of bridge com-
panies relative to bridge contracts under the ruling of the Federai
Government, that contracts shall be approved only for essential
work. These representatives requested that the bridge work be ap-
proved as essential before the actual lettings are held. The Com-
mission agreed to endeavor to see that such proposed work was
approved as essential before bids were taken on said work.

Conference with Grading Contractors.

e

A committee representing the grading contractors of lowa ap-
peared before the Commission on March 29, 1918, and represented
to the Commission that under the then existing industrial condi-
tions, it was impossible for grading contractors to figure success-
fully on grading work at a flat price, and asked that a plan for tak-
ing bids and making contracts on 4 cost plus percentage basis be
approved. The Commission réplied that there was some question
as to the legal standing of a contract on a cost plus percentage basis
under the Towa laws, but asked the Committee to submit a proposed
plan of procedure for consideration.

Later, a suggested plan for taking bids and making contracts for’
grading work on a cost plus percentage basis was submitted by the
same committee of contractors. This plan was submitted by the
Highway Commission to the Attorney General for an opinion as to
the legal status of such a plan. The Attorney General replied that
in his opinion, there was no provision in the Iowa statute under
which such form of contract could legally be put into effect. No
further action was then taken with reference to said proposal.

Restricting Expenditures for Road and Bridge Work.

Acting in accordance with rulings of the Capital Issues Commit-
tee, the Commission requested the county boards of supervisors to
confine their expenditures to road and bridge maintenance, and the
performance of new work which might be classed as essential.

This action was taken in an effort to keep expenditures for road
and bridge work within the current revenue available for such work
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and as a result of this retrenchment on the part of the county
poards of supervisors, the outstanding warrants at the end of 1918
amounted to two-thirds of a million dollars less than the amount
outstanding at the end of 1917.

It has been the practice of counties for the past several vears. to
jssue warrants for highway work amounting to several million dol-
lars more than their receipts from current revenues, and to issue
funding bonds at the end of the year to take up such outstanding
warrants. Owing to the bond issues by the Federal government,
it was thought that difficulty would be experienced in issuing fund-
ing bonds to take up warrants at the end of 1918.

Engineering Assistance Rendered Other State Departments.

During the past year, the Highway Commission at the request of
other state departments, rendered engineering assistance in making
surveys, plans and specifications and in superintending construc-
tion. At the request of the Executive Council, assistance was fur-
nished in making detailed plans and specifications for improvement
of the Capitol Grounds Extension and in inspecting and superin-
tending the construction of said improvement.

The Executive Council also requested the Commission to survey
certain lake beds which were involved in drainage projects. Sur-
veys and plans were made for the improvement of several lakes
under the jurisdiction of the Department of Fish and Game.

At the request of the Department of Agriculture, plans and
specifications were furnished for paving the Walnut strect en-
trance to the Fair Grounds, and an inspector was furnished while
such paving was under construction.

Engineers were furnished to make surveys and plans and to over-
see construction and maintenance of roads at various state institu-
tions under the direction of the Board of Control of State Institu~
tions. '

At the request of the Department of Justice, the Commission
made a survey of certain lands condemmed by the state for the use
of the cantonment at Camp Dodge.

Preparation of Progressive Military Maps.

At the direct request of Governor W. L. Harding the High.wa,\'
Commission undertook the preparation of progressive military
maps and the compiling of certain information requested by the
War Department.



a8 IOWA STATE HIGHWAY COMMISSION

The basic maps were prepared by the women's drafting depart-
ment from data contained in various government maps and the col-
lection of the detailed mformation required, was begun by a party
supplied with a Ford car. 1t was intended to start other parties
collecting such data but the weather became unseasonable for this
character of field work, and work was suspended during the win-
ter seasons.

Stream Guaging.

In co-operation with the U. S. Geological Survey, seven new
stream gauging stations have been established in rivers in the south
and west part of the state. These stations supplement those which
the State Geological Sirvey had helped maintain in the eastern part
of the state. The equipment for these stations was furnished by
the Federal Department and the methods used in measuring the
stream flow are those developed by that department.

Selection of Inter-County Road System.

As directed by the provisions of Chapter 249, Acts of the 37th
(General Assembly, the Highway Commission has selected a *‘com-
prehensive system” of inter-county highways containing ap-
proximately 6,000 miles, The full details of this system have not
been definitely determined, but the system as a whole has been se-
lected.

The selection of the inter-county highways involved numerous
inspection trips on the part of members of the Commission and En-
gineers from the general office, and the District Engineers, and
some additional inspections must be made before the details of lo-
cation are finally decided.

Before taking any action towards the selection of the system,
each county board of supervisors was asked to submit its recom-
mendation to the Highway Commission. The system approved,
conforms in most cases to the roads recommended by the boards of
supervisors, but some adjustment had to be made where roads did
not connect at county lines.

Bridge Patent Litigation.

The 34th General Assembly of Iowa, on the recommendation of
the Highway Commission, passed an act empowering the governor
of the state to direct the attorney general to appear for any county,
city or town or other municipality, or any officer thereof or con-
tractor therewith whenever any of these became a party fo an ac-

’Yf
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tion charging infringement of any patent involving any process or
material entering into highway bridge or culvert construction,

During the interval since this law became operative, the state of
lowa, through the Department of Justice and the State Highway
(Commission, has prepared or assisted in' preparing arguments and
evidence for the defense in four patent cases in this state. The
evidence gathered in these cases, has been made available for the
use of the defense in similar suits in Kansas, Nebraska and Wis-
consin. These states have likewise co-operated in making available
to lowa, the evidence gathered by them which is pertinent to the
lowa cases.

The four cases above referred to are as follows: Bone vs,
Walsh Construction Co., Davenport, Iowa. Suit for infringement
of patent on retaining wall reinforcement; Edwin Thatcher vs.
Polk County. Edwin Thatcher vs. City of Des Moines—Suit for
infringement of patent on arch reinforcement ; Luten vs. Marsh En-
gineering Company. Infringement on patents of various details of
bridge construction.

Of the above cases, the first was dismissed by motion of the
plaintiff when the case came before the court in April, 1916. The
second was tried before Federal Judge Wade in June, 1916, and un-
der date of September 17th, 1916, the court in a sweeping decision,
decided this case in favor of the defendant. Following this de-
cision, the complainants petition in the third case was dismissed by
the court. The fourth case was tried before Federal Judge Wade
in December, 1917. Immediately after the close of the hearing,
Judge Wade announced his decision in favor of the defendant. The
decision denied all royalty claims and set aside all charges of in-
fringement. The court further held that the patents involved,
were invalid and that the ideas on which the patents were based,
are.unpatentable.

A detailed description of the evidence compiled by the Depart-
ment of Justice and the State Highway Commission in the above
pamed cases, is given in Chapter IV of the 1916 Annual Report of
the State Highway Commission. Since 1916, however, some addi-
tional evidence was collected for the defense in the last named
case. The decision of Federal Judge Wade as announced orally
in the District Court of the U. S. in and for the southern district
of Towa, central division, on January 3, 1918, is of such great im-
portance, not only to the state of Towa, but to every state in the
Union. that the full text of same is submitted herewith:
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In The
DISTRICT COURT OF THE UNITED STATES
In and For the Southern District of Iowa
Central Division.
Daxier B. LuTes,

Complainant |

vETrsus ]F No, 4009 Equity.
J. B. Manrsm, et al. |I

Respondents. |

Oral Opinion Delivered by Hox. Marriy J. Wapg, Presiding Judge, on
January 3, 1918.

Hoon & Scurey, Indianapolis, Ind., Counsel for Plaintiff,
Warrace R. Laxe, Chicago, 111, Special Counsel for the State of lowa.
H. M. Havxyen, Attorney General State of Iowa, Counsel for Defendants.

Tue Couvrr: [ am going to dispose of this case now, notwithstanding
the fact that it must be self-evident that I have not had time to study the
various items of evidence presented here upon both sides, and if 1 had any
doubt in my mind as to what the decision ought to be, I would take the
time to go through this record more carefully. But I have not the time
to study this record within the next few months and I feel that this is a
case that should be promptly disposed of, first, because of the public im-
portance of it-—the far reaching effect it may have, and second, because of
some of the methods disclosed here which have been employed by the
plaintiff in the business of constructing bridges or getting the business of
designing bridges. These methods no court can approve—some of them,
at least. I am not sure but what they ought to be construed as sufficient
to deny the plaintiff relief on the ground that he does not come into
equity with clean hands. 1 refer especially to the half-truths which are
worse than falsehoods, in some of these representations made to con-
tractors. Because when & man recites a list of cases as having been tried.
or in which decisions have been rendered, without disclosing that nearly
all of them have been consent decrees, it is not the truth. It is only half
the truth. Those consent decrees should never have been utilized for any
such purpose. It ought to appear upon their face, stamped plainly “by
consent of parties,” and not be held out as the solemn action of the court,
which has never inguired into the facts at all. In fact, I am not sure
but that there ought to be a prohibition of consent decrees in patent
cases, because of the fact that they are by some persons used as the basis
of obta‘ning settlements when the one party knows that the decree is not
the decree of the court, but the decree prepared by consent of parties and
simply approved by the court without investigation, and the other party
does not. So that I feel that this is a matter which ought to be disposed
of promptly, and 1 also feel that, in view of the disclosures in this case,
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(Congress ought to pass a law providing that the Attorney General, or some
one else, may Institute a proceeding testing the validity of patents, settling
the rights of parties on both sides—at least, as to the valldity and as to
the construction of the patent. Of course, anybody can see, in a field of
this kind, which extends so far, that until these patents are settled, they
will always be an obstacle—or always may be an obstacle to the develop-
ment of the art, and to the utllization by communities of the best there
is in bridge engineering. Plaintiff has certain rights, or he has not, and
the plaintff in this length of time, certainly should have some of these
rights determined finally. I don’t know whose fault it 1s, so far as the
case which Judge Lewis decided so long ago, which has been lying there
two years after his decislon was rendered, with the rights of the public
gtill In the balance, is all wrong. The final decision of that matter should
and would aid very materially the rights of the plaintiff here, and the
rights of the public. There is something wrong!

Well now, in this first group of claims under patent No. 852,970, no-
body claims that this pavement under a bridge is new. No one claims
that the method provided for putting in this pavement is new, but what
plaintiff claims is, as I understand it, that the tapering edge extending into
the bed of the stream is a new Invention. Well, if there {s any invention
about it, I don't think it is new. Without going into the evidence, the
publication in the Engineering News in 1801 is such that I feel that any
mechanic called upon to do that work would do it, if he was sufficiently
well educated to understand the matter in the manner pointed out by Mr.
Luten in his patent. The Engineering News says:

Wherever water is to be carried, it is very necessary to protect
both ends by sheet pile aprons or curb walls as shown in Figures 1
and 3. This is needed as much, if not more, at lower than at upper
ends, because if water {s at all rapid and material soft, failure most
freguenatly takes place at lower ends, as shown by the line of scour
n Fig. 3.

A filling of large and small broken stones to carry this protection
still farther is desirable, and, in case of rapid fall in the water sur-
face, several cross walls to protect the scour are often useful. Sheet
piles can be used instead of cross walls, if always wet,

And further:

These remarks cover an Important and much neglected matter.
Our observation is that the protection is needed very much more
at the lower end than the upper. Great carelessness is often shown
in this respect when great care should rather be used to carry the
water safely away from the structure.

In other words, anybody with powers of observation and experience in
handling beds of streams—trying to pave the bed of a stream—would
know instinctively when he saw the paving tapering off there that if it
stopped with the actual, technical bottom of the stream, the effect of the
current would be to do the very thing described in the Engineering News.
The very warning that the Engineering News gives for the protection of
the lower end must be provided against or else you would have a wash-
out, and of course any one could see without the exercise of any inventive
genius that a floor on the bottom of the stream, just level with the bottom
of the stream, not extending into it to any degree, would simply invite a
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counter-current under the edge there which would wash It oy In thyy
patent, of course, It shows the curve of the whole paving downwarg g
Into the bottom of the stream, but that Is not essential st all, It oy
make any difference, nor Is it any advantage, what form the botiom
the paving ls. The only thing that is of importance Is what in the h'r:
of the top of the paving. In other words, If you put paving In there 5
deep o the bottom of the stream and have the lower edge tapor off hﬂiﬂl
form described by Mr. Luten, 1 assume that you have the same o
exectly as If you had a threeinch paving which curved down ang
tended into the bed of the siream to the same degree that the um:
the other pavement extended. 1 do not think In the state of the ar o the
time that this patent was granled that Mr. Luten's patent fs of any validy

Now, group two is under patent No, 852,970, That relates 10 the m
Ing of the spandrel and the wing walls. 1 have not yet boen able to deter.
mine what Mr. Luten clalms to have Invented, | understand, of course,
what he has deseribed in his application, and what fs described iy the
patent. I understand the purpose which he claims this construetion wij
#erve, but the particular thing Invented I have not yet been able to KTaEp.
Jt I8 not disputed that the extension of the spandrel was old, Thers cannot
be any question about that! It did extend prior to that tima, sometimes
to a greater or less degree, beyond the pler. Of courss, If It was old asd
varied In its fon, then it b simply a matter of experience and
custom of those skilled in the art, working in the peculiar roadway
Involved In each particular case as to how far the spandrel ought 1o extegd
out; how far it would have ad age In extending out, d ding of course
upon the length of the bridge and other things. And there I8 no cluim tiore
that the extension of the spandrel Is 4 patentable novelty, or was at that
tHine,

An lo the wing wall, It Is nothing more or less than a retalning wall,
which probably has been In use as long as elvilization has oxisted, becase
1 apprehend that even the savage, If there was a bank of earth lable w
wash down by the rains upon the back end of his tent, would go out and
take stones or other material and try in a crude way to retaln It from
sliding. Now, whether you need a retalning wall In with 5
bridge, or not, depends of course, upon the nature of the sofl, the helght
of the banks, the extent to which the spandrel goes, and all those things
But 1 ean find no patentable novelty or iden in combining the
old extended spandrel and the old retalning wall. It {s true that ir
Luten may have added very materlally to the usefulness of the art of
bullding bridges by pointing out a way In which the amount of material

Yy for the retalning wall might be reduced by the proper conturm:
ation of the embankment or fill which might be possible with an extended
spandrel; but this mere reduction of the of rial, after all is

purely an engineering proposition, and, while to the layman, it may seem
to involve invention to reduce materially the amount adequate to staad
straln—to the mind of the engineer, it is just as simple as the adjustmest
of battens on the cracks of a barn, to the ordinary man—or should be &t
least. It Is simply the application of knowledge which he possesses. In
Judging whether these things Involve Inventive genfus, we bave got to e

1
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sider the fleld of scientific knowledge In which the party undertook to
work. Things that might seem very dense to us. who are not educated
in that field, would be matters of common knowledge there.

| thought ¥esterday when counsel was referring to the opinion of Judge
Orr in the Melber case, that this language was peculfarly apt as applied
to the claims put forth on this particular group:

A man is not entitled to a patent for a structure which ls old just
pecause he determines the reason why the structure should be used.

Now, It may be that nine-tenths of the men who bulld circular cisterns
4o pot know or understand the reason why they can bulld a solld, strong
structure with so few brick; they do pot understand the arch construction
which gives support. one brick to another all the way around, but it does
jt and it has been done right along. If some man comes along and points
out thal masons are using too many brick—that all pressure and strains
can be mat by a wall half the thickness of the structure usually constructed
under the methods employed by cisten bullders, he has not Invented any-
thing at all—he has merely pointed out something that any competent
person with knowledge, who sits down and studies the situation, would
know.

Now, a8 to group three under patent No. 853,202, I cannot agree that
this sxtended rod or wire, or wupport across the abutment, Is or was at
the tlme this patent was Issued, a patentable invention. It Is true that
1| have not given the study to this matter that possibly the subject re-
quires, but T gave it considerable study at the time of the trial of the
Thatcher case, and 1 have very grave doubts whether any of this method
of relnforcing is ble In i or has been for twenty years, or
has boen at all after some man first found that reinforelng could be put
futo eonerete and maintalned, and that it would add to It strength.
Once you have settled the problem that reinforeing can be added to
concrete formation by the use of wires and rods, and that it Ia possible to
form these structures and malntain them intact, and give them strength
and power b of this relnfor all the rest is a matter of
engineering knowledge, pure and simple. The cantilever principle which
Mr. Luten sough!t to apply in this patent, of course, was old and well
known. The cantilever principle has been app inath 4 ways to
bridges and other structures, and I do not belleve that becauss a man
uses It In a particular structure in which it was never used befare, he
oan get a patent on thut structure or the form of use (n that structure,
It In & matter of simply sitting down ond fguring It out with a pencll
und paper (that fs, for the skifled engineer) whers the relnforcement
ought to go In order to bring the best support to the structure; and, as [
understand, it I8 a matter which any competent engineer can figure
out. Seme of them, 1 admit, are more skiflled than others, being perhaps
betier able to figure It out. but T do not belleve that because one man is
mare skiliful In that particular sclence than some other man, that what
ke figures out purely, 1 might say, as a mathematical problem, is fn-
vention, and I do not belleve that it 1s patentable.

T do feel that somewhere along the progress of the art, when some-
body discovered that 1t was possible to use these rods, and that they
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might be utilized to good advantage in particular work, that he may
have exercised inventive genius in bringing that knowledge to the world;
but certainly after the Monier patent, and certainly after the disclosures
made by the publications in the field of knowledge in which Mr. Luten
worked, and certainly after the extensive discussion and great public
interest in the work of reinforcement, I do not feel that anybody who in
his structure simply applies well settled principles of mathematics applied
to strain, has any patentable invention. :

Judge Lewis says something about that, and his remarks ought to
be approved. He says:

The complainant as a witness disclaimed that his patents, or any
of them, embodied anything bevond or more than placing the steel
i|'1 a4 new way that produces better results in a more efficient form.
Now, in a concrete bridge, the greatest efficiency is always secured
by resisting tension or pull with steel rods. That has been estab-
lished for a _half century; not perhaps with curved tension members,
but the basic idea is very old. There is no question about that.

This is the language of complainant in this case, as I understand
Judge Lewis' opinion. Judge Lewis continues:

\

But none of complainant’s patents in its specifications, including
drawing and in the claims, gives any specific direction as to just
where any of the reinforcing members should be placed. This I
suppose would in each instance depend upon the maximum load to

be carried.
In other words, strictly speaking, the contention here must logically

end in the proposition that you have patented a principle and not a
structure. Again, Judge Lewis saya:

This 1 suppose would in each instance depend upon the maximum
load to be carried. the length of the spans, and other elements which
Involve mechanics only, and would necessarily, | assume, be worked
out in determining the amount of compression and tension under
the established formulae in statics. In a general way the points of
Erealest stress can be roughly approximated without the use of
mathematical tables, but this {s centuries old—that is, it is open to
common observation, and the fundamental purpose of reinforcing
concrete was to strengthen the structure at these points; such a
discovery in Luten's day is no evidence of inventive genius.

I agree with the statement of Judge Lewis. Somewhere along in
civilization, humanity came to the point where they same to use barbed
wire fences: before that it was a smooth wire fence. The man who
put up the first wire fence of any character found that he had to have
his corner posts stayed in some way or his fence would fall down. From
that time and since, there have been various devices produced to better
stay corner posts. The first man that put a stay there may have
fastened it on the post four feet from the ground, and may have carried
it back eight feet into the earth, and his fence may have slackened
because the post gave way in six months or a year. Some other man
came along and fastened the wire to the top of the post and carried it
back twenty feet, and better results were obtained. I don't think he
invented anything at all. I think he has simply applied the ordinary rule
of mechanics to a situation, the whole field of which was disclosed in the
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first conception of placing the post that way. The rest was a mere
matter of detail in carrying it out, depending upon the height of the
post and the weight of the fence. Another man comes along, and to hold
the fence, he uses a brace on the inside, and I don't think he invented
anything. Now, to the mind of the skilled and educated engineer, these
pridges are but to a large extent, corner posts. Simple to their minds
and complex to ours. And in the varying applications of supports to
strains and stresses, they are not using inventive genlus. I cannot
sustain this patent. Aside from the considerations, I have already ex-
pressed, long before this patent was granted, Monier and Von Emperger
had given the world—not perhaps the particular plece of wire or-iron
which the Luten patent contemplated, but the method of doing that
very thing. The art is old.

Now, Patent No. 853,203 of 1907, relates to the arch supported on
abutments or plers, as shown in Claim 1:

An arch supporied on abutments or piers having tension mem-
bers embodied near its concave surface, and other tension members
passing back and forth through the material of the arch and be-
tween the first mentioned tension members and the adjacent sur-
face, substantially as described.

What 1 have said with regard to the previous patent, No. 853,202, is
applicable to this as well. 1 have also glven some conslderation to
the questions involved In a similar claim in the Thatcher case and I feel
that If this patent be valid at all, in view of the prior art, It would be so
parrow that this construction of the defendant would not be an infringe-
ment. My own judgment, with all the conslderation 1 have given
the matter, is that in the description of the invention in this patent, the
inventor or patentee simply disclosed an application of the knowledge
which at that time had been disclosed by engineers and publications and
patents. True, he may have given some study to it, but his conclusion
from that study was not Inventive. It was merely demonstrative. The
application of well settled, well disclosed principles to pecullar conditions
which vary in each structure perhaps. But If I should be wrong, If he
got something in that patent, It must be limited simply to the very thing
that he has disclosed, and that very thing in my judgment, {s not in-
fringed in this case. I need not say more about that because I have
already considered the same question—not upon the same patents of
course, but in the Thatcher case, where the same principles were
Involved.

Now as to group five, Patent No. 934,411, which pertains to the wall
with the coping of such top formation as to dlvert attention from the
defects of the lower wall—there Mr. Luten was applying knowledge
which has existed ever since men have understood the placing of lights
and shadows in art. So far as that being the particular function of the
structure is concerned, I do not think it is patentable at all. He did
n0 more, in that, so far as that particular purpose is concerned, than
the men over in France who are now doing the camouflage for the army.
If that wall for that purpose was natentable, then every gun over there
with its barrel painted to represent a zebra or some other animal to tr



48 . IOWA STATE HIGHWAY COMMISSION

to conceal its presence from the enemy, is patentable. As I see it, the
principle involved in the patent is simply to adopt a method that will
attract attention to one feature of an object and detract from another,
It is simply the application of known peculiarities of humanity that
they usually think about only one thing at a time, and if you can attract
attention to the top of this wall, they don't see the rest. I think it was
Josh Billings who disclosed the same theory to us when he said that tight
boots were the greatest blessing of humanity because they made a man
forget all of his other miseries. I don’t think there is anything patentable
in that at all. Insofar, now, as he did create a method of putting on a
coping which would be more effective, or which might be easier con-
structed, or having some other valuable purpose in the construction of a
wall, there might be a chance for a patentable invention. But it is quite
apparent to me that in that particular structure which he describes, he
wasn't doing any more than applying matters of knowledge common at
that time. The building of a wall partially and then allowing it to harden,
and then building on an additional portion on top whether it takes the
form of a coping or the mere extension of the same size wall, I don't
think is claimed to have been mew. I think it must be conceded, in
view of the récord here, that it was in common use. When I say
“common use” and when we talk about “common use” with relation to this
art, of course, it does not mean what is ordinarily meant by the word
“common", because back at that time there was very little of this
concrete used. It was in the beginning of the development of this art,
the bullding of concrete bridges and concrete structures, so that I
could not say it was an every day event, but what I mean is that such
structures were actually in use and built before this patent was issued,
and in a manner practically as described in the patent. In other words,
I see nothing of an inventive nature to improve on the methods the other
fellows employed in the manner of building the coping or tops of walls.
For that reason, 1 cannot sustain that claim, and the complainant’s
petition is dismissed, and judgment will be allowed against him for costs.

Mr. Laxe: May we have a dismissal as to all of the patents in this
suit so that the record may show that? There are four patents mentioned
in the petition that have not been taken out of the case and concerning

which no testimony was introduced, and we would like to have a dis-
missal as to all of them.

Tar Covrr: The entire petition is dismissed, of course.

The petition
in Court here is dismissed.

Registration of Highway Routes.

During 1918, eight (8) highway routes were registered with the
State Highway Commission under the Provision of Section 1527-
s22, Supplement to the Code 1913.
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A complete list of registered highways is given below. Numbers

35 to 42 inclusive were registered during the past year:

Muscatine-Des Molnes Short Line
River to River Route. ..
Everett Powers Highway .
Wison HIghWAY «ceeeeana-

Wondward-Ogden Cut-Off ...

_— — -
Number Name of Route Date Registered
Great White WAFeooooemecceammmmmammecccmececceeaeeea= | July 80, 1914
1 Green Creseedt - -=| July 30, 1014
3 Center Point Motor Clul .| Sept. 1014
] Rad Ball Route. e eeceene Jan. 2, 1915
5 inie TISWAY, wocor s S June 28, 1916
[ Southwest Tralls —o-ecooeeee . Juna 28, 1916
7 Waubonsle Trail - - -o—.—.. ceeeee- | Aprll 8, 1ML
[ Chariton & Leon Short Li . April 8, 1816
“ John D. Parmalee Trail... - April  §, 10
mn Cepitol Highway . - - ‘%tmn 9. 1918
11 Red Line omecamaeeas 2 June g, 1916
12 Farmers Highway June 9, 1918
12 Blaek Hawk Trull o ccoemmmrecmicsranssmesmmmeacesns Sept, 25, 1M6
1 Jefterson HIghWHY comeccincormmn e - ----| Sept. 25,1018
15 Hamlin Short Route. . Sept. 25, 116
16 Hawkeye Cut-Off o eeeaeeees Sept. 25, 101€
17 Elack Diamond Trafl. —..ocoeene Bept. 25. 1016
18 Lincoln Highway (lows Division) Dec, 2, 1015
19 Daniel Boone Trafl. . -cocaneanaas Dee. 22, 19168
20 Perry Plke —coevrememccaanes Dec, E 19816
a1 Diamond Trail «...cooeeeaeae Dee. 22, 1018
23 Rex X Route e eeeeeane Dec. 22, ING
23 Okoboj! Trall .o eeee e Mar. 23, 1m17
U Cedar Rapids, Ottumwa & M Muar. 23, 117
2% Tourist Trajl ... Mar. 23, 1917
o Grand Line ...—-ceoeee Mar. 23, 191;
a7 Washington Highway ... ...... Mnr, 28, 191
28 Lineville-Indlanolas Short LIne. e Mar. 23, 117
o9 Blue J. HIghWaY - oo eeeeemeee e Mar. 23,1017
30 Hawkeye Highway - June !l;. {g_};
b | Star Route —.—.-..- Doe. Ry
32 Burlington Way ... Doe, Tl
i lown Blue Grase Rou - Dee. .
Y Denlson-Sloux Clty Cut-Off. o inaeee -| Dee. 1. 'lgll;
35 Imperial HIBhWaY - e e e e Jan. 4, {m
ko Lincoln Hawkeye Pike. ooooooe. Jan. 29,
an
38
30
40
41
42

Diagonal Trall oo oo e e e e




Chapter IV. Bridge Department.

December 1, 1917, to December 1, 1918.

During the period of one year as covered by this report, the
bridge department prepared detailed plans for 236 bridges for
fifty-eight counties, estimated to cost $1,298,500.00; approved 163
designs submitted from thirty-six counties, the estimated cost of
which was $634,000.00 : checked and approved seventy-nine detailed
shop drawings for steel Structures from forty-one counties on work
estimated at $184,000.00 checked for approval 173 bridge con-
tracts totaling $1,760,797.85 from sixty-eight counties ; approved
fifty-six material contracts from thirty-six counties; developed
nine new standard designs for bridges; made 103 special inspection
trips to forty-six counties.

The district engineers representing the bridge department have
attended 103 bridge lettings in sixty-nine counties on advertised
work totaling $2,226,000.00 ; attended seventy-five material lettings
in fifty-seven counties : spent fifty-eight days in examining bridge
sites ; spent 180 days in supervising and inspecting bridge work and
two days in certifying emergency work,

In addition to the above, this department has handled all of the
field and office work on the preparation and checking of plans and
estimates for railroad Crossing improvements and attended a num-
ber of conferences on this work. A more detailed statement of the
railroad crossing work appears in Chapter V. The tabulation fol-
lowing shows the summary and comparative statements of the de-
tailed work of this department during the past three years exclu-
sive of the work done on railroad crossing improvements,
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Conerete arch bridge over Wapsipinnicon river in city of Independence built in 1917 at a total contract price
$38,777.00. Bridge consists of three e (g_zhl_r—fnm arch spans with a

Buchanan county contributed $25,000.90 toward the construction of t
city of Independence.

of
forty-foot roandway and two six-foot sldewalks.

his bridge, the remaining amount being paid by the

Undergrade crossing constructed on Lincoln }imlm-:ni' !H.r-.--- rnl!i_‘_.-- Ialrui; .\Tn \.;lb:].:—_h‘ _\t ':‘.lrl‘\“:!'.'lu;ﬂ_l-_h‘-.ul,”‘._.‘rl.u‘l:'”r:-';n”ul..
. i = C. & N. W. R. R. was eliminated by a grade s paration as shown aboy total cos s e
?r;;;:rhc:\‘tmﬂ}:tl:?:{:a“qfstl;t]r:ml--utl to cost §2 .Emu' of which the county paid §$3,000.00, the remaining amount being paid by th

railroad company.
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SUMMARY AND COMPARATIVE STATEMENT OF THE DETAILED WORK OP THF

BRIDGE DEPARTMENT ON BRIDGES AND QULVERTS

Since the present highway law became effective in April, 1913,
the engineers of the bridge department have designed, checked or
approved 4,155 detailed individual plans for specific bridges with
a total estimated cost above $11,130,000.00; checked and reported
for approval 924 bridge contracts with a total contract price of
$8,344,800.00; prepared detailed railroad crossing plans on work
estimated at $732,353.00; approved 212 material contracts: at-
tended 502 bridge lettings on advertised bridge work above $8,856,-
000.00 and attended 318 material lettings.

: , 1016, 1917, 1018,
=, 1016 1m7 1918
-:‘ L= —— —_ _ _— ——
SEE Bridge designs.__.._.........| No., of designs ______ 472 348 239
S ?." | of counties . = 3 LS 58
oES ‘stimated value - $ 1,511,00 0 208, 5
i Approval of bridge plans_._...._| No. spproved . .$ o "“"?‘1‘3' ’ ]..‘@,?‘g
b fu. of rnlunliu-n 5 = 43 30 36
g== “Stimated vaolue -8 582,00 3.
5§ Approval of shop drawings......| No. spproved . 176 ok £ :1’:2 ' m"ui::
SEZ No. of countles ______ 2] o il
3T hr.t'-lk\'[s.'uluot of steel
2= Work involved .....$§ 324,000 350 )
=°:_‘<'.' Approval of bridge contraets._.| No. approved . . 208 % lﬁu.?‘w‘? ' m'?sjfo
- g No. of counties _ " 80 76 0s

ok Total am'nt appr 1% 2,043,303 82,18 T
=";' = Approval of material contracts.| No. upproved . 4 8 5 ﬁ.ﬂﬁ # 1,5&)..;:
e ; 2 No. of counties 57 a0 36
S No, of lettings 139 120 103
E% o Bridge lettings attended........ No. of bridges 2,801 2,359 1,74
= a i Est'd u;nuunt L} y
B work lonvolved - 2,522,000
85T No. of material lettings at- ' o iy ol

22 el S e S &7 &0 7
E’g No. of inspection trips.......... i 68 108
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in Fayette county,

The roadway
of a sixteen-foot steel structure.

1t required 785 cuble yards of concrete for the bridge.

Bridge Designs for Specific Locations.

=
=

The Commission through its bridge department prepares special
designs for bridge work for any county in the state without cost.
Field notes secured by the county engincers and district engineers
of the Commission form the basis of the general and detailed plans.
A large number of bridge and culvert designs are prepared by the
Commission each year under this plan.

\ The bridge department has prepared 2,339 designs for specific
locations since the road law went into effect in April, 1913, which
are estimated to cost $7,169,500.00. The average estimated cost of
structures designed for the past four years is as follows:
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Designs for several bridges of importance were prepared by the
Commission last year. Owing to the prevailing high prices of con-
struction and the necessity for the conservation of materials and
labor many of the more important pieces of construction were de-
ferred for the period of the war. Among the important bridges
which were designed but not built was the reinforced concrete arch
span bridge in the city of Manchester, Delaware county. This
bridge is a twin arch, each 80 ft. span, carrying a 40 ft. road-
way and two 6 ft. sidewalks. The estimated cost of this bridge
at the time the plans were prepared was $38,500.00.

Plans were also prepared for a bridge over the Iowa river at
Union in Hardin county. This bridge consists of three 65 ft.x18 ft.
low riveted truss spans on concrete foundations. The estimated
cost was $25,000.00. This bridge was not constructed on account
of war conditions. Complete plans were also prepared for two-
100 it.x18 ft. high riveted truss spans on concrete foundations over
the Iowa river east of Marshalltown in Marshall county. The
estimated cost of the bridge was $27,000.00. Construction was
deferred on this bridge for the period of the war.

A chart showing the summary bridge expenditures for 1916,
1917 and 1918 is included in this report. Attention is called to the
large expenditures for permanent work as compared with tem-
porary construction.

Under schedule one is given a detailed statement of bridge de-
signs prepared for specific locations in 1918.

Approval and Analysis of Designs Submitted.

Many of the designs prepared by the county engineers and those
prepared by private engineers are submitted to the Commission for
approval. The work necessary to check and to approve such de-
signs depends largely upon the type of structure, its importance and
the completeness with which the details of the plans have been
worked out. On the plans for the smaller structures which have
been prepared from the standards of the Commission the detailed
work of checking the designs is small. On important bridges, par-
ticularly of the reinforced girder or arch type, the mathematical
analysis and field inspections necessary to check the design require
considerable time. On steel bridges the bridge department checks
the detailed shop drawings before the steel work is fabricated.
Copies of the approved shop drawings are then furnished to the
county engineer for his files and to check the steel work in the

field.
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Since April, 1913, the bridge department has checked 2.339 de-
signs submitted, the cost of which was estimated at $2,667,500.00,
During the same period of time and in addition to the above a total
of 537 shop drawings were checked on work estimated to cost
$1,494,000.00. A detailed record is kept in the Commission’s of-
fice of the shop drawings submitted for approval each year.

Standard Plans.

During 1918 a complete set of standards for wood trusses for 16
ft. and 18 ft. roadways ranging in length from 30 ft. to 57 ft.
were developed. This set of standards was developed primarily
to meet a demand arising out of war conditions. The wood trusses
offered an opportunity to utilize available material for span
lengths up to 57 ft. with the use of the minimum amount of steel,
There are, however, many locations in the state where this type of
construction may profitably be used at the present time because of
the comparatively light traffic which must be carried.

Some work was also done on a revision of the standard plans for
concrete thru girders and concrete box culverts. These revised
standards will be issued in 1919. A complete set of standard plans
revised to date is given below.

STANDARD BRIDGE AND CULVERT PLANS EFFECTIVE JAN. 1, 1919,

Series C—Concrete box culverts for spans from 2 ft, to 12 ft. 22 sheets of
designs and one estimate sheet, C-1 to C-23 inclusive. Dated
1916.

Series J—Concrete slab bridges for spans from 14 ft. to 24 ft. inclusive.
One design sheet J-1. Dated November, 1915,

Serfes H—Concrete deck girder bridges for spans from 24 ft. to 40 ft. in-
clusive. Two design sheets H-1. Dated November, 1915. Series
C, J and H are published together in booklet form.

Series X—Riveted pony trusses, with concrete floors and without joists,
for spans from 35 ft. to 100 ft. inclusive and for both 16 ft, and
18 ft. roadways. 28 designs, X-1 to X-28 inclusive.

Series V—I-Beam spans. Four sheets of designs. V-1. Beam spans with
concrete floor and angle railing. Dated Jan. 1, 1915,
V-2. Beam spans with wood floor and pile abutments. Dated
January 15, 1917. Supersedes and renders void design V-2,
dated September 1, 1915, and printed in booklet of designs for
beam spans and X series pony trusses.

e V-3. Beam spans with concrete floor and concrete ralling,

Dated September 15, 1915,
V-4. Beam spans with concrete floor and gas plpe railing.
Dated September 15, 1915, Series X and V are published
together in booklet form.



=13
(8-]

IOWA STATE HIGHWAY COMMISSION

Series M—Concrete bridge piers. One design sheet M-1. Dated July,
1916.

Series D—Circular concrete culverts from 1877 to 42/ in diameter. Four
sheets of designs and four sheets of estimates, D-1 to D-8 in-
clusive, Dated 1914,

Series E— Metal culverts. One sheet E-1. Dated 1914.

Series F—Concrete pipe culverts. One sheet F-1. Dated 1914.

Series 1—Concrete thru girder bridges for spans from 24 ft. to 40 ft. in-
clusive. Nine sheets. This series void. New series in course
of preparation.

Series Y—Riveted pony trusses with concrete floors on steel joists for
spans from 40 ft. to 85 ft. inclusive and for both 16 ft. and 18
ft. roadways. 20 designs Y-1 to Y-20 inclusive. Published in
hooklet form.

Series T—Riveted high trusses with concrete floors on steel joists for
spans from 90 ft. to 150 ft. inclusive and for both 16 ft. and 18
ft. roadways. 14 designs T-1 to T-14 inclusive. Published in
booklet form.

Series G-—Timber and steel construction. Three sheets of designs.

G-1. Pile trestle. Revised December, 1918.

G-2. Pile abutments for short pony truss spans, 16 ft. roadway.
Dated January 1, 1917.

G-2a. Pile abutments for short pony truss spans, 18 ft. road-
way. Dated January 1, 1917.

G-3. Pile abutment for long steel spans, 16 ft. roadway. Dated
January, 1919.

G-3a. Pile abutment for long steel spans, 18 ft. roadway. Dated
January, 1919,

G-4. Timber substructures for wood trusses. Dated December,
1918.

G-5 to G-10 inclusive. Six sheets timber trusses, spans 30 ft.
34 ft., 38 ft., 45 ft., b1 ft., and 57 ft., 16 ft. roadways. Dated
December, 1918.

Series K—Concrete bridge abutments. Five designs of two sheets each,
dated November, 1917 and superseding sheets K-1, K-2 and K-3.
Dated November, 1913.

K-1. Abutments for steel truss spans. Heights 10 ft. to 19 ft.
inclusive.

K-2. Abutments for steel truss spans. Heights 20 ft. to 30 ft.
inclusive.

K-3. Abutments for I-Beam bridges. Heights 10 ft. to 24 ft.
inclusive.

K-4. Abutments for slab bridges. Heights 10 ft. to 18 ft.
inclusive.

K-5. Abutments for deck girder bridges. Heights 12 ft. to 24 ft.
inclusive.

Published in booklet form.

Standard overhead bridges for railroad crossings in course of
preparation. =
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standard Specifications.

A complete revision of the standard specifications for bridge,
fumber and piling was made early in 1918, Minor changes were
also made in the standard specifications for corrugated metal cul-
vert pipe and a new edition of these specifications was printed and
distributed. The list of standard specifications covering bridge
and culvert construction as issued by the Commission and which
is effective on January 1, 1919, are as follows:

STANDARD SPECIFICATIONS ON BRIDGES AND MATERALS,
EFFECTIVE JANUARY 1, 1919,

Highway Bridge and Culvert Construction (Series 1917).
Reinforcing Steel (Series 1914, revised 1917).
Corrugated Metal Culvert Pipe (Series 1918).

A revision of the standard bridge and culvert specifications will
he made early in 1919 and revised copies printed for general dis-
tribution.  Standard specifications for reinforced concrete culvert
pipe will also be issued in 1919.

Trips by Members of the Bridge Denartment.

A number of special inspection trips by members of the bridge
department were made during the year at the request of the coun-
ties. Nany of these inspection trips were made for the purpose of
determining the carrying capacity of old bridges or the possibility
of replacing temporary wood floors with more permanent construc-
tion. In addition to the above several trips were made by members
of the department to inspect important bridge work under con-
struction. Some shop inspections of fabricated steel work were
also made during the year. The total number of special inspection
trips made by members of the bridge department for the past four
vears as follows—1915, 73; 1916, 79; 1917, 68; 1918, 103.

Bridge Complaints.

A number of complaints are received each year concerning ex-
isting bridges and requests for new bridges. These requests are
in general referred to the district engineers for examination and
report. W henever it is found that the complaint is meritorious, the
matter is referred to the proper official for attention. A later ex-
amination and report are made to see that the proper steps have
deen taken to adjust the complaint. The number of inspection
“ips made to the counties to adjust such complaints is indicated
under the report of the work of the district engineers. Many of
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the complaints are of such a nature that they may be adjusted by
correspondence and whenever possible this method of acljustmen't
is followed.

Approval of Contracts on Bridge Work.

One of the most important duties of the bridge department is
the approval of bridge contracts. During 1918 the total number of
such contracts submitted was 173. The total amount included in
the contracts submitted for 1918 was $1,760,797.85. The tabula-
tion below gives a summary and comparative statement of the
bridge contracts submitted from April, 1913, to December 1, 1918.

BRIDGE CONTRACTS SUBMITTED FOR APPROVAL,

No. sub-  Average con- Total amt,
Date of Report mitted tractze amt. approved

ADT. 1, 1018 £0 D00 Ty I8 e cceecom e omoeeemiaaae

A R R T o B v

Nov. 1, 1914 to Dee, 1, 1915, P 172 7,590.00  1,87,060.15

Dee. 1, 1915 to Dee. 1, 1916, s 208 91950.00 2,048, 508.47

Dec. 1, 1016 to Dece 1, 1007ome oo 197 10,808.00 2,128, 238.68

Dec. 1, 1017 10 Dot 1, 1018 o onioe oo 178 10,184.00  1,760,797.85
F 4 1T P P L S P S e S Ty s 924 e meeemna § 8,844,860 82

The use of the standard contract form issued by the Commission
and supplied to all of the counties has greatly decreased the time
required for the approval of contracts. A contract properly made
‘out which is accompanied by sufficient information to enable ap-
proval to be made without the necessity of securing additional in-
formation will pass through the Commission’s office in two or
three days. Where insufficient information concerning the con-
tract award is received with the contract it is necessary to refer
the matter to the district engineer for investigation and the time
required for approval is greatly increased.

The average contract price as well as the number of contracts
submitted and the total contract amount has decreased slightly
over that reported for 1917. This may be due to war condi-
tions which curtailed highway bridge improvements to some ex-
tent. Since April, 1913, a total of 924 contracts for bridge work
have been passed upon by the Commission totaling in amount
$8,344,866.82,

Schedule Two shows in detail the contracts which were submit-
ted for approval for the period from December 1, 1917, to D:-
cember 1, 1918. (Refer to Schedule Two.)
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Approval of Contracts for Materials,

The use of the standard contract form as prepared by the
Commission for material contracts has assisted greatly in reduc-
ing the time required for the approval of these contracts by the
Commission. The majority of material contracts now submitted
for approval are on the standard form properly filled out and
signed and containing complete information regarding the amount
of material to be purchased and the contract price. Contracts in
the proper form as indicated above can under ordinary circum-
stances be passed upon and returned within two days from their
receipt. A total of fifty-six material contracts from thirty-six
counties were submitted for approval from December 1, 1917, to
December 1, 1918, A detailed statement of each material contract
submitted for approval is given under Schedule Three. (Refer to
Schedule Three.)

Blank Forms for Annual and Special Report,

This department has assisted the administrative department in
the preparation of blank forms for the county engineers’ annual
report on bridges. In addition a number of special blank forms
for special reports were prepared.

REPORT ON EXISTING BRIDGES AND CULVERTS ON EIGHT
PRINCIPAL HIGHWAY ROUTES.

During the year this department with the assistance of the dis-
trict engineers has compiled complete information regarding the
condition of the bridges and culverts on eight of the principal reg-
istered highway routes crossing this state. The eight routes chosen
for this study are as follows: .

North Iowa Pike,
Hawkeye Highway,
Lincoln Highway,
River to River Route,
Great White Way,
Blue Grass Route,
Red Ball Route,
Jefferson Highway.

A detailed report of the condition of the existing bridges and
culverts on these routes and the general observations has been pre-
pared.
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General Fleld Work in Connection with the Bridge Department.

A large part of the detailed field work of the bridge department
is handled by the district engineers. Such work consists of assist-
ance given at the request of the counties in determining the type
and character of drainage structures, certification of emergency
work, inspection of work under construction, preliminary work on
large bridge projects, the adjustment of differences arising be-
tween the contractors and the counties over interpretations of the
specifications and general advice pertaining to bridge and culvert
work and the materials of construction.

During 1918 the district engineers of the Commission spent a
total of fifty-eight days in examining bridge sites, 103 days in at-
tending bridge lettings, seventy-five days in attending material let-
tings, 180 days in supervising and inspecting bridge and culvert
work and two days on examination and certification of emergency
work. The following tabulated statement shows in summary and
comparative form the work of the district engineers on bridge work
during the years of 1915 to 1918 inclusive.

Total number of days
1915 1916 1917 1918

Examination of bridge sites. ................. o oras DA 84 86 68
Attending bridge lettings...... TR e s M e i S 138 101 103
Attending material lettings..... R e e 79 67 75
Supervising and inspecting bridge work........... 341 163 202 180
Emergency bridge work .........cccciviuniennens .33 12 13 2

Bridge and Material Lettings.

The estimated cost of bridge work included in lettings attended
during 1918 was $2,226,000.00 which is a decrease of $410,000.00
over 1917. The records of the Commission on the advertised
bridge work reported by the district engineers include the location,
description, estimated quantities of material in the structures and
the county and district engineers’ estimated cost. These reports
for 1918 cover in detail 1,714 structures which were advertised.
The total number of bridge lettings attended during 1918 was 103,
and the total number of material lettings attended was 75.

Bridge Construction Work Durina 1918,

The costs of bridge and culvert construction as well as the costs
of material used in connection with such work show a marked ad-
vance in price over previous years. This was due almost entirely
to war conditions which created a labor and material shortage and
operated to increase materially construction costs. Deliveries on
materials from mill and warehouse were extremely slow and con-
sequently the counties and contractors experienced serious difficulty
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in completing their work. The restrictions placed by the govern-
ment on many of the materials of construction added 'further
difficulty of completing the work on time
estimates.

to the
and within the orginal

The mill and warehouse price of steel remained practically the
same throughout the year due to government regulation of price.
The government base price on structural steel for 1918 was $2.90
per cwt., Pittsburgh. The Chicago warehouse base price on struc-
tural steel during the same period was $4.20.

The following comparisons between the costs of materials in 1917
and 1918 will illustrate the marked advance in price which occurred
on practically all construction materials during 1918

AVERAGE PRICES PAID FOR LUMBER IN 1917 AND 1918,

Price per 1,000 Ft. B, M. F.0.B, Co, C, L.

Size Deseription Material - IEI?__

118

Range In prIm_A\'emm" Range In price Average

x12ins. Stand =awed..|Doug. Fir... .. $2MtofW § 2.7

Oxldins. Stand sawed.. | Doug. Fir..... 2% to 20 27.00 %:3‘?& ’ ﬁ%
ixlins. Stamd. sawed _ | Doug. Fir...__ % to 29 27.00 35 to 40 88.00
auzins. Full sawad____ Doue. Fir.... 27 to 82 29.00 2

axiéins. Full sawed_____ Doug. Fir._... 2®to 33 20,00 g :: :5 ﬁﬁ
ii6ins. Full sawed_.__. Doug. Fir._... 28 to 33 30.00 3 to 43 40.50
mimins. Stand. sswed..|White Oak-—— - . 800 ... B0

AVERAGE PRICE PAID FOR PILING IN 1917 AND 1018,

Price per Lin, Ft. P.O.B. County—Car Lots.

Length Kind 1017 1018

itnnnu In price Avernge Range In price Average

16 foot Red Cedar. .. S.14 to 87 $ 153 8.10 to§.21 .183
0 foot Red Cedar... .6 to .20 150 1P to .28 A7
# foot  Red Cedar___ . AT to 21 8T 22 to .26 T
16 foot O IR s e 0 R 12 to .14 130 A6 to LT .168
Rlobt . Cxpress o Jdd to 16 135 A6 to 18 .178
P0G Crypreine- ., =l 14 to .18 40 JATto .20 185
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AVERAGE PRICE PAID FOR CORRUGATED METAL CULVERTS IN 1017 AND 1918,

Price per Lin. Ft. F.0.B, County—Less Car Lots

Diameter Cluass 1917 1918

Range in price Average Hange In price Average
12 Inehel cc icacas iz = A $ .7to% 8% § .80 % .7Btog .0 B .55
15 Inches. A 1.19 to 1.27 1.22 1.25 to 1.3 1.81
18 inches. A 1.40 to 1.50 1.44 1.50 to 1.70 1.57
24 inches A 1.85 to 1.97 1.92 2.00 to 2.25 2.08
30 inches.. A 3.10 to 3.40 3.25 3.2 to 3.7 3.50
36 inches_. A 3.80 to 4.00 8.90 3.90 to 4.85 4.20
12 Inches B a0 to .75 .73 .76 to .80 .78
15 Inches B 1.08 to 1.15 1.11 118 to 1.2 1.22
18 inches B 1.26 to 1.35 1.30 1.58 to 1.48 1.43
24 Inches.. B 1.70 to 1.80 1.73 1.80 to 2.00 1.89
80 inches. ... B 2.86 to 3.10 2.96 3.00 to 3.30 3.12
LB ey T T B 3.30 to 3.70 3.58 3.60to 3.9 8.73

AVERAGE PRICE PAID FOR REINFORCING STEEL IN 1917 AND 1018,

Size Description

W-inch._. O, H, Steel New Billet Stock.-
4% -inch... O, H. Steel New Blllet Stock.

Price per Cwt. Stock Lengths F.O.B, Co.—0- L.
197 1918
Range In price Average

Range In price Avera

ke
$3.35 t083.75 & 3.52 W.45to§B.7B B
3.60 3.40 o0

3.66
3.00 to 8.75 to 3. *3.02

*Less than car Jots.

AVERAGE PRIOCE PAID FOR STRUCTURAL STEEL IN 1917 AND 1918,

Leseription Class of Work

Price per COwt.
197 1018

.

I-Beams... FEreeted
Trusses.... Erected -

R—u;;e in price A-;rern‘e Range In price Average
76

.00 to $6.50 5. .50 to§7.25 § O0.00
‘?i.uu to 5.50 ’ 5.16  5.00 to 0.7 5.2
6.00 to 7.75 6.50 7.00 to 8.20 7.50
.00 to 6.50 5.0 5.80 to 6.9 6.50

AVERAGE PRICE PAID FOR CEMENT IN 1917 AND 1918.

1917, Dealers net price per bbl. F. O. B. Cedar Rapids—Car
Lots Range in Price $1.79 to $2.08. Average, $1.98.
1918. Dealers net price per bbl. F. O. B. Cedar Rapids—Car

Lots Range in Price $2.08 to $2.28.

Bids received were from

Average, $2.18.
local dealers only for handling and

storage at prices ranging from 10 cents to 25 cents per bbl, above

prevailing dealers’ price.

BRIDGE DEPARTMENT

§9
SCHEDULE ONE
BRIDGE DESIGNS FOR SPECIFIC LOCATIONS
No. of  Estimated N ,
County Deslgns Value County fie‘:is[r)lntu Mg}ﬂ::«d
AppRnoose ______._. 3 3 o
_-\ﬂdubon ..... } . ; ;,gﬁ}i‘{
mer ... . 950
ﬁ'u'mr o 1 ; % 20,050.00
carroll oo 2 15, 165. 00 H 22,870.00
(erro Gordo 17 67,275,00 ; $0y208: 00
Chicknsaw L] 23,010, 00 B 18.£62.00
Glay — 5 20,828.00 | Ariyis . TooTTITTee 3 89.501.00
(layton 3 39,605.00 n 3]""6'00.
Crawford 5 87,700.00 & A
Dullatnur...- !15 g;ﬁﬁ g'Brinn 18 m'm'&
Iieca % ‘808, 4 432,
Delaware .. 1 38,458.00 R : i
Dickinson 7 23, 400,00 14 65, 251.00
Dubugque ___ 1 2,458.00 2 "m'ﬁ
Fayette ____ 2 1,406.00 5 17.776.00
Franklin . __ 3 6,000.00 3 84571
Fromont . .o ... 1 4,082,000 3 10'321'&(-:
Greene _._ 3 14,832.00 1 7.966.00
Grundy __ 20 062,472.00 2 m‘m{m
Guthrie - 3 19,470.00 7 22.602.00
Hamilton 3 38,840.00 1 "814..00
Haneoc 7 19, 440,00 1 7.526.00
Hardin _.___ 5 49,119.00 8 10,664.00
o R 2 7,240.00 3 7.258.00
Humboldt _______ __ 3 87,006.00 1 7.776.00
o s — 7 40,065, 00 4 13, 420,00
NN 6 65, 500, 00 1 4.858.00
gelferson . _ .. 1 16,813.00 iz
Kokulk - 1 5,100_00 Totals o 238§ 1,208, 500.00
SCHEDULE TWO.
BRIDGE CONTRACTS SUBMITTED FOR APPROVAL.
DECEMBER 1, 1917, TO DECEMBER 1, 1918
County Contractor Date Approved Amount
Approved
Appanoose ... |I. W, Manson Feb, 20, 1918.__... B,760.00
Ottumwa Supply & Const. Co...... |Feb, 20, l?l&_..._‘ 9.100.00
1 Staley Construction 00..ooooeo... [Apr. 11, 918 ___.. 9,600,00
- en Construction CoO.ceeeeeooo. |Mar. 28, 1018 ... 4,060, 00
densen Construction CO,.eeeeoeoeeen [May 22, 1018 . 11,500.00
Benton .......... Waterloo Construetion Co...___.____ [Mar. 15, 1018 _____ 7,150.00
s Fifield Construction C0..eeeoo.—_. [Mar. 15, 1918 ___.. 12,139.00
I e, N. E. Marsh Apr. 22, 1B ... 16,5461.00
Al 5, 664.00
15,743.00
5,272, 00
11,760.00
B,700.00
8,345.00
2,006 00
5,678.00
5,315.00
850.00
7,285.00
8,819.70
80,127 .80
468, ()
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SCHEDULE TWO—Continued.

County Contractor Date Approved Amount
Approved
Chickasaw .o.ceen | Alfred Olson.._._..__ Feh, 21, 500,00
(I8Y ceecceeeeeeae | Des Moines Br. & Irol Apr. 23,800.00
Clayton - ... | Rodles & Bal Mar. 26,805.00
F. E. Marsh & C Tune 16,783.00
A. . Boyle. Sept. 2, 220,00
Clinton ... i Eane..._ Apr. 88,750.00
Crawford ————__ | Taylor & Anide Apr. 5,662, 00
Pickus l:,nglt:eering & Const. Co Apr. 14,223.00
. Iieloit Bridge Co._.-.-.-...-_--_---.. ...... e e p P Sy b
Daln$ oo | P, E. Marsh & Co...
R. E. Bhackleton..... . 7,008,000
lowa Bridge Company._ 5,314.00
F. E. Marsh & Co.... 5 IDI&.-._- 12, 500,00
it. E. Shackleton. ... 3 NG e 3,310.00
DelaWAre —occeuee | Goo. Herman..o...... 1018.-.oc 4,100.00
Mills & Henderson. it B,450,00
KRobt. Hackbarth __ 1018 4,810.00
Dickinson ....—_ | Harry V. Brown... 1918 .- 10,009.00
August Schaaf .. ... ___ 198 13,328.00
Dubugue - —ceeeee | Staner-Herkes OConst. CO.......... = —-ae
Anton Zwacek 108 . 81,489, 00
ety Bt s e e e e v P S st
Franklin _...._ | G, E. Sargent 1918 - _ 2,660,000
Des Moines Br. & Iron Works. 1918. - .. - 1.790.00
PLOMODY. e | T s PR OT o s 5, I0IBL S 6,387.02

TP siriimmiiie
Grondy e e

Guthris o loanss

Hamilton ...

Hancoek ocaeeeae

Hardin cocncccina

Barristn - cciouin

Henry and
Washington ....
Humboldt . eeeeaae

i e T

Jackson ..o

RIS T —

R. K. SBhackleton.......
Towa Bridge Company. . oo
Des Moines Bridge & Iron Wks.....
Des Moines Bridge & Iron Wks.....
Clinton Bridge Works. ...
Waterloo Const. Co.__
Iown Bridge Company.
Waterloo Const. Co..
Luna Construction Co.
Lunn Construction Co.
Lana Construction Co
J. A. Dunkle.. . _____ o

Aug. 10, 191B..co-o
1018,

-
- .

P T

¥

P T T

A, us

Albert Swanson & Co..
M A Tepet e
Hey-Keeler Const. Co....._.
Alfred Olvon ... . _ ...
W. A. Hey Const. Co
Fifield Const. Co..___.____. T
Hey-Keeler Qonst, Co, June 11, I1918....._

Ty U7 AR e e July 18, 1918._.._.

F. E. Marsh & OC0vaeae oo PREA S S
Fifeld Const. Co...._ e e
Des Moines Bridge & Iron Works..|-
Standard Bridge Oompauy.,._.--... Apr., B, 1918......
Witmer COompany oo WIS ..
Witmer Company .. me

lowa Bridge Co......__.___. 1 ;1 A—
C. A. Miller__________ § i R
Pl 1018, ...
(‘Itnwn Brldge Works__ 1918 . __

Federal I-lrlrlze Cu S
Towa Brid Compuny-

-

b1

S22EEEEIssEsEssEREEEss

o T e S R DT e

-
=3

)

EIREEERS

06-'?
L
888

§i8388¢ ¥

-

.

22E==R! 2=peR

JONNY: iiniiiisuaas

Federal ke OOy 9,810,
Waterloo Const. Co._. 8,750,
M. O. Burnett_ . ... Apr. 11, 8. 16,218,
M. O. Burnett_. Apr. 11, 1918.....- 10,714,
M. 0. Burnett... Apr. 11, 191&.----- 11,344,
M. O. Burnett_ ot 1B __ 14, 004, 00
Federal Bridge Co 1918 . _ 6,64,
wwa lllrkt:{t‘a (‘ot.--.--..----..h_- TN 10 SRR Al SN
ter S (e iy R T
g By I8 s 11,701.00
198 e 5,186.00
pi 1 RSENGS 2,940,
5, 1918..a..- 5,291.00
Vo E R 2 duly 31, TR 9,250,00

BRIDGE DEPARTMENT

SCHEDULE TWO—Contin ued.

Contractor

County
Keokuk ... ___.
Kossuth _.________
N e

Monona _.....__ ..

Monroe ______
Montgomery
Muscatine ..._____

Palo Alto___.__ =

300 TEENE, T =

Pottawattamle ___
Powuhlek o R

Shelby . ...
OOy i s
y o1 RS

Waterloo Construction Co...__.._-.- Apr
Waterloo Construction Co. 3
Waterloo Construetion Co.
F. E. Marsh & Co....___
Clinton Bridge Works.

Uet.

Jan,
(linton Bridge Works. s,
J. P. Riddle.— .. B i

Perry Jayne ___
w. F. Wickha
P{-rry Jayne _
J. P, Riddle._._.
H. E. Whitlateh..
J. P. Riddle ... ... o
Ingersoll-Stoufer Eng,
A. P. Munson.....

X, P hllmsun

e ddle

I, P Biddle. oS | Mar
standard Bridge Gnmpauy_.-......- Apr.
o B MM e Apr.
Standard Bridge (‘nmpanr._..-..__. ay
V. A, Lafferty. ... ... May
el Oak Bridge & Iron Works. ... Feb,
R A ey o [ R o M
8. R. Johnston. ... =" g A
Thos. Maher . _— e,
Giro. Gardner & Sons__._... s
Evgene Gradt —.onee.. i e

H. B, Construction Oo. -
I'nois Steel Bridge Co.__ e

Unylor & Anderson...........______.
Teylor & Anderson.__
wiimer Company...
Witmer Compony...ee e eeee. oo
Des Molnes Bridge & lron Works.
PO T e i
fows Bridge Company.
N. M. Stark & Co...
soss  Construction Co..oeoeeo..
{ont Construction Co..._....
M. Stark & Co._.__. veiien dain ] DS
\\' ¢l ham Bridge & Pipe Co..
Philip Cuneen ...
lowa Hridge Onu:pany.
P. M. Stewarte. ...
i Bridge Comp
180, WAGQIeOr - oo oo oriat
Iies Moines Eng, & Const. Co......
Lonn Oonstruction Co.o_ooooo ..
lmwn Construetion CO..oeeeeeee ..
“ole Bros. =
A, P. Munson...... e e o

: PO S

Y e T T A S e e F
Hinion '!rlrlge WOk aan,

A P M

S endard Bridge Company..........
Carey-Morrison C0. oo oo
Wi nwa Hupply & Consi. U0
Des Moines Bridge & Iron Works..
lown Bridge Company. ... ... ..
E. B. Fowler

Des Moines Bridge & Iron Works_ .
L. (. Hayward et Sk
C. A. Halvik_.._. ——
lowa Hridge Comyp y-_-......--.-.-

-1 Aug.
Sept.

61

20,
10,

Date Approved

1018

!9]&

1Ms. ...
ms.....

Amount
Approved

34, 800, (0

3. 00

sl
et 4
-

#EZEESET
SEgsRagzas:
E2ESRES28vEERs

| o
33

St

§Eaasaes
ssssssss
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S

S=essssnss

H_ﬂ
| SmEReo
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SEEEE
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SCHEDULE THREE.
MATERIAL CONTRACTS SUBMITTED FOR APPROVAL.
DECEMBER 1, 1917, TO DECEMBER 1, 1918,
County Company Material Date
Approved

AR s Nebr. Br. Sup. & Lbr. Co,..-- Tamber and PIDE.] o e cenrenas

Allnmakee Bpeers-Jeavine . cccveveecvees Reinforeing steel....| March 15, 1018

Bremer oe-ceeeeees Clinten  Bridge Works Rointorcing ool s L e

B 1 1 R —— Lana Construetion Co.. Conerete ;)e ........................

Standard Bridge Co...... Lumber and piling.| Mareh 11, 1918
Lana Construction Co.. Concrete Dipe. ceee-. Mareh 1618
lowa Pure Iron Co...... Corrugated pipe....

OMIRY e Clinton Bridge Works.. Reinforeing steel....
Fuller-Hiller Hdw. Co.....e..—._. | Reinforeing steel....

Cherokee __._.....| Wheeler Br. Lbr. & Sup. Co... | Lamber and piling-
Fort Dodge Culvert Co......... | Corrugated culverts

Chickasaw wheeler Br. Lbr. & Sup. Co... | Lumber ___ .. ______

BY i Fort Dodge Culvert Co._.... Corrugated culverts

Olayton - I.. Jumes Lumber Co0,... LUOMBAY . anserannaan

Clinton .. la. Culv. & Sheet Metal Corrugated culverts

Crawlord Fort Dodge Culvert Co Corrugated culverts

Delaware - Klauer Manufacturing O Str. & Reinf. pteel.

Des Moines. - Clinton Bridge Works Corrugated culverts
Wilson Concrete Co. Concrete plpe._____ r
Burlington Sand & Sand and gravel.
lowa Pure Iron Co.. Corruga pipe

Dubuque Standard Lbr. Yard C© Lumber

Emmet L. James Lumber Co. Lumber .

Fayette _ Clinton Bridge Works B'ms, ang.

Franklin - Speers-Jevne . Reinforeing eteel

Fremont Wilson O Co. Uonerete pipe

Grundy - --ceemem==-

Hancock

Henry -
([ Y s
Jack=on
Jefferson

JONNSON comemnnoen

Gaynor Lumber Co.
Waterloo Const. Co
.. Jumes Lumber Oo

Waterloo Const. Co.. e
Klauer Manufacturing Co.......
Waterloo Const. CO.cammmcmeaaa
Standard Bridge CoO.commaaaaa.
Standard Brid Compmy .....
Spaululngj ...........
Clinton Bridge Worka. ..........

Midland Metal Mfg. CO.couue.ea
Midland Metal Mig. Co..oo._.
Paul J. Ealman O0.cccaeaacncaaa
Wheeler Lbr. Br. & Sup. Oo...

Kookuk oozcaauaa Stundard Bridge Cowmpany.....
0 LT 3 | R —— Wheeler Lbr. Br. & Supply Co..
Loo Wheeler Lbr. Br. & Supply Co..
(linton Bridge WOrks..oocoeoaeo

Standard Bridge Company......

Hanen Lumber Company.....

i AR o i s i

P R =, Mluu' Manufacturing Co...eo.

Maheska - oo

Mitehell oeeee
Monons .. cceee..
Muscatine

Poeahontas o.o...
Pottawattamle ...
[} T S ———

Beott ceeeeeee

Wilson Concrete Company......
Westprn Boller Pipe
lowa Pure Iron Company.
hlnuer Manufacturing Co

Lyle Corrugated Culvert Co.....
< g & .I..-br(i Co..
o

Nebraska Br. Sup.
Museatine Lbr.
Fuller-Hiller Hdw.
Klausr Mfg. O0.cevvaconvonccana
Wheeler Lbr. Br. & Supply Co.
Wickham Bridge & PI& (o, THIPN
iKlnuer Manufacturing Co.......
Standard Bridge Company......
Clinton Bridge Works. ... ...
Nebr. & lowa Steel Tank Co...
Fuller-Hiller Hdw. 00ueemaece -
Bullders Lime & Cement Co.
Wickham Bridge & Pipe Co.
Wilkson Concreteé CO.ceeeeececaean
Klauer Manufacturing Co.. v
E., Wahwrlght. caecccccaaeaa-

Nebr. Br, Sup. & Lbr. Co..__.
Clinton Bridge Works. ...

Lumbear _
Reinforeing steel....
Concrete pipo
Reinforeing &
Reinforeing
Lumber
Cement .o.oooeeeeee.
Reinforein,
Corrugated

Corrugated
Reinforeing
Lumber
Lumber coca-cicedas
Lumber and piling_
Lumber

Reinforeing steel....| Jan. 18, 1018
Reinforeing eteel....| Jan. 23, 1M8
gement - —
Corrugated pipe.__.| FPeb. 25, 1018
Concrete pipe. e April 9, 1M8

Corrugated pipe....| April 9,

Corrugated pipe...| April 9, 18
Corrugated gig...- April 0, 1018
Corrugated plpa..__ Feb. 25, 1918
Lumber

Lamber e eraw—= March 21, 1018
Reinforcing steel.__.| March 21, 1918
Corruga plpe._..| March 21, 1918
Lumber and pllng.| — oo eeeeeee
Lumber and plling.{ . e ceeeeea
Corrugated pipe._..| Feb., 25, 18
Lumber ... Feb. . 1918
Reinforcing steel._..| Feb. 1018
Corruga pipe....| March 11, 108
Reinforcing steel.... March 11, 1918
Lumber and plling.|.. ey
Concrete plpe.oeee-. ‘March 26, 1918
Cor., & Gul. fron p.| March 20, 118

OemeNt . eecemcnnenn
Lumbar and plling.

- ———

Reinforeing steel....' oo o eSS

?'
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SCHEDULE THREE—Continued.
County Company Material Data
Approved
Washington ______| Klauer Manufacturing Co....... Corrugated pi
Wehster - ____ .| Nebr. Br. Sup. & Lbr. Co... Lumhgr -_..?.I.n"" .!i‘;:ﬁh 1: }gg
Winnebago ... Crystal Farmers Association.... | Cement _._ .. ..
Lake Mills Lumber CO..oeo..___ Cement ____ [k B e
g. t\";‘):{hat:gll' GO-E-.. vee | Cement __. ... R
ort Dodge Culvert Co.......... | Corrugated pipe....| March 15, 1618
Clinton Bridge WOrks..... ...... Reintoreing Ateol. ﬁ:::ﬂ 1, 1918
Nebr, Br. Sup. & Lumber Co... | Lumber .. e e
Thompson Yards CO..oeeooooo_. o) T e e e T = -
Winneshiek __._. Nebr. Br. S8up. & Lbr. Co..... | Lumber . 27 = T
Lyle Corrugated Culvert Qo..... Corrugated plpe....| March 15, 1918




Chapter V. Railroad Crossing Improvement.

January 1, 1918, to January 1, 1919.

During the year of 1918 the work done and results accomplished
by county boards and the Commission toward the improvement of
dangerous railroad crossings does not measure up to that done in
former years. The necessity for the conservation of all materials
of construction and labor on account of war conditions necessitated
the postponement of many projects of ‘merit. Governmental con-
trol of the railroads became effective on January 1, 1918, and with
it a revision of the responsibilities and authority of the officials
with whom such matter have been adjusted in the past. Further-
more, the policy of the United States Railroad Administration, as
announced through their Regional Directors, was to defer, for the

period of the war, all improvements not of the utmost importance
in winning the war.

In view of these conditions active work to secure the improve-
ment of crossings in general was abandoned and only such projects
as were of immediate necessity to the welfare and safety of the
traveling public and those projects requiring a very limited ex-
penditure for materials or labor were considered.

Conditions are now more favorable for a continuance of this
work and many of the projects which had to be abandoned on ac-
count of the war will be taken up in 1919.

The Commission has no means of keeping an accurate record of
the accidents or deaths resulting from railroad crossing accidents,
but in newspaper clippings there were reported a total of sixty-
two deaths in 1918 resulting from crossing accidents. In addition
to the deaths reported, a total of 136 accidents to automobiles
struck by trains and their occupants injured, was obtained from
the same source. These records, while incomplete, serve to em-
phasize the necessity for greater efforts towards the elimination of
dangers at railroad crossings. Below is given in tabulated form
the summary and comparative results accomplished on railroad
grossing improvements during the past five years,
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COMPARATIVE STATEMENT OF WORK ACCOMPLISHED—RAILROAD CROSSING
IMPROVEMENTS TO JAN, 1, 1919,

Grand
During During total to
17 | 1918 Jan. 1, 1919
|
Crossing projects listed oo a8 30 36
Number of railroad crossings involved on j 4 72 75
Projects SUIVEFed e e et e 1 1 143
Projects for which plans and estimates were prepared___ a0 ¢ 140
Number of conferences heddo o oo a6 13 114
sumber of projects satisfactorily ndjusted. a7 18 | w0
Projects completed during the year o oo o5 Al o1
No. of projects listed which have been appealed to Rall |
road COMMISSION —oeemem e e e e e 4 g | )
Projects adjusted by Rallroad Commission . ___ 4| o 10
Crossings entirely eliminated o ovemanaaaoon . 4 0 29
Grade crossings eliminated by grade separation 6| 1| z
Crossings imMProved oo e 17 | 12 | 18
COrossing projects temporarily abandoned __ | 40 B &
Estimated cost of crossing improvements satistactorily| |
sdiusted e SR e '§ 50,172 |§ 14,87 |8 289,580
Estimated eost of improvements on Commission plans.| 103, 650 67,216 72,363
Total estimmated amount appropristed by raflrosd com-| |
panies for crossing iMProvements ..c..oc.cecocemcemeonn 20, M7 4,600 172,010
Total estimated amount approprinted from  publie
funds for crossing IMpProvements . ceeoeeececiccmcnnnn 20,074 | 10,227 111,021
Average reentage of cost pald by rallroad eom-
panics for crossing IMpProvementa. ... ocouacononncn 606 80% 80%
Average percentage of cost paid from publie funds forl

erossing Improvements ... e == 0% 0% ] 2%

The location of all of the individual crossing projects listed to
January 1, 1919, in the state are shown on a map accompanying this
report. Many of the projects listed have been adjusted and com-
pleted.

Methods of Handling Railroad Crossing Complaints.

The Commission receives each year many complaints from high-
way officials, associations and individuals of dangerous railroad
crossings. Each complaint when received is investigated and if
found meritorious a project number is assigned and correspond-
ence is taken up to secure the necessary improvement. If it de-
velops that a survey and plan is necessary, an engineer of the
Commission is assigned to the work. This engineer and the
county engineer go over the situation and secure such notes as are
necessary to work out the details of the proposed improvement.
Plans and estimates of cost are then prepared by the Commission
and are furnished without cost to the proper highway officials and
railroad companies. Unless it develops that the matter can be sat-
isfactorily adjusted by correspondence a conference is held at or
near the site of the proposed improvement, where the plans an.d
estimates can be gone over in detail. If possible an agreement is
reached at this time on the proposed improvement and the dis-
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tribution of cost between interested parties. It has been found
that in the majority of cases the representative of the railroad com-
pany, county, Commission and those interested can agree on the
method of improvement and the distribution of expense at these
conferences. In the event that no agreement can be reached and
the improvement is of importance the entire matter is appealed to
the Railroad Commission as provided by statute. Out of a total
of 305 crossing projects listed to date it has been found necessary
to appeal only twenty or approximately six and six-tenths per cent
to the Railroad Commission for adjustment. A total of ninety-
nine projects have been satisfactorily adjusted of which number
ten or approximately ten per cent have been adjusted by a formal
order of the Railroad Commission.

Owing to the dissimilarity of the projects it has been found im-
practical to follow a uniform method for the distribution of cost of
these improvements. Each project is taken up separately and ad-
justed in so far as possible on the basis of the benefits to be de-
rived by the contributing -parties.

Distribution of Dangerous Crossings.

The dangers existing at grade crossings have received the prin-
cipal attention of the Commission in the past. However, many of
the complaints received and investigated refer to dangerous condi-
tions existing on overhead and undergrade crossings. The follow-
ing tabulation shows the distribution of crossings classified accord-

ing to the number and type of individual crossings listed for im-
P rovement.

DISTRIBUTION AND PERCENTAGE OF CROSSINGS LISTED FOR IMPROVEMENT
OR IMPROVED TO JANUARY 1, 1919,

Distribution of original cross-
Number |ings as listed by Commission
Type of Crossing listed
1018 Number Percentage
Grade ... - 18 292 78,
ey T g RO St L e v o { S 5 32 9
Undergrade . i 9 47 12
New crossings 0 1
Total .---- 32 376 1009%
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DISTRIBUTION OF OROSSING IMPROVEMENTS ACOORDING TO THE PLANS AND
RECOMMENDATIONS OF THE COMMISSION.

Eliminated | Improved Grade Separation wobal

g K e ote
Type of Crossing (No. | % |No.| % No. % sninhier

_________._.—-—-—~—-—-'-—-i-—.~——.- e e

l

Grade el 20| LA
STAAe oo omemee =

Overhead - g 11 =il
Undergrade - | 12 .

Total NUINDEr -.----e-mmemmms==
Percentage of total  ——------

New crossings ..

DISTRIBUTION OF OROSSING IMPROVEMENTS SATISFACTORILY ADJUSTED T0
JANUARY 1, 1919, :

|Eliminated 1 Improved | Grade Sﬂmrauun__]

¥ Total
TY0s oL Oxosing l No. | % || No. | % | No. | B | number
Grade crossing -.- 205 20 52| o2 \ 18 ‘ 12

Overbead ...
Undergrade __
New crossings

Total NUMDEr —oemeeemmemmmm=- 28 _._-.-| 11 et
Percentage 01 totdlceeoooooan|-mmmen 17

Methods of Improvements.

The following outline suggests the possible methoc.ls of improve-
ment which may be utilized in securing the elimin:}tmn of da_ngc':rs
at railroad crossings. Each crossing project if :mport.an.t is in-
spected in the field by a representative of the Commfssmn and
whenever practical plans are prepared or recommendations made
for the improvement of the crossing. In general_ the recommenda-
tions for improvement are made in accordince \T.'It!"l -the most prac-
tical and feasible means of eliminating or minimizing the danger
about in the order as listed below :

Grade Crossings.

1. Elimination by relocation of highway. .

2. Separation of railroad and highway grades.

3. Relocation of highway to divert major portion of traffic from the
the crossing.

4. Removal of obstructions interfering with clear view of approaching
trains and vehicles.

5. Installation of crossing gates or adequate protection to thab“ag’féi’g
public on crossings which cannot be made reasonably safe by
more of the methods mentioned above.
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Overhead Crossings.

1. Elimination of crossings by relocation of highway.

2. Construction of substantial overhead bridges capable of carrying
the standard loadings and provided with roadways adequate to ac-
commodate the traffic.

3. Reduction of steep approach grades to facilitate the hauling of heavy
loads and to obtain better view of approaching vehicles on the
highways.

4. Elimination of short turns and obstructed views at the approaches of
overhead crossings.

5. Relocation of highway to divert traffic from overhead crossings which
cannot be put in a safe condition for travel by one or more of the
methods of improvement suggested above.

Undergrade Crossings.

1. Elimination of crossing by relocation of highway.

2, Provision for an adequate horizontal and vertical clearance where the
highway passes under the railroad.

3. Removal of obstructions interfering with a clear view of approaching
vehicles on the highway.

4. Improvement of drainage so that roadway beneath the tracks will

be properly drained at all times of the year.

Relocation of highway to divert the traffic in the event that the danger-

ous condition cannot be satisfactorily remedied by one of the methods
indicated above.

&

Recommendations for Crossing Improvements.

The minimum requirements as adopted by the Commission for
the different type of crossings are given in detailed form below:

Grade Crossings.

Location of crossing signs at all grade crossings a minimum distance of
300 ft. from the crossing.

Maximum approach grade to the crossing of 6 per cent.

Level approach grade on either side of the tracks of 25 fit.

Minimum width of planking measured at right angles to the center line
of the highway of 24 ft. on the County Road System and 20 ft. on the
Township Road System.

Clear view which allows a person in a vehicle 200 ft. from the crossing
to observe an approaching train an equal distance from the crossing.

Undergrade Crossings.

Minimum vertical clearance of 13 ft. with a recommended clearance of
at least 14 ft. wherever practical.

Minimum horizontal clearance for temporary construction of 18 ft.

Minimum horizontal clearance for permanent construction of 24 ft.
for crossings on the County Road System and 20 ft. for crossings on the
Township Road System.
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Clear view which will permit one vehicle on the highway to observe
another vehicle approaching a minimum distance of 200 ft.

Overhead Crossings.

Minimum vertical distance from top of rail to low steel of 22 ft.
A bridge structure capable of safely carrying the Commission's

standardized loadings. .
Minimum width of roadway for temporary construction of 20 ft.
Minimum width of roadway for permanent construction on the County

Road System of 24 ft. and for the Township Road System of 20 ft.
Changes in grade on the bridge structure not to exceed 2% between

bents.
Clear view which will permit one vehicle on the highway to observe

another vehicle approaching for a minimum distance of 200 ft.
Distribution of Crossing Improvements.

The distribution of crossing improvements according to the num-
ber of crossings in the county and township road s:ystem and th.e
mileage of track in the various railroad systems in the state s
given in tabulated form below. It will be noted tha.t tht? dIStl‘lbl'l-
tion of crossings listed for improvement is almost in dl'rect ratio
to the mileage in each of the railroad systems. {’Lttentlon mfght
also be called to the large number of crossings existing on the high-
ways in the state.

DISTRIBUTION OF OROSSINGS AND PROJECTS LISTED.

w & &
1]
g8 |d28| 58 |32 2| B¢
2.8 | &2 a Sog| 8.8
ob® ER E",; EnE | S
8% | Sk g | 9% | 3%
Rallroads ol "5 |gEgE| 25°
°*3 ] B gEf| 8w
g8 - S :825 =g
SO gﬂh 2202 =
| | 2,069
1,520 1,875 | 60 '
o A s 13 | Lk a| 2
C., M. & St. F o5 | 1181 0 o
C., B, & Q. 1,188 1,801 " | 1 008
o8 W - [ 4 | e
ia Ae WWaocicsccnammme= m
M. & St. Lo —-- 42 587 16 | gljr
. = | wm| o) m
a |
Great So‘;‘thorn it g 3;1’ xg :g
Mise —R R. ‘and ___?7_ __.__.__————88
T 7,148 8,076 I 416 14,1
Total -...- e -

\
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Plans for Future Crossing Work.

Surveys have been completed and plans are in the course of prep-
aration for several important crossing improvements. The atten-
tion of the Commission will be directed during 1919 to securing
the improvement of crossings located on Federal Aid projects and
other crossings on important highways in the state.

SCHEDULE FOUR.

Detailed Statement of Work Accomplished on Individual Crossing
Projects Listed,.

NO. 24—CLARKE COUNTY.

In Singler's Addition, town of Woodburn; Chicago, Burlington and
Quinecy Railroad.
On January 30, 1918, the Commission was advised by the Secretary

of the Board of Railroad Commissioners that a formal hearing would be
held in the matter of this improvement.

NO. 66—MARION COUNTY. =

In Section 2, Knoxville Township, 2 miles west of Knoxville; Chicago,
Burlington and Quincy Railroad.

Arrangements were made with the railroad company and the board
of supervisors for a conference to consider the plans prepared by the
Commission for this improvement and to secure an adjustment of the
distribution of cost of the proposed improvement. The railroad company
requested that the discussion of this matter be deferred for the period
of the war owing to the fact that they were using this branch line for
extensive troop movement and which would be interfered with to some
extent if the congtruction work were undertaken at this time. The con-
sent of the board of supervisors to defer this improvement for the period
of the war was secured. Correspondence will be taken up soon to
arrange for the conference which was postponed as noted above.

NO. T4—LEE COUNTY.

Between Sections 3 and 4, West Point Township, near West Poinl;
Chicago, Burlington and Quincy Railroad.

On January 17th the Commission was advised by the county attorney
that adjustment of this crossing project had been referred to the Board
of Rallroad Commissioners. Owing to war conditions no further
negotiations were carried on to secure the improvement at this time.

RAILROAD CROSSING IMPROVEMENT Tl

NO. 125—STORY COUNTY.

Between Sections 3 and 10, Nevada Township, 3 miles east of Nevada;

Chicago and North Western Railroad and Chicago, Rock Island and
d.

Pa;;ﬂr:hrziuzizouatlons with the Chicago, Rock Island and Pacific con-
cerning the overhead bridge carrying the highway over their tracks,
which is a part of this project, were deferred for the period of the war
upon the request of the Regional Director of the United States Railroad
Administration. The present overhead bridge was satisfactorily repaired
to accommodate traffic and upon the conclusion of the war an agree-
ment will be sought which will insure the construction of the reinforced
concrete structure over the Rock Island tracks.

NO. 126—SCOTT COUNTY.

Section 35, Princeton Township; Davenport, Rock Island and North
ad,

wel::z.:::cﬁ:i;;?:a with the opinion of the Board of Rallroad Commissioners
the Davenport, Rock Island and North Western Railroad submitted de-
tailed plans for the subway crossing to the Commission for approvali
Upon examination it was found that these plans conform to the gen;ara
plans as prepared by the Commission and on June 13th the detailed p a:s
were approved and returned to the railroad company. On July 29th the
Board of Railroad Cemmissioners granted an extension of time to thie
board of supervisars and railroad company for the construction of this
project until June 1, 1918,

NO. 146—PLYMOUTH COUNTY.

Section 6, Fredenia Township; Chicago, St. Paul, Minneapolis and
ailroad.

Om.:th 2‘1 I::an!erenc'_' held in LeMars on April 8th between representatives
of the board of superviscrs of Plymouth and Sioux counties, the Chicago,
St. Paul, Minnezpolis and Omaha Railroad and the Commission, a proipo-
sition was formulated and submitted to the railroad company concar;l :tg
the improvement of the two grade crossings involved in this pro:m:
Previous conferences have been held with the railroad company cc:;lcmad
ing the improvement proposed. A refusal was received from the :mm o
company under date of May 9th to accept or modify the propos Hahe
submitted to them. Accordingly a formal appeal was made to ;
Board of Rallroad Commissioners for the adjustment of this lmprnvei::e:r;
No date of hearing has been set by the Board of Railroad Commission
of which this Commisgion has been advised.

NO. 148—KBOKUK COUNTY.

Jackson Street in morthwest part of Sigourney; Chicago, Rock Island
and Pacific Railroad.

Survey has been made for the proposed replacement of t(llme:t:z:.!;:
wooden overhead bridge with a permanent structure. Plan:h:n county and
will be prepared by the Commission and furnished to
railroad company,
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NO. 181—WEBSTER COUNTY.

North line of Section 1, Fulton Township; Minneapolis and St. Louis
Railroad.

Upon the request of the raillroad company the construction of this
crossing was deferred for the period of the war owing to the prevailing
high prices of construction work and the scarcity of labor and materials.

NO. 212—JEFFERSON COUNTY.

Sections 31, 32 and 33, Lockridge Township, near Glendale; Chicago,
Burlington and Quiney Railroad.

The board of supervisors and railroad company being unable to agree
on the distribution of the cost of carrying out this improvement in ac-
cordance with the Commission’s plans, an appeal was made to the Board
of Railroad Commissioners for a formal order requiring the improvement.
The petition was forwarded to the Board of Railroad Commissioners on
March 16th. The estimated cost of the improvement on the basis of the
present plans and present cost of materials and labor is $21,200. The
county has requested the railroad company to donate about three acres of
right of way parallel to their tracks and pay the sum of $4,000 toward
the improvement, the county to assume the balance of the expense.
Practically all of the traffic which now crosses the main line tracks of
the Chicago, Burlington and Quincy Railroad on two grade crossings and
one overhead and one subway crossing would be diverted so that no cross-
ing of the Chicago, Burlington and Quincy tracks would be necessary.
Negotiations are still in progress wilh the railroad company in an effort
to secure an adjustment of this proposition.

NO. 216—MUSCATINE COUNTY.

Section 21, 22 and 23, Montpelier Township; Chicago, Rock Island and
Pacific Railroad. .

At a conference held in Des Moines between representatives of the
county, railroad company and Commission, an agreement was reached
which insures the completion of this crossing project in 1918 in accord-
ance with the plans as prepared by the Commissipn. The plans contem-
plate a relocation of two miles of the county road which will avoid three
grade crossings on the tracks of the railroad company. The estimated
cost of the improvement is $13,500. The county agreed to construct the
crossing project as planned and the railroad company agreed to pay
$4,000 toward the improvement when completed. In addition, the rail-
road company is to donate a portion of their right of way required for
highway purposes. The proposition has been satisfactorily adjusted and
is awaliting final approval of the contract form by the railroad manage-
ment and federal authorities.

NO. 227—0O'BRIEN COUNTY.

Sections 2 and 11, Liberty Township; Chicago and North Western
Railroad.

Survey has been completed for the improvement of this crossing. Plans
will be prepared early in 1919,
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NO. 243—JEFFERSON COUNTY.

In town of Batavia; Chicago, Burlington and Quincy Railroad.
Listed for survey.

NO. 245—STORY COUNTY,

Sections 16 and 17, Washington Township; Fort Dodge, Des Moines

d Southern Railroad.
EmOn April 27th a conference was held between representatives of the

ing this improvement. The
mission and the railroad company concern

C:ill]:-oad company agreed to pay $200 of the cost of improving this cross-
:ng The improvement has been made and the crossing project satis-

factorily adjusted.
NO. 247T—JONES COUNTY. ’

Sections 13 and 14, Cass Township; Chicago, Milwaukee and St. Paul

Railroad.
Project listed for survey.

NO. 256—MAHASKA COUNTY.

Sections 8 and 9, White Oak Township, one mile west of Rose Hill;

ilroad.
i o, Rock Island and Pacific Ra
Ch'l?;: Commission took up correspondence with the railroad company

regarding the improvement of this crossing and secured the consent o:
the railroad company 1o contribute $400 or approximately 50 per ceu-
of the estimated cost of the improvement. The erossing project was com

pleted in 1918.

NO. 264—WAPELLO COUNTY.
Sections 23 and 24, Columbia Township; Chicago, Rock Island and

Pacific Rallroad.
Survey completed for the improvemen

preparation.

t and plans now in the course of

NO. 272—WRIGHT COUNTY.

d.

Chicago Great Western Railroa

the railroad company advising the 0011::1-
mission that improvements to this crossing would be n;m.’;ensub;;a;zlai my
in accordance with the recommendations of the Comsm s:: tt,u x"thar e
provements were to be made during the year of lilitl 1.t oiage s
tion will be made of this crossing to determine

condition and the complaint satistactorily adjusted,
NO. 275—I0WA COUNTY.

Section 33, lowa Township;
A letter was received from

Sections 11 and 12, Hartford Township, 1 mile west of Ladora; Chicago,

Rock Island and Pacific Rallroad.
Listed for survey.



74 IOWA STATE HIGHWAY COMMISSION

NO. 276—BOONE COUNTY.

Crossings in city of Ogden; Chicago and North Western Railroad.

The Commission was requested to investigate the condition of the
crossings located in the city of Ogden to assist in securing some relief
from the conditions complained of. A conference was held on February
5th at which time a representative of the Commission met with members
of the city council and the mayor of the city of Ogden to discuss the pro-
posed improvement and methods for remedying the conditions complained
of. It appeared at this conference that the matter had previously been re-
ferred to the Board of Railroad Commissioners and an opinion had been
rendered by them under date of August 3, 1917. Owing to the fact that
the matter was being handled by the Railroad Commission and that the
expenditure necessary to satisfactorily adjust the complaint would be

large, it was considered advisable to defer further action in this matter
for the period of the war.

NO. 277—SIOUX COUNTY.

Sections 11 and 12, Reading Township, 3 miles west of Maurice; Chi-
cago and North Western Railroad.

Plans were submitted by the railroad company for approval. The im-
provement contemplated consists of the construction of a permanent
undergrade crossing to replace a temporary wooden undercrossing in this
location. An examination of the conditions at the site of the crossing

was made by our district engineer and with a slight modification of the
road grade near the crossing the plans were approved.

NO. 278—MONROE COUNTY. .

Section 12, Troy Township, 2 miles northeast of Albia; Minneapolis
and St. Louis Railroad. :

The complaint which was received by the Commission concerning the
condition of this crossing was satisfactorily adjusted at a conference held
to consider the improvements which were to be made. The railroad com-
pany, county and Commission were represented at the conference and

the project was satisfactorily adjusted. The crossing improvement has
been completed. r

NO. 279—MONROE COUNTY,

Near center of Section 6, Mantua Township, 2 miles west of Avery.
Minneapolis and St. Louis Railroad.
(Same report as No. 278.)

NO. 280—MONROE COUNTY.

Section 33, Troy Township, 2 miles south of Avery; Minneapolis and
St. Louis Railroad,

(Same report as No. 278.)
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NO. 281—MONROE COUNTY.

Section 14, Pleasant Township, 2 miles southwest of Eddyville; Min-
peapolis and St. Louis Railroad.
(Same report as No. 278.)

NO. 282—POWESHIEK COUNTY.

Sections 3 and 10, Lincoln Township, 114 miles north of Guernsey;
Chicago and North Western Railroad. ]

Plans for the construction of a permanent undergrade crossing to re-
place a temporary wood bridge in this location were submitted to the
Commission for approval by the railroad company. Upon the request of
the Commission a modification of the vertical clearance was made and
the plan was then approved, This crossing improvement has been com-

pleted,
NO, 283—UNION COUNTY.

Section 13, Jones Township, 1 mile east of Thayer; Chicago, Burlington
d Quiney Ralilroad.
% Plgns for the improvement of a wooden overhead bridge by the sub-
stitution of a steel and concrete structure were submitted to the Commis-
gion for approval by the railroad company. An investigation of the con-
ditions was made by a representative of the Commission and upon tll:d:a
recommendation the matter was temporarily deferred. Later a furt ﬂ:::
and more detailed examination of the possibility of relocating the ?-d A
ing road so as to entirely avoid this crossing was made by the boa Io
supervisors and Commission. It was found that an extensive relocat m:‘
was possible which would avold several crossings o:htha m:Lr:)na: l:;:h
he county. Owing to the prev
improve highway conditions in t S
7 it was considered advisable
ces of construction work at this time
lr):me:st the railroad company to repair the existing overhead wood;:‘t:'
hridge in this location and to defer the con?_trn:ti;)n ol;i(tll;:a gz:m;nme
i ition to give full con
bridge until the county was in a pos e
iding this and severa
ossibility of relocating the road and avo
:rossings. The matter has been temporarily deferred as noted above.

NO. 284—CLARKE COUNTY.

Section 7, Troy Township, 2 miles west of Murra¥; Chicago, Burlington

and Quincy Railroad.
(See report on project No, 283.)

NO, 285—JEFFERSON COUNTY.

i
Sections 28 and 29, Fairfield rpownship; Chicago, Burlington and Quiney

Railroad.

Plans were submitted by
approval which contemplated t
overhead bridge in this location
erete structure of a permanent nature,
mission with slight modifications.

Commission for
the rallroad company to the

he reconstruction of the present wooden_
by the substitution of a steel and con-
Plans were approved by the Com-
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NO. 286—KEOKUK COUNTY.

Section 20, English River Township, 2 miles northeast of Webster;
Chicago, Milwaukee and St. Paul Railroad.
Listed for survey.

NO. 287—WAYNE COUNTY.

In the city of Lineville; Chicago, Rock Island and Pacific Railroad.
Listed for survey.

NO. 288—WAYNE COUNTY.

Section 16, Walnut Township; Chicago, Rock Island and Pacific Rall-
road. :

Upon request of the county a representative of the Commission in-
vestigated the conditions complained of at the site of this crossing. The

project was satisfactorily adjusted later by correspondence and has been
completed.

NO. 289—WAYNE COUNTY.

Section 5, Union Township, 2 miles north of Millerton; Chicago, Rock
Island and Pacific Railroad.

Upon request of the county the Commission’s representative made an
inspection of this crossing improvement and reports that some improve-
ment to the drainage conditions will be necessary, This matter is being
taken up with the railroad company at this time.

NO. 200—MONONA COUNTY.

Sections 21 and 28, Franklin Township, 314 miles south of Onawa;
Chicago and North Western Railroad.

Request was made to the Commission for assistance in preparing a
survey and securing the improvement of this railroad crossing. The
matter was later taken up by the county with the railroad company and
satisfactorily adjusted. The improvement has been carried out in ac-
cordance with the plans made by the county engineer.

NO. 291 —HANCOCK COUNTY.

Sections 1 and 2, Madison Township, 2 miles south of Forest City;
Minneapolis and St. Loouis Ralilroad.

Complaint was received by the Commission concerning the obstructed
view to approaching trains at this crossing. The Commission took the
matter up with the railroad company by correspondence and secured a
promise from the railroad company to remove the obstructions which
were interfering with the view of approaching trains. This satisfactorily
adjusted the complaint and the improvement was completed in 1918,

NO. 292—DES MOINES COUNTY.

In the city of West Burlington; Chicago, Burlington and Quincy Rail-
road.

RAILROAD CROSSING IMPROVEMENT 1

f a wooden overhead bridge on the main

L ;;19 gizzﬁitr:'ca:[):u;mmed to the Commission for approval.

e o tl}e ‘i" the approach grade and in the details of the overhead

e e nmade by the Commission and accepted by the rallroad

atructur;! w;;&:‘ plans were later approved and the project has been com-
company. )

pleted. .
NO. 293—POTTAWATTAMIE COUNTY.

y - Chicago Great Western Rallroad.

i ?lfgnfr:;'(;\::;t:lft' of this undergrade crossing by recon-

gty he railroad bridge was submitted to the Commission for
s en ineer of the Commission made an fnspection of the
KoY :neeofted that the plans as prepared by the railroad company
e l;?actory for acceptance. Modifications to the plans a:e
we‘re Irl:{:ﬁ:a;nsd will be submitted to the railroad company for considera-
being

tion at an early date.
NO., 204 —BREMER COUNTY.

. llinois Central Railroad,
20, Lafayette Township; 11
?’ec?;::t: Zr:ts recently been surveyed and plans are in the course of
TO

preparation for the improvement of this crossing.

NO. 295—RINGGOLD COUNTY.

- Bur-
Section 2, Rice Township, 2 miles west of Mount Ayr; Chicago,

uiney Rallroad. o
ung’l‘tl:): ?:xzrgvement of this crossing is included as a part of the

a.ld p‘roiect 0: Ringgold caounty B“d deta-“ed Dlat‘ls for the L'IOES!'I'.I.S fm

lans,
vement will be worked up in connection with the federal aid pla
pro

NO. 296—MONROE COUNTY.

W 4 i 0, Bur-
Seclion 5 Ja('.ksun To ﬂship. 1 mﬁe west Of Melrose' Ch cag
Ll

uiney Railroad. ared by
“ni'l-lz.?manf:rqthe fmprovement of this grade crossing were Drep

est

engineer and forwarded to the Commission :lu::oa:n :g:lon

wrdgrgd . be taken up with the railroad company. The s

el mattttel;‘ up with the rallroad company hy correspondet::e;ad Zse

mOkhthe tztleetu gecure an approval of the plans from thla :;aud:; oty
:ﬁiy ?: a satisfactory distribution of cost. The project s

ment at this time.
NO. 207—CASS COUNTY.

. ock Isl-
Section 31, Grant Township, 2 miles west of Anita; Chicago, R

and and Pacific Railroad. mber of citi-

The Commission received a petition figsed by ati::a;g:u:uasslstance in

zens living in the vicinity of this crossing requzzmg in the above loca-

securing the fmprovemer: S underﬁmganf;{:es were prepared by the

e

rvey was made and plans an anty. A Dropo-

‘éﬂﬁ;mﬁ.ﬁﬁu alyld furnished to the railroad company ?:fti?n po:’_ary FSpkIes
sition has been submitted to the railroad company
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to the crossing which will relieve the conditions complained of. No reply
has been received from the railroad company to date. The matter is
under adjustment at this time.

NO. 298—LEE COUNTY.

Section 3, Van Buren Township, 3 mile west of Belfast; Chicago,
Rock Island and Pacific Railroad.

Complaint was received by the Commission concerning the unsatis-
factory condition of an undergrade crossing in the above location. An
investigation by a representative of the Commission disclosed the fact
that the conditions complained of should be relieved. The matter was

taken up with the railroad company but no satisfactory adjustment has
been secured to date.

NO. 299—DECATUR COUNTY.

Section 19, Eden Township, 4 miles southwest of Leon; Chicago, Bur-
lington and Quincy Railroad.

This crossing is located on the proposed federal aid projects in De-
catur County and plans for its improvement were worked up in connec-
tion with the plans for the improvement of the road. Surveys were made
by the Commission and alternate plans and estimates submitted to the
board for consideration. Upon acceptance of one of the plans by the
board of supervisors the matter will be taken up with the railroad com-
pany in an effort to secure a distribution of cost between the interested
parties.

NO. 300—DECATUR COUNTY.

Sections 3 and 10, New Buda Township, 214 miles southwest of Davis
City; Chicago, Burlington and Quinecy Railroad.

A survey was made for the improvement of this crossing and plans
and estimates of cost have been prepared and furnished to the county.
The matter will be taken up with the railroad company at an early date.

NO. 301—WOODBURY COUNTY.

Section 9, Woodbury Township; Chicago, Milwaukee and St. Paul
Raflroad.

A survey was made and plans have been prepared for the substitution
of an overhead crossing for the existing grade crossing in the above lo-
cation. The estimated cost of the improvement based on the plans as
prepared was $30,000. The matter was taken up with the board of super-
visors of Woodbury County in connection with their federal aid project
upon which the crossing is located. The plans as prepared by the Com-
mission have been presented to the board and are under consideration at
this time.

NO., 302—FREMONT COUNTY.

In the town of Summit, Sections 26 and 35, Monroe Township; Wabash
Ralilroad.

At a conference held at the site of this crossing on September 27th
it was agreed between the representatives of the county, railroad com-
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mission that an improvement to this crossing should be
ty to do the necessary grading work outside of the railroad
t of way and the railroad company to take care of the
y { way lines, The improve-

work and drainage within the right o 3
gmd:ncgontemplated consists of securing a greater vertical and horizontal
3::rance to an existing undergrade crossing. Work will probably be

undertaken in 1919.

pany and Com
made, the coun
company's right

NO. 303—STORY COUNTY.
In the city of Ames; Chicago and North Western Railroad.
Listed for survey.

NO. 304—MAHASKA-POWESHIEK COUNTIES.

ection 1, Prairle Township, Mahaska County, pro-

posed improvement in Section 26, Sugar Creek Township, Poweshiek
: Minneapolis and St. Louis Rallroad, '

co;:::'yvey has been made and plans have been prepared for the improve-

ment of this crossing. The present grade crossing will be improved by

the construction of an overhead crossing on a relocated road. The proj-

ect is under adjustment at this time,
NO. 305—BREMER COUNTY.

At corner of Sections 11, 12, 13 and 14, Jefferson Township, 2 miles

y Railroad.
h of Denver; Chicago Great Western
mu;uney has been made and plans and estimates have been prelpared 1{;;
ing in the above location.
the improvement of an overhead cross
plans for the improvement are being submitted to the railroad company

and county.

Present crossing in S



Chapter VI. Road Department.

December 1, 1917, to December 1, 1918.

In 1918, due to war conditions, the mileage of road work con-
tracted fell 42 per cent below the 1916 mileage and 58 per cent be-
low the 1917 mileage; the prices of earthwork increased 59.6 per
cent over the 1916 prices, and 38.5 per cent over the 1917 prices.
In 1918 the 272 miles contracted cost the same as 434 miles in
1916.

During the period covered by this report, engineers of the road
department have checl®ed and approved county profiles for the im-
provement of 321.1 miles of road, involving the moving of 1,797,-
753 cubic yards of earth; approved thirty-four contracts for road
work amounting to $477,365.00; investigated and undertook the ad-
justment of sixty-two road complaints; investigated and passed
upon eighty-two requests for changes in county roads; supervised
state road work involving the grading of one mile, the graveling of
five and one-half miles, the building of three concrete culverts, the
laying of 3814 square yards of paving, and the building of 5600
lineal feet of guard rail; gave detailed supervision to county road
work involving the construction of four miles of brick pavement,
one and one-fourth miles of concrete pavement, and five miles of
gravel road; prepared and submitted to the federal authorities pro-
ject statements for twenty-one federal aid projects, and collected
data for six federal aid projects for which the project statements
have not been submitted; made counts of the traffic on nineteen
federal aid projects; made field surveys of nineteen federal aid
projects involving 260 miles of road; prepared detailed plans for
fifteen federal aid projects involving 248 miles of road, prepared
special specifications for six federal aid projects, and prepared
standard federal aid specifications for earth roads, gravel roads,
concrete roads, monolithic brick roads, and bituminous filled brick
roads.

District engineers representing the road department have made
field examination of the 321.1 miles for which profiles were ap-
proved; attended twenty-eight road lettings for road work costing
$580,944.00 and involving the moving of 1,587,741 cubic yards
of earth; made field examination of all the proposed changes

To hagten the improvement of its 1I':1Ii-“_"=':” frer
Highway for several yvears made a :alului.illl‘hr I.’.. A
which the road passed to supply free of ‘-M'f!-vinpl
construction of a mile of concrete road _:-.lil_'ﬂ ““_-““
to be called “seedling miles.” l_mn‘:_-num‘.\ “\.-i'l““‘_‘_ <how
o take advantage of this offer. The WO Y o or e’
construction and a finished section. The see
six miles east of Cedar Haplds

sntal roule,
T "lm counties through
h cement for the
These roads were
Iy county in fowih

the Lincoln

the road under

" {s located ahout
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in the county road systems concerning which there could be any
question, and made reconnaissance surveys and estimates of the
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cost of eighteen proposed federal aid projects involving 206.56 miles
of road, and have given general supervision to the construction
work in progress on the three federal aid projects under contract.
Road Profiles Approved. (Refer to Schedule Five.)

Profiles for the improvement of 321.1 miles of road have been
checked and approved. This required the handling and check-
ing of 369 separate profile drawings. Since the Commission
was organized in 1913, profiles for 3123.6 miles of road have

been checked and approved.

The road has a grav-
lar instance, the condition of

icture,

S The following table shows the mileage of road profiles ap-
3 proved each year since the Commission was organized, and in-
z dicates the falling off of road work due to the war:
: Year Profiles Approved
o TOLE ooaiiiivinn i oo o aldi e 5 ore e s we 4 T 20 miles

TOTE. o ooiisnninmsios oo ay vniyasswminymesies $38 68 446 s

n L 4 A e e e A e T i 549 v

TULG i vseiis bisha ah el ets e e o 5 o e G e e eess 380 =

TORT owsr svainn & wiwcan nduce ol aiadma s ol 05 WS DA 8985 ¢

: 1= . R e A A S S S e ST 5 v

A comparison of the maximum grades, rise and fall, and quan-
tity of earthwork for the profiles approved in 1916, 1917 and 1918

follows:

1916 1917 1918
Average maximum grade before improvement b.17% 5.56% 5.49%
Average maximum grade after improvement. 3.61% 3.60% 3.48%
Reduction in average maximum grade...... 2.16% 2.00% 2.01%
Average rise and fall per mile before im-

The view was taken on one of the most widely known and heavily travelled roads

provement .......ssseescenscrassarianas 50.0 ft. 48.1 ft. 51.9 ft.

lowa highways is not all joy, as is shown in the above

st down upon a permanently graded subgrade,

Ej_ Average rise and fall per mile after improve-

258 PrOVEMENnt ......oversecessaasssanseness S0LTE 37.9ft.  4LTfL,
S Reduction in average rise and fall....... cpan 02, 10.2 ft. 10.2 ft.
B Earthwork required by profiles—cubic yards. 4,739,485 4,806,668 1,797,753
g-;o Average quantity earthwork per mile—cuble
= EE YIFAH: .. Y5 abre D Tl R TSy A +..  b,6BB 5,418 5,699
o=
j§3 Specifications.
o g o4 - -pe . . 3
B2 Special specifications have been prepared for six federal aid
s§§ . projects including one mile of pavement, thirty miles of .gravel,
gﬁg’; and one hundred four miles of earth road. Standard federal aid
g :f road specifications have been prepared for earth roads, gravel

b= &

L £k roads, concrete roads, and brick roads.
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Road Lettings Attended. (Refer to Schedule Six.)

Twenty-eight lettings for the improvement of 272.1 miles of
road have been attended. The total contract price was $580,-
944.45. The earth excavation included in these lettings amounted
to 1,587,741 cubic yards, which cost $543,167.87, or an average of
34.21 cents per cubic yard.

The effect of the war in reducing the amount of road work
and increasing the prices for such work is well illustrated in the
following table :

Miles of Road Average Cost of

Constructed Earthwork
R o S vi...468.4 miles 21.43¢ per cu, yd.
7 i3 &7 SN oL e B e g X 646.7 24 890 @ =5 0
1018 iaanas Tra T e S ey - i 7% A 24810 0

The number of miles contracted in 1918 was only 58.1 per cent
of the mileage contracted in 1916, The price for earthwork in
1918 was 59.6 per cent higher than in 1916. Thus in 1918 it cost
as much to build 272 miles as it would have cost in 1916 to build
434 miles. It will be noticed that the mileage contracted in 1917
was greatly in excess of the mileage contracted in 1916. A
large per cent of the 1917 work was contracted early in the
year before the United States entered the war. The mileage

contracted in 1918 was only 42 per cent of the mileage contracted
in 1917.

Road Contracts Approved. (Refer to Schedule Seven.)

Thirty-four contracts for the improvement of 204.25 miles of
road have been approved. The total amount of these contracts
is $477,365.67, of which $393,242.50 is for earth excavation.
These contracts provide for the moving of 1,167,102 cubic yards
of earth, at an average price of 33.69 cents per cubic yard.

Road Complaints. (Refer to Schedule Eight.)

The records show that during 1918 the Commission received
and undertook the adjustment of sixty-two road complaints. In
many instances, when these complaints were investigated it was
found that the roads were in bad shape because the road super-
intendent had gone to the army and no one had been found to
take his place. Since April, 1913, there have been filed with the
Commission 704 road complaints, as follows: _
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g {13 5. N g R S oy L P s 28 complaints
7 QR LR P ) Ll W o o 83 “
I S w o b s Mo o e A R 254 -
N ot Lvaine e BNy g e Sy e 151 o
BOLT s sabians sioaias s i Losa e vh o 6 Do Lo 126 .
PP RGN IRGUNS, & 5E W b Wer [ 62 t

Inspection and Supervision of Road Work.

The district engineers of the Commission give general super-
vision to the ordinary county road construction work. Sixty-
seven days have been spent on this general supervisory work.

On special county road projects and those requiring more de-
tailed supervision than the county engineer can give, the Com-
mission has assisted the counties by assigning special engineers
to give the work detailed inspection and supervision. Five
such special projects were handled in 1918. The days spent on
each were as follows:

Camp Dodge Road, Polk County...........c...... 514 days
Dubuque Post Road, Dubuque County......... Rtk b Y T
Sageville Road, Dubuque County............,.... b58 *“
Seedling Mile, Linn County¥,.....oviuevvesivcnnnes T
Colby Road, Polk County.......... TS G | S
1,276 *

The work on the Camp Dodge Road consisted of giving de-
tailed inspection and supervision to the laying of 32,000 square
yards of monolithic brick pavement, the construction of 28,000
square yards of gravel shoulders, the construction of 5,000 lineal
feet of guard rail, and the general work of finishing the whole
five miles included in this project. This project is completed.
From one to three engineers were employed on this work.

The work on the Dubuque Post Road consisted in giving de-
tailed supervision and inspection to the grading of three miles,
the scarifying and re-shaping of 15,833 square yards of old maca-
dam, the graveling of five miles, and the construction of 14,000
lineal feet of guard rail. This road is now completed from Du-
buque to Dyersville. One engineer was employed on this work.

The work on the Sageville Road consisted in giving detailed
inspection and supervision to the laying of about 18,000 square
vards of monolithic brick pavement and the general work of
finishing the three and one-third miles included in this project.
This project is completed except that it will be necessary to re-
move and reconstruct about one-third mile of defective pavement
laid in the fall of 1917.
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The work on the Seedling Mile in Linn County consisted of
inspecting the construction of about three-fourths mile of con-
crete pavement on the Lincoln Highway between Mt Vernon
and Cedar Rapids. The cement for this mile was donated by
the Lincoln Highway Association. This work is about three-
fourths completed. One engineer was employed on this work.

The work on the Colby Road consisted of inspecting the con-
struction of about one-half mile of concrete pavement on the
Clive Road just west of the city limits of Des Moines. This
work is completed. One engineer was employed on this work.
Changes in County Road System. (Refer to Schedule Nine.)

The Commission has taken action on proposed additions or
alterations in the county road system in fifty counties, involving
eighty-two separate requests by the boards of supervisors.
Seventy-one of these requests were approved. These involve
the addition of 144.75 miles to the county road system and the
removal of 11.75 miles from the county system. The net in-
crease in the mileage of the county road system was 133.00
miles.

Annual Report Blanks.

In co-operation with the administrative department the blanks
for the annual reports of township trustees, clerks, and road su-
perintendents, and the road division of the county engineers’ an-
nual reports have been revised and copies sent out to the various
officers. "

Surveys for Federal Aid Projects.

Engineers of the road department have made detailed surveys
for nineteen federal aid projects involving 260.46 miles. In
making these surveys the Commission furnished the chief of
party and one roadman. The county furnished the necessary
additional help and the transportation. It is believed that bet-
ter results will be secured by the Commission furnishing the
chief of party, one rodman, one chairman, and the transporta-
tion.

Plans for Federal Aid Projects.

In addition to checking and approving plans sent in by the
county engineers for 321 miles of road, engineers of the road de-
partment have prepared plans for thirteen federal aid projects
involving 182.13 miles of road, and have checked and approved
the plans for two other projects involving 65.85 miles of road.
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state Road Work.

The engineering work on the roads at state institutions was
as follows:

Made detailed surveys for two and one-half miles at the Clive
Custodial Farm. The plans are now being prepared.

Prepared plans for improvement of one and one-half miles at
the Soldiers Orphans Home at Davenport.

Supervised the finished grading of three miles at the Cherokee
and Mount Pleasant Hospitals.

Supervised the graveling of five and one-half miles at the
Cherokee and Mount Pleasant Hospitals.

Supervised the graveling of five and one-half miles at the
Cherokee and Woodward Hospitals and the college at Ames.

Supervised the construction of one-fourth mile of concrete
pavement at the Knoxville Asylum.

Supervised the building of 5600 lineal feet of guard rail at
Cherokee and Ames.

Repaired flood damages at Ames, requiring the building of
two temporary bridges and the rebuilding of grades.

Constructed three concrete culverts, one at the Clive Cus-
todial Farm and the other two at Knoxville.

’ SCHEDULE 5. =

ROAD PROFILES APPROVED,

County County
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SCHEDULE FIVE—Continued

County County _
Kossuth 7 Poweshiek _ # i
Lee = BIDEROI. e i | i
Linn 1 Ll PR e et | L e LT | 86
Lot e O | I e R e R T 3
Lueas Lis s
Lyon 8 10
Madison pame  HUBUOPY oot NS 1
Mahaska 1 | Teme o eee 11
Marion s R | SR RS R S oA s
Marshal 20 ——
Mills o ==
Mitchell ] SRl
Monona 7 bt L2 o) (R SR AT ——
Monroe P Washington ——
Montgomery L WWATNE T ol ornanae s br A S
Muscatine ... ___ | 11 Webster .o i —
9 Winnehago 8
e Winneshiek Sy
w———— Woodbnry i io i SinaTiny FH Tk
i 20 WORE e i
Plymouth _____________ | e WY i S s tasint e S i) ——
Poeahontas 14 B
150 | e T 1 23 -3 ST R g iy on N 369
Pottawattamle i

SCHEDULE SIX.

ROAD LETTINGS ATTENDED.

Approx. Total

EKind of Work and Unit Prices
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,741 cu. yd.

587
. §643,167.87.

Average cost of earthwork, 84.21¢ per cu. yd.

Total quantity of earthwork, 1,

Total eost of earthwork



SCHEDULE SEVEN.
ROAD CONTRACTS APPROVED,

County Contractor No. of Kind of Work Unit Price Quantity Total
miles amount
|
PBuchanan _________.__'Sayers & Sayers. ... .....'-cccoeeoee|Laying 6in. tilee.coeeee.| $1.00-81.50 per rod
: | Laying Sin. tile.____________ 100110 gar o0 sg; ::
| k:gmg }g:;n. :g ........ —| 1.2 2.00 per rod.......... 83 rd.
R I e o e Wy - R
Oarroll oo —..!Thos. Carey & Son......-- e I-:al"rthwork e e e l'g :ermwpﬂ;dr i S A M 431 s
Dubugue Anton Zwack I B0 g:cnarér’;wlork 'ii'""“"""": Cost plus 0% one| 6,250 :::
5 ying old macadam__.._| Cost plus 1 e 7 ;
Shaping subgrade and shoul- B 3% A
G;i:‘l_-sl e e Cost plus 10% .| 20,200 5q. yd.ooooe.
e g | Cost plus 10%. | 690 cu. ¥d......| 38, e O
T S— T — Bkt e e | e . . 000.00
1o —— A ght— 30 [Earthwork -oomomm| 0347 per e ydomoo| Bee e $1406.34
Wood... 2.0 |Earthwork -..........__... 7| 0.3 per cu. 5 cu, 212,
il o S 50 IG A i ' . cu. 2.212.20
£ A Brownfield. €0 |Eartbwark T o e o, 5.078.00
ohn Bireh __._....... 2.7 |Gravel —aoeaceee : 1633,
MeGuiro & Handy.- 10 |Gravel o I e 880 ou, 150,00
6N MAY weoeroememnn 2.0 |Gravel ... ; : "0,
Frank Richardson . 8.0 Eurtgwark = égag pe: E,'i d e o 10 00
E. L. Young-......- —| 2.0 |Earthwork ___. Tl Sl e e T
S. Btrepts ......-......ooeee| 0.6 |Enrthwork ... R — ;mm:; o, ﬁlg:ﬂ
0.15  per lin. ft.—.......| 5,600 lin. '840.
Jackson --._._.......-{John Anderson 0.5 0.76  per eu, yd.......... 7,000 lﬁ‘ 5,233:33
3 o g M Ol /1T T s R SNl (R W 05 5: o ;ﬁ """"" ?’ﬁ o g
Z N o i cu. i
] 1.0 per Jin, ft. 77 600 lin, ..o 580000
0{;&;2::1‘: culverts._........| 0.75 per lin. ft. ... 148 lin, 1ft....... 111,00
AT g 16 HenE pavement...........| 2.84 persq. yd.....__.| 9,387 s&q., yd....... 20,650, 08
Mario ATAEON wcovevesmnns . SATthWOrK wocooccemmaiaae| 0.35 per cu 14,900 i
Guard rail. - 0.2) per 1460 lin, oo 5 30.00
. tile 0.10  per lin. "200 lin. ft.o..... .
MAOD s tsil:lgall;to & Barnes......... l;g Earthwork oooeeeeeeeeee...| 0.5768 per eu. 119,863 cu, rd.:::: 45.122%
Marshall . ... .. IR. P. Elzy........ N 7 AIAWOTK e 0345 per cu. 30,660 cu. yd..____| 18,682.38
e . 5 R ——— 0.8 Earthwor 0.60 1960,
Muscatine .| Fuller Bros. & Corrroeeel 0.7 |EQFBWOTK ooooormooeeoes oo -7 oy A gy
Placng temp Gl 08 per L SRR B8
'g gravel...| 1.35 percu. ydiocoeeeo| 1,670 cu. yd..o.... i ¥
Bullding gravel surfaece. 0.10 per cu, yd...... el G400 8q. ;g‘...... sg-log
55 | 2 0 oo || o S SRR, 12.0 |Earthwor 0.367% ¢ ¥licaaasess) 44,005 16,414.80
W. W. MeCullough.......| 6.0 |Earthwor 0,27 7,840,206
_|Edw. Peterson C0.acee.ae 18.0 |Earthwor 0.315 19,7068.00
E. W. Beaman..... 16.0 |Earthwor n.32 20,480,00
Phelan & Shirley 18.0 [Earthwork ... 0,32 24,520,00
Thos. Carey & So 3.7 Eur{‘nwork 0.53 lﬂ.golg-'(:;
o 3.00 >
Clearing and grubbing. 150,00 1,200, 00
PRI . e s ia E. . J. WHBOD.cocrsmueinmue= 2.6 |Earthwork .. 0.40 G, 800,00
Winneb Lamoreaux Bros. ——---... 0.0 |Earthwork 0.275 17,876.00
Woodbury Buis & Olson 2.7 |Earthwork 0.815 85,020, 97
Guard rall. 0.50 3,304.50
Gin. tile._. 0.20 290,00
fnrmworl{ - 33‘1;;5 r el ¥d.ooeae- 4 ;?'%g;
farthwork .. per cu s emeri] Dy cu., LB,
Earthwork oo ciicianiaaaien 0.32 per cu. yd 24,708.92
= ,365.67

Total number of contracts approved, 34.

Total quantity of earthwork in approved contracts, 1,167,102 eu. yd.
Total cost of earthwork, #2393, 242.50.

Average cost of earthwork, 33.60 cts. per cu. yd.

88

NOISSIWINOD AVMHDIH HLVLS VMOI

INHNIUVIEd ayod

68



90 IOWA STATE HIGHWAY COMMISSION

SCHEDULE EIGHT,

ROAD COMPLAINTS.

|
County Filled Adjusted County Filed l Adjusted
|
Aldnle V0. ) L% S S JElpEr: Lo preass 4,
Adams ... ____ . . S MLV Jeflerson . R 25
Allnmakes . 2l [ 1 Johnson _
1
Audubon ___ . 2 1 Jones  ____ i i
Appanoose 1 I — A Keokuk =
Benton . 2 1 Kossuth = [}
Black Ha ] | L 16 RN S =2 =
Boone . o s Bl e e | AT e
Bremer ] Loulia - Lone S S
Buchanan =) L £ TR RN IR, it L
};u:i'm Vi R = L ﬂltil R R e el
utler 1 i adison 1 1
gnlhn:;u e ey Jhé"hlnh = 2 1
arroll ... G arfon _ 1 1
D ] Marshall —
Cerro Gordo _ D Mills ___ A2
Cherokee ... _ Mitehell S
OMARY 3 Monona = 4ot
:::'hfrhsaw ......... 1 ;’g: ::; s
Clay ___? Muscatine
Clayton I e O'Brien . ———- ——-
g:l:m;fu-nrd e gamols .............. — T
awflo o | i —— ——
Davis - Tt Palo Alto _.____...__ =
Dallng R 1* Plymouth ___ P LN L
g‘“tm— i T ey llzgf]?homas = R it
aware ___ e eidld b
Des Moines u s g Pottawattamie _
Dickinson B s Poweshiek ... v T3
Dubuque e = Ringgold o
Fmmet e =t Sae .. wiia P
Fayette Sl S 2""‘}6 w—— o
Floyd 1 1 ‘B}:; ¥
Franklin 4 2 St hiced e w3
Fremont i Tonn
Grands ==== eaylaf Sl les il Py
Guth Tglon ..o orc o oy 1
Hamilton Van Buren _. e !
R Warten i
ardin ... ——
Harrison _ 3 W:;I‘:‘anton - Sers -
}_};‘:’: A Se PR ‘ﬁ\?_v’.-bn?r = 1 e
- - —— nnebago ... —— ———
E‘l:mbok!t <= 1 x Winneshiek . 1 ————
T — = e o s
L7 DT ey g e gy e

No final report reeeived on 9 complaints listed above as not adjusted,
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SCHEDULE NINE.
COUNTY ROAD CHANGES,
=
=] &5 E
= —
g $3 | g S
=2 £E HE 25 £:5
. == T2 2§ 2:: o
Qounty £= -.g ao -
A = E 08 a8 2 ¢ eg ogg
£3 ir g | Ssbl .2k
=2 7] = e ——= =<8
= a = = =
| 177 | 5- 6-18 Yes 10.0 e
111717 6-18 Yes 4.5 it
11-17-17 5-16-18 Yos 9.0 i
6-14-18 6-28-18 Yes 0,15 iy
6-15-18 7-19-18 () 1.0 Y
+30-17 4-26-18 | Deferred 7.0 o
5-22-18 6-28-18 Yes 1.0 2.0
5-22-18 6-28-18 Yes s P
5-22-18 6-28-18 Yos P M=
5-22-18 65-28-18 Yes PO
5-22-18 6-28-18 Yes e
4-98-18 b- 6-18 Yes 3.4
4-16-18 18 Yes 1.6
LT +16-18 No 1.5
10-21-18 11- 6-18 Yes 1.9 L, T,
5-11-18 5-17-18 Yes 2.0 i
8- 2418 10-11-18 Yes 5.75 o
........ 8-15-18 Yes 1.0 A
4-18-18 4-26-18 Yes SR i
6-10-18 0-28-18 Yes ——— S
6-10-18 G-28-18 XOR | et i
6-10-18 0-25-18 Yes N - NS
4 4-18 4-26-18 Yes b —e
-20-18 | oo Pr— v =
4~ 418 4-16-18 Yes . .
4~ 318 4-16-18 Yes i
4-16-18 Yes A
6- 8-18 6-28-18 Yes 0
6-11-18 6-28-18 Yes 2.50
3- 6-18 3-29-18 Yes i ot
1-30-18 3-20-18 Yes 2.00
5-20-18 5-31-18 Yes Al iy
9-12-18 9-15-18 Yes 0.12 ATt
0-12-18 9-18-18 Yes 0.95 Save

Polk

6-16-17 0-20-18 Yes b.25
4-22-18 Yes -
4- 9-18 4-16-18 Yes .
5-14-17 0-20-18 Yes 10.00
81018 | B-0618 | No 7,75
8-10-18 o 6-18 No 1,

8-10-18 9- 6-18 Yes 6.00
4 0-18 5-31-18 X
4-15-18 4-16-18 Yes 0.50
10-11-18 | 10-11-18 No | «eeeen
12-81-17 4-16-18 No T
Wil | 4lsl8 | X 2

5-27-18 8 | eea—.
12- 618 | 12-19-18 Yes %g
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SCHEDULE NINE—Continued.

| g5 | 233 | 5 | 3 g
=g = W= = dg ¥
[ £E - - A £ 1
oy 3 o £2 iz o1 Chapter VII—Federal Aid for Rural Highways
=g = A 28% | =%%
g"‘: 2 z2 -3 _55
T 16 Z = = Thirty-nine Federal Aid road projects, involving the improve-
St e reseen e eeemseenemces|  TRIT-18 7-10-18 | 55 iles ' a - ",
}:Eilfnﬁfiiié}ﬁi.;" TS | 71 | {;5: gg | ---- ment of 553._:) ml]{:a of I:Uild, have been outlined. Thirty-three
Pottawattamie | 13007 | 210 | X B0 .00 of these projects, including 457.74 miles of road and estimated
s e e 3.50-18 18- ! = i
e | smis R | i 0.9 o to cost $2,193,930.00, have been formally submitted to the gov-
g:;ﬂﬁ = ' 02718 %‘:‘;}g || {,’g e e ernment. Twenty-seven of these projects have been approved
4 G-28-18 | -18 | n i 1
Winnebago - 162417 o618 | e s --- by the government. Detailed surveys have been made for
4 - 24-17 o : ;i — . . 3 : i
Winnebako . w317 | 5 7 | o 2.00 2.00 twenty-seven projects, including 402.21 miles of road. Detailed
0-24-17 9 6 . ; 13 : : - :
Winnebego - 31113 saras | 12 e 1.7 plans have been completed for sixteen projects including 252.55
e =18 | 6-28- - ——— . . . .
v o lddasade i e s e | T oe | e 558 S miles of road, and plans for three other projects including 54.3
0.13 miles of road are nearing completion. One project, involving

WEERE oy B-17-18 I 9- 6-18 | Yes | . -

the paving of 4.07 miles, hasjbeen completed. Two other projects,
involving the paving of one mile and the permanent grading of
71.75 miles, are partly constructed.

Traffic counts taken in thirty-six counties in different parts of
the state and at eighty-seven different stations, show an average
daily traffic on the inter-county road system of 300 vehicles per
day. This traffic is classified as follows:

Motor driven ..:.sessssvinae e & O LS o ..82.6%
HOTEE QTR civiie daieimm sins it e sl e o AT 0 17.49%
FRYTIELOWIL oo -0 imiea e isinnck Ajacarafe ¥ ain 30 REISIRE VO e .. 47.19%
Inter-urban and inter-county.......... N T A e 46.19%

................... L3 v e O R L

Inter-state
These percentages may be slightly changed by future traffic
counts in the remaining counties, but it is believed that the

counts already taken are fairly representative.

Inter-county Road System.

The Inter-county Road System connecting all county seats,
. all cities, all important towns, and including all the main thor-
oughfares of the state, has been selected by the boards of super-
visors and the Highway Commission. This Inter-county Road
System constitutes a “comprehensive system” of highways
reaching all sections of the state and “giving equitable consid-
eration to the claims of each county.” Some details of this
system remain to be adjusted, but the system as a whole has
been designated. The completed system will contain about

6,000 miles.
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Projects Outlined, with gravel, anq 15.12 miles are to be paved. The preliminary
Thirty-ni di estimate is distributed as follows:
‘-nine road improvement projects located in a : dif-
fhicht cEhaticn Beot s dEﬁnitEh*Joullined R tsh:";le}d :::l To be pald from Federal Ald Funds......... co..$ 709,161.48
Aid Road Law.Thes . g N ¢ . To be pald from State Aid Funds.............. 709,161.48
: €se projects include the improvement of 555.5 To be paid from County Funds ..... PR 775,607.94
miles of road, or an average of 14.24 miles per county. :
Thirty-three of these projects have been submitted to the fed- $3,192,930.90
era; :;.Iuthorltlcs, and twenty-seven have been approved by them, A detailed statement of projects No. 1 to No- 21 inclusive ap-
el pears in the report for 1917. Project No. 19 as described there-
County Project No. Approved or Pending in was disapproved by the Commission, and a new project has
Citve Goido ““S“b.mitwdlin 1917 been tchmti\‘vl.\‘— outlined extending eastward from Grundy Cen-
Woodbury .......... 5 Approved ter through Reinbeck to the east county line. This project will
Jefferson ........ 3 “ include about five miles of gravel surfacing or a short section of
Delaware ...... 4 “ pavement. A detailed statement of the other eighteen projects
BCHaneN vy o T 5 “ outlined follows:
HINEROIN T s N e 6 “
MAMION e e . 7 7 Project No. 22, Linn County. Length 17.8 miles. Located on the cutoff
Beoator Lot i 7 8 “ to the Lincoln Highway east of Cedar Rapids, the boulevard between
NE T T N s S 9 “ Cedar Rapids and Marion, and the Marion-Manchester Road. The im-
Warren oo 11 “ provement proposed consists of building the entire mileage to finished
DRURS .o it ey 12 W grade, surfacing 10.5 miles with gravel, and surfacing 2.05 miles with
Calhoun ..,..... Ay ] 10 - pavement. Project statement approved by Secretary of Agriculture, Sep-
Webster ....... e 13 “ tember 28, 1918.
TREPIROR. ™ . o e 14 “ Project No. 23, Marshall County. Length 15.833 miles. Located on
RN oo 15 " the inter-county road from Marshaltown west to the county line. The
Montgomery ....... - 16 a improvement proposed consists of building the road to finished grade and
0730 7 R sl bl 18 “ surfacing with gravel. Project statement not yet submitted to the Federal
Monroe ......... e 2 = - Department.
Jackson ......... S 21 & Project No. 24, Polk County. Length 7.76 miles. Located on the Jef-
AL ob AN N T . 22 a ferson Highway from Des Moines to the Warren County line; also on the
Pollk e i—roait 24 “ Ames-Des Moines road extending south five miles from the north county
Black Hawk ......... 25 Pending line. The improvement proposed consists of building the entire project
Adamy . 8l L e 26 Approved to finished grade and surfacing same with gravel. Project statement ap-
Appancose ,........ J 27 g : proved by Secretary of Agriculture, October 18, 1918.
WRIERE U i, 29 « Project No. 25, Black Hawk County. Length 4.08 miles. Located on
Winnebago ....... Pkt 30 Pending the Whitney Road between Waterloo and Cedar Falls. The Improvement
MOWRrd e et 31 Approved consists of building the road to finished grade and surfacing the same with
Des Moines ......... 32 Pending a pavement 20 feet wide. Project statement submitted to the Federal
Clarke ...... R 33 4% Department, June 3, 1918,
ESOROE: ' i it . 34 Approved Project No. 26, Adams County. Length 10 miles. Extends west from
Chickasaw ...... - a5 o ; Corning to the county line. The improvement consists of constructing
Floyd ..... i R 41 Pendin the road to finished grade. Project statement approved by the Secretary
Wapello ...... i 42 2 of Agriculture, October 8, 1918.

Th thi h Project No. 27, Appanoose County. Length 11 mues.cu:osta“c: on ':'::
ese thirty-three projects include the impr Waubonsie Trail, 5% miles east and 5% miles west of Centerville.
miles of road. OF this mileage 27125 miles. are 1o he ity oo st cou M A i

finished grade but not surfaced: 171.37 miles ;re to be su‘:';'acecd’ statement approved by the Secretary of Agriculture, October 7, 1918.
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Project No. 28, Sioux County. Length 24.25 miles. Extends from Sioux
Center to Maurice and from Orange City to Hawarden. The improvement
proposed consists of building the road to finished grade. Project state-
ment has not yet been submitted to the Federal Department. ’

Project No. 29, Wright County. Length 14.88 miles. Located on the
Eagle Grove-Goldfield road, the Goldfield-Clarion road, and the Goldfield-
Belmond road. The improvement proposed consists of reshaping the
grades and surfacing the entire project with gravel. Project statement
approved by the Secretary of Agriculture, November 4, 1918,

Project No, 30, Winnebago County. Length 7:5 miles. Located on the
Forest City-Thompson road. The improvement proposed consists of
building 4 miles to finished grade, reshaping 3.5 miles which are now
built to finished grade, and surfacing the whole project with gravel,
FProject statement submitted to the Federal Department, November 15,
1918,

Project No. 31, Howard County. Length 10.5 miles. Located on the
Cresco-Riceville road extending west from Cresco. The improvement
proposed consists of building the road to finished grade and surfacing
same with gravel. Project statement approved by the Secretary of Agri-
culture, November 1, 1918,

Project No. 32, Des Moines County. Length 2.82 miles. Located on
the Agency Road and the Blue Grass Road extending west from Burling-
ton. The improvement proposed consists of building the road to finished
grade and surfacing with a pavement 9 feet wide. Project statement was
submitted to the Federal Department, December 5, 1918,

Project No. 33, Clarke County. Length 9.6 miles. Located on the Jef-
ferson Highway extending south from Osceola to the county line. The
improvement proposed consists of building the road to finished grade.
Project statement was submitted to the Federal Department, November
11, 1918,

Project No. 34, Keokuk County. Length 12.25 miles. Located on the
White Pole Road from the west county line through Sigourney to a point
114 miles east of that town. The improvement proposed consists of build-
ing the road to finished grade. Project statement approved by the Secre-
tary of Agriculture, October 9, 1918,

Project No. 35, Chickasaw County. Length 13.07 miles. Located on
the road extending south from New Hampton to the county line. Also
extending three miles north from New Hampton. The proposed improve-
ment consists of building the road to finished grade and surfacing same
with gravel. Project statement approved by the Secretary of Agriculture,
October 22, 1918.

Project No, 36, Palo Alto County. Length 11.93 miles. Located on the
North Iowa Pike extending west from Emmetsburg to the county line.
The improvement proposed consists of building 3.93 miles to finished
grade, reshaping 8 miles, and surfacing the whole road with gravel. Proj-
ect statement has not yet been submitted to the Federal Department.

Project No. 41, Floyd County. Length 11.72 miles. Located on the
North lowa Pike extending from Charles City to Rudd. The improvement
proposed consists of building the road to finished grade and surfacing
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same with gravel. Project statement was submitted to the Federal De-
partment, December 3, 1918,

Project No. 42, Wapello County. Length 10.8 miles. Located on the
Bloomfield-Ottumwa road extending south from Ottumwa to the county
line. Also on the Air Line road extending west from Ottumwa 3 miles.
The improvement proposed consists of building the road to finished grade.
Project statement was submitted to the Federal Department, November
15, 1918.

Project No. 44, Cass County, Length 12 miles. Located on the White
Pole Road from Anita to Atlantie, The improvement proposed consists
of building the road to finished grade. Project statement has not yet been
submitted to the Federal Department.

Surveys.
Detailed surveys have been completed on twenty-seven pro-
jects, including 402.21 miles of road, as follows;

Surveyed in 1917,

County Project No. County Project No.
Cerro Gordo..... 1 MBYION | v aaniaties mess y !
Woodbury ........:-:- 2 JONNBON isscicenaininsn 9
Delaware ....s-sessaus 4 Wwarren ......esasse AW 11
Buchanan ,.....cecae 5

Surveyed in 1918,

County Project No. County Project No.
JetlarBONn  «..onss-ivss 3 Monroe ..... S gk 20
RInggold - :ciiavaeiieis 6 LN . ofscaek N 22
Doostur ... ioithesss 8 Pollt .ouiss S R RO 24
CAIlOUN , <vornasiTawmns 10 Black Hawk ....covvvne 25
Pallas o viiasseas e 12 ADPDANOOSE . ovevvveonss 27
WobhSter ...ccsssresves 13 117 ] 1 b T R e S 28
Harrison .......se A 14 Howard ..... T AT 31
MBIE as s e 15 Des Moines ....... S 32
Montgomery ..... 16 Keokuk ..icveomvarsnne :;
gL R e 18 Chickasaw ....oooreesr

Seven of these surveys, involving 134 miles of r?ad, were
made in 1917. The remaining twenty surveys, involving: 26{8,.21
miles of road, were made in 1918, The surveys for theT projejet
in Cerro Gordo, Johnson, Clinton, and Polk Counties, involving
41.23 miles of road, were made by the respective county en-
The remainder of the surveys have been made by‘ co-
Commission and the counties. The Com-
rty and one assistant, the
d the remainder of the

gineers,
operation between the
mission usually furnished a chief c.uf pa
county furnishing the transportation an
help.

7
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Plans.

Plans have been completed for sixteen projects involving
252.55 miles of road, as follows:

County Project No. County Project No.
Cerro Gordo +.....cuve ¢ b JORNBOD . & :coavnss e 9
Woodbury .iias-sies . 2 CAIGORR il oy sty 10
JOATBON, vevasinsine s 3 DRI 5ansye s iae 12
Delaware ......... .1 | 4 WATTER vicviis issmnasss 11
Buchanan ........i.cs 5 WEBEBLET .. vem winsoan - 13
RINEROId vvevasverinin 6 Montgomery .......:.. 16
7 e e gt P I . N O 7 MORTOR. svivininrats srstarsss ats 2 20
Decatur . .icsovniasiss 8 Black Hawk .......... 25

Plans for three other projects, located in Harrison, Clinton,
and Linn Countigs respectively, are nearing completion. These
projects include 54.3 miles of road.

Construction.

One project (located in Cerro Gordo County) has been com-
pleted. Two projects (located in Woodbury and Marion Coun-
ties) have been contracted and are now partially completed.
Lettings were held on two projects located in Delaware and
Buchanan Counties) but no bids were received. Lettings would
have been held on a number of other projects had it not been for
the existing war conditions.

A detailed statement of each of the three projects on which
construction has been started, follows:

Project No. 1, Cerro Gordo County.

The project included the grading and paving of 4.07 miles
of the Mason City-Clear Lake Road. The pavement is of con-
crete and is sixteen feet wide. The contract was let Septem-
ber 4, 1917, to the Bryant Asphalt Paving Company at Water-
loo. The road was completed and dedicated August 29, 1918
A statement of the completed cost of the project follows:

Construction.
Contract Price,
Earthwork, 14,162 cu. yd. at $0.50......... i e sena wrasl (080D,
Overhaul, 12,378 cu. yd. stations, at $0.02..........00000a00es 247.56
Clearing and grubbing .............. 148.42

atersl Araing, 88 $TB0. . ... couivviiaivrisiate sty e 6.00
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Concrete pavement (not including cement) 38,352.4 sq. yd. at
$1.82 .. ..ccvrsnseniaie e iies divas sy el sere 62,130.89
Cement and freight on same, 12,418.75 bbl. at $1.873 per bbl.. 23,259.57

$ 92,873.44

Deductions.
Use of county's grader...............iivuann $ 15.00
Difference in cost between stone specified and
gravel used on last mile..............oonne 1,671.82
Total deductions ....... s S s e Stk et $ 1,586.82
Total net cost of construction............ “$ 91,286.62
Engineering,
Surveys, plans, specifications, traffic county, letting
contract, etC. .....cecaans yalyis RS s WO IS
Inspection, setting stakes, general supervision, and
administration ..... S G T B e ey 1,459.30
Total engineering cost.......... AT $ 1,811.27
Total cost of project..... AT A $ 93,007.89
Payments
Paid by Federal Government ........oeotvaeen canbbAB AT Soimee N $ 22.452.;:
Pald by State ...cocevsrecrsassrsnse R A Ve iaiin e S 22,45 :39
Paid by Cerro Gordo County............. U e s e S S 48,190

$ 93,097.89
Project No. 2, Woodbury County.

This project includes building 54.75 miles to ﬁn'{shcd .grad.e
and paving one mile with concrete 16 feet wide. This project is
located on the Sioux City-Correctionville Road and the Sioux
City-Smithland Road. A letting was held July 23, 1915%. Con-
tracts were let for part of the grading work. The remamder.of
the grading was re-advertised and let on August 5th. No bids
were received on the mile of concrete pavement. The contracts
awarded were as follows:

Buis & Olson, St. Joseph, Mo.

Earthwork, 186,114 cu. yd. at $0.315. ... ceeevens .$ Eg.g:i:é
Guard rail, 6,609 lin. ft. at $0.50......cc00ecsiners .299.00 s e
6-inch tile in place, 1,495 lin. ft. at $0.20.......... A v

—_—
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M. Moran, Moville, Ta.
Earthwork, 60,440 cu. yd. at $0.3114............... $ 18,937.87 § 18,937.87
W. H. Dugan, Omaha, Neb.
Earthwork, 59,893 cu. yd. at $0.365............... § 21,860.95 § 21,860.95
R. C. Ward, Correctionville, Ia.

Earthwork, 77,356 cu. yd. at $032.........ccovvu... $ 24,753.92 § 24,753.92

Total amount of contract..........co.... $127,782.15
Total earthwork included in contracts...383,802 cu. yd.
Average price of earthwork.............. - 32.36 cts. per cu. yd.

I\_To contracts were let for the mile of concrete, nor for the tile
drainage or guard rail on the Smithland Road. These items wi!
be constructed later when conditions are more favorable.

To date the earthwork is 286 per cent completed, or 110,000
cubic yards have been moved.

Project No. 7, Marion County.

This project includes building 180 miles to finished grade. A

letting was held August 8th, at which time contracts were
awarded as follows:

Shugart & Barnes, Nevada, Ia.

Earthwork, 29,723 cu. yd. at $0.375
5 : v LBy s s S i T e i e S e W $ 11,146.13
Earthwork, 39,763 cu. yd. at 0.398.......cciveesunacns cesseeen - 15,921.69
Earthwork, 50,387 cu. yd. at 0.859.......00000uunn IR iy 18'038.9(
Sam Bowers, Ames, Ia.

Earthwork, 39,614 cu. yd. 8t $0.345. i csnaiimnn semnse/vasivs $ 13,632.33
Total earthwork contracts ..........ocn.. $58,789.09 '
Total quantity of earthwork.............. 159,377 cu. yd.
Average price of earthwork............ 1 0.369 per cu. yd.

No contracts were let for the tile drainage nor the guard rail.
These items will be let at a later date or built by day labor.

The earthwork contracts are 68.5 per cent completed, that is.
109,079 cubic yards of material has been moved.

Traffic Count. (Refer to Schedule Ten.)

In preparing the data for submitting projects to the Federal
Department, trafic was counted on the roads included in nine-
teen projects, requiring 40 counting stations. The average daily
traffic for all of these stations was 260 vehicles or units of traffic.
This traffic was classified:

.
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According to motive power,

MOLOT BTIVON - .ssernosrresassasavospvossionesscussiny 85%
HOrSe GraWh -...eiesvresacssisnsaianvasisssinens cee . 215%

According to origin and object or destination,

FArM-TOWI . .vvrceessnsanatootsaranstaioisiienasssn 47.7%
INLEr-UTDAN . cccoseassansasasssstssosrssssrsssnssasass 30.4%
INter-COUNtY ..::-csevsecsavsansranrasanssarasssnsanns 15.0%
INELET-SLALE . .ecvvevsrnsssnnninssssonnentiosanananacnn 6.9%

Farm-Town. All traffic from farm to town or from town to farm, or
trom one farm to another, is classified as “farm-town” traffic. This in-
cludes all purely local traffic.

9. Inter-urban. All traffic starting from a town and going to another
town within the same county, or to another town in another county and
not over twenty-five miles distant; also all traffic starting from a town
and passing out into the country, then returning to the town from whence
it came without having touched any other town, o. stopped on business
or to visit/at a farm, is classified as “inter-urban’ traffic.

3. Inter-county. All traffic starting in one county and traveling to a
point in another county more than twenty-five miles distant, is classified
as “inter-county” traffic.

4. Inter-state. All traffic passing from one state to a point in another
state, which is more than twenty-five miles distant, is classified as “inter-
state” traffic.

It will be noted that these classifications differ from the
classifications used in 1917. The 1918 class “Farm-Town” in-
cludes the two 1917 classes “Farm” and “Town.” The 1917
class “Inter-urban” includes both the 1918 classes “Inter-urban”
and “Inter-county.” The 1918 class “Inter-state” is the same
as the 1917 class “Tourist.”

A comparison of the traffic data collected in 1917 and 1918
follows :

1917 1918
Average daily traffic ........ Cvives.... 339units 260 units
Motor driven ..... I, A o ey 86.1% 78.5%
Horse-drawn ........ 13.9% 21.5%
Farm-town . ....isiveus 16.6% 47.7%
Inter-urban  ......coc00 P s e e 16.9% 30.4%
INter-County ......,seeusesss 15.0%
Inter-state ...... 6.5% 6.9%
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SCHEDULE TEN.

SUMMARY OF TRAFFIC DATA ON FEDERAL AID PROJECTS.

| Total Average
Daily Traffic | Motor Driven | Horse Drawn
te Per Station
- = -
Count = a5 =
y “ c E & - —
= - -~ - -— a -~ §
g |= =| °= =% o5 ] ol
) .3 = .= .8 o .8 =
[ -1 o3 &= =3 - =
& | = - < = & Z &
BRI . i 2% 1 o4 212 bl 53.1 45 46.9
Appanooso =| 2T 2 347 878 251 7.4 o0 27.6
Sioux ... —] 28 4 150 382 121 76.1 38 23.0
Wright ... - 28 3 195 558 181 2.8 14 7.2
Winnehago -| 80 1 144 384 106 73.6 i 26.4
2t T SRR R ST | T 1 238 | 628 178 72.7 65 | 27.4
Des Molnos - oo o] 88 1 458 50 203 81.8 L3 18.2
(}Im‘lw .......... a3 2 261 GO6 148 5.0 103 41.0
Keokuk ... - 34 2 241 | 556 185 76.8 56 | 23.2
Chlckasaw a5 2 190 | 520 | 146 78.4 [ 53 20.6
Palo Alto . a6 2 277 783 229 B2.6 48 17.4
Plymouth 3 403 | 1,171 369 9.6 & 8.4
L N L 3 26 |ew | 1 | w2 N 5 | 08
Wapello 2 208 461 118 56.8 0 43.2
Cass .o 2 567 | 1,380 BOH 90.6 52 0.4
Linn ... 4 110 689 237 76.5 73 23.5
Marshall 3 2506 560 218 85,2 38 14.8
Y 2 310 793 230 74.2 8) 25.8
Black Hawk 1 180 313 142 78.9 a8 21.1
Average dally traffic ... ._____|______ 260 657 204 | 85 | 56 | 215
Total number of stations._ ______ 7 YA [P B T SN g St

SCHEDULE TEN—(CONT.)

Classification of Average Dally Traffle According to Origin
or Purpose

Farm-Town Inter-Urban Inter-County | Inter-State
County a = -1 E
TE 3 BE= g e 8 '65
S8 = ;8 ;
-l O N B g | £ L
My et o g | 16 | 107 S0 il 2 Y | | 73
Appanoose - 20 57.9 118 34.0 16 4.6 12 3.5
Sloux .- | " 61.0 | 8 22.0 17 10.7 10 6.8
Wright ... 1 6 33.8 o7 40.7 20 14.9 3 1.6
Winnehago | o4 | 858 | 42 | 202 4 | 2.8 i 28
Howard ... .| 187 67.6 & 35.7 11 4.0 | ] 2.1
Des Molnes oo oeoemaaaeane 150 41.9 145 40.5 53 14.8 10 2.8
Olarke ... .. 8 | g 7w | 09 i | 183 | 48 | 1711
Kookuk ... 184 56.6 B2 | 21.8 15 6.2 | 40 16.6
Ohlekasaw . 123 61.8 o4 27.2 18 0.0 4 2.0
Palo Alto . 47.7 50 | 180 71| 25.6 ‘ 2 8.7
21.1 115 25.6 175 43.5 28 6.8
83.4 88 | 40.7 29 18.1 | 17 7.8
0.8 26 | 12.6 11 o3 5 2.4
45.6 183 32.8 80 14.4 ol p.2
Pol 5 S [ e Iz
TRREE FTRWIE i oo b | st i i s i 1 s
- | 1 ] :
Average per station.._. 124 4.7 7 | 30.4 | 39 | 15.0 | 18 6.9

Note: Traffle for counting stations in Linn, Marshall, Polk and Black Hawk saoun-

ties

not classified as to origin or purpose.

Chapter VIII—Work of the District Engineers

The district engineers have spent 1,222 days in the various
counties assisting in the county and township highway work.
‘I'hev have attended twenty-eight lettings for the improvement
of 2}2.1 miles of road costing $380,944-45; 104 lettings for the
construction of 1,714 bridges costing $2,226,433.00, al:ld seventy-
five lettings for bridge and toad material. : The profiles for 321
miles of road have been examined in the field lt:; pass upun' the
improvement contemplated. Eighteen federal aid ruad_ projects
involving 206.56 miles of road have been cx;muncd'u} detail.
‘Thirty-six complaints regarding the condition o.f the highways
have been investigated, and a number of meetings have been
held for the purpoge of explaining the annual report blanks to
the county engineers.

The number of days spent in the ficld are classified as follows:

1916 1917 1918

Examination of bridge sites......... S L 1:; 1:? ling
Attending bridge 1BttingS ... coavvreinimtonrnenns o = B
Attending material lettings ........ oS ARAR j s Besd
Inspection and supervision bridge work..... St b 2 .
Examination of emergeney work......... i s li 1 2
Special assignments ..... n 33 ..30
Attending road lettings ..........« e o oo
Approval of grade lines............ . e o
Inspection and supervision road WOTrK. . cossnvansen

Inspection of proposed changes in county road e & o

RYSLeDY :..-viess T

Investigation of complaints ......eecriaivrarenens 7; gz *;g
Explanation of report blanks .....cc.oeeeearaeens 9 o e
Railroad Crossing work ......coeeerssssnsronaseain 1_39 Yo
Federal Aid road work ......oeeesnenns SR A N 132 i ol
Ynclagatfied ...cormmcsassss v

—_— ———
——

11717 1169 1,222

It will be noted that the time spent in the field in 1918 by the

six district engineers is only fifty-three days more than t.he. Um‘i :

spent in the field in 1917 by five district engineers. This 1s Iz;c

counted for as follows: This report covers ‘twel\re Tty ;—
| ginning December 1, 1917. The sixth district was not estab-



104 IOWA STATE HIGHWAY COMMISSION

lished until March 18, 1918, when more than one-fourth of the
year was gone. District Engineer Martin was in the army from
January lst to March 18th, during which time there was no dis-
trict engineer in his district. District Engineer Phelps resigned
August 15th and District Engineer Lee, who took his place, was
not appointed until September 24th. District Engineer Coyken-
dall resigned February lst and District Engineer Dunn was not
appointed until February 12th.

[t has been necessary to cover the field work on the districts
left at periods without a district engineer, from the central office
force. The impossibility of maintaining competent engineers in
each district continuously because of the demands of the Fed-
eral service has at times seriously interfered with prompt and
efficient action by the Commission on matters submitted by ths
county boards,

Re-organization of Districts.

At the beginning of 1918 it was evident that an increase should
be made in the number of district engineers. The counties
needed additional help, due to the fact that many of the experi-
enced county cngincers had gone into the army. The Federal
Aid road work was demanding more and more of the district
engineers’ time. The number of district engineers. was accord-
ingly increased from five to six and the districts were reor-
ganized. The headquarters of the sixth district was located at
Cedar Rapids, the other district headquarters remaining as be-
fore.

Changes in Personnel.

District Engineer C. Coykendall resigned February lst to be-
come county engineer of Polk County. County Engineers H. L.
Phelps of Cedar County, and E. W, Dunn of Hardin County, were
appointed- to fill the vacancies. In July Mr. Phelps resigned to
enter the army and former county engineer, Will M. Lee, of
Winneshiek County, was appointed to fill the vacancy.

Districts.
A statement of the counties included in each district. the lo-

cation of headquarters, and the district engineer assigned to each
district follows:

Boone
Calhoun
Carroll
Crawford

Allnmakee
Black Hawk
Hremer
Butler

Buena Vista
Cherokee

ay
Dickinson

Adalr
Adams
Audubon
Cass

Appanoose
Davis

Des Moines
Heary

Benton
Buchanan
Cedar
Clinton
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FIRST DISTRICT,

Engineer, W. F. Beard, Headguarters, Ames.

Dallas Humboldt Mudison
Greene Jasper Story

Hamilton Polk Warren
Hardin Marshall Webster

SECOND DISTRICT,

Engineer, W. H. Root, Headquarters, Mason City.

Cerro Gordo Franklin Mitehell

Chickasaw Haneoek Winnebago

Clayton Howard Winneshiek

Floyil Kossuth Warth
Wright

THIRD DISTRICT,

Englneer, E. W. Dunn, Headguarters, Bloux City.

Emmet O'Brien Pocahontas
Tda Osoeols Sae
Lyon Palo Alto Sloux
Monons Plymouth Waodbury

FOURTH DISTRIOT,

Engincer, L. M. Martin, Headquarters, Atlantie.

Clarke Harrlgon Pottawattamie
Decatur Mills Ringgold
Fremont Montgomery f.%hulhr

Guthrie Page Tuylor

Unlon+
FIFTH DISTRICT,
Engloeer, J. S. Morrison, Headquarters, Ottumwa,

Jefferson Lucas Van Buren
Leokuk Mahnska Wapello
?;e”: o Marion Washington
Louisa Monroe Wayne

SIXTH DISTRICT.
Engineer, Will M. Lee, Headquarters, Cedar Raplds.

Delaware lowa Linn

Dubuque Jackson Muscatine

Fayette Johnson Poweshlek

Grundy Jones - Seott
Tama

-

Summary of Field Work for each District Engineer.

C. Coykendall, Dec. 1, 1917 to Feb. 1, 1918. Attended five
material lettings, one bridge letting for ﬁfty-th’ree structures
costing $31,000.00; one road letting for work costing $1.0.949.90:
investigated two federal aid projects; spent two days in tlakmg
field measurements for bridges, one day on field ex.?m-matt'on of
road profiles, and five days in the supervision and inspection ‘_’f
bridge and road work. A total of thirty-six days was spent in

the feld.

W. H. Root, Dec. 1, 1917 to Dec. 1, 1918. Attended eighteen
material lettings, eighteen bridge lettings fon seventy-seven
structures costing $241,993.00; five road lettings for 24.5 miles
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of road costing $41,730.91 ; investigated six federal aid projects;
investigated ten road complaints ; spent twenty-two days in tak-
ing field measurements for bridges; eleven days on field exam-
ination of road profiles, and fifty days in the supervision and in-
spection of bridge and road work., A total of 259 days has been
spent in the field.

W. F. Beard, Dec. 1, 1917 to Dec. 1, 1918. Attended seven-
teen material lettings, twenty-four bridge lettings for 412 struc-
tures costing $378.660.00; nine road lettings for 80.15 miles of
road costing $151,479.14; investigated one federal aid project:
imvestigated two road complaints; spent ten days taking field
measurements for bridges, sixteen days in field examination of
road profiles, and thirty-seven days in the inspection and super-
vision of bridge and road work. A total of 221 days has been
spent in the field.

L.. M. Martin, Dec. 1 to 31, 1917 and March 18 to Dec. 1, 1918,
Attended four material lettings, nine bridge lettings for 107
structures costing $159,762.00; investigated three federal aid
projects; investigated twelve road complaints; spent six days
taking field measurements for bridges; three days on field in-
spection of road profiles, and thirty-cight days in the supervision
and inspection of bridge and road work. A total of 162 days
was spent in the field.

J. S. Morrison, Dec. 1, 1917 to Dec. 1, 1918. Attended twelve
material lettings, nineteen bridge lettings for 27 structures cost-
ing $349,453.00; three road lettings for 19.00 miles costing $65.-
304.00; investigated four federal aid projects; investigated four
road complaints; spent ten days in taking field measurement for
bridges, four days in field examination of road profiles, and fifty-
three days in the supervision and inspection of road and bridge
work. A total of 240 days has been spent in the field.

H. I.. Phelps, March 19 to August 15, 1918. " Attended three
material lettings, sixteen bridge lettings for 317 structures cost-
ing $301,313.00; two road lettings for two miles of road costing
$44,204.00; investigated one road complaint; spent seven days
in taking field measurements for bridges, nine days on field ex-
amination of road profiles, and twenty-one days in the super-
vision and inspection of bridge and road work. A total of
eighty-six days Was spent in the field.

E. W. Dunn, February 12 to Dec. 1, 1918. Attended twelve
material lettings, sixteen bridge lettings for 422 structures cost-
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ing $432,556.00; seven lettings for 13945 miles of road costing
$261949.43 ; investigated two federal aid projects; investigated
five road complaints; spent twenty-three days on field examina-
tion of road profiles, and thirty-two days in the supervision and
inspection of bridge and road work. A total of 189 days were
spent in the field. '

Will M. Lee, Sept. 24 to Dec. 1, 1918. Investigated one fed-
eral aid project; investigated two complaints ; spent ten days in
the supervision and inspection of bridge and road work, and ten
days in general administrative work. A total of thirty days was
sp;:nt in the field.

SCHEDULE ELEVEN.
DAYS SPENT IN EACH COUNTY BY DISTRICT ENGINEERS.
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Chapter IX—Roads at State Institutions

At the beginning of the season, the Board of Control of Stats
Institutions requested the Supervisor of State Roads to do no
more work during 1918 than was necessary. For this reason,
the road work at the various institutions was not carried on as
previously planned. In fact, little or no new work was done ex-
cept that which had been started the year before, and was in
such condition that it could not be abandoned. During the com-
ing season however, it is anticipated that the road building at
these places will proceed at the usual rate.

lowa State College:
A heavy flood in June washed out 150 feet of grade on the

North Campus road; also about 100 feet on the Lincoln High-
way between the College and the City of Ames. For four days,
wheel traffic between the two was absolutely cut off except by a
very round about trip of a dozen miles or more. An emergency
repair gang was immediately organized and the damage re-
paired. This repair work involved the building of 120 feet of
temporary bridge, and rebuilding approximately 100 feet of
grade—a 26-foot roadway in a 6-foot fill,

In addition to these flood repairs, the entire system of roads at
this place. was reshaped with a heavy grader, drawn by a 10-ton
steam roller. These roads, except for about one-quarter of a
mile, have all been gravelled, and this operation of blading and
rolling put all the roads in excellent condition. A patrolman is
employed here who devotes his entire attention to the care of the
roads. In addition to his dragging and blading, he finds time to
haul considerable gravel—it being the plan to have this patrt}l-
man put on a second course of gravel in conjunction with his
regular work. The following expenditures were made at this
Institution:

Flood repairs and general repairs, including part of
patrolman’s charge ........ A T S o vivenss B S,080.40

JPatrolman on general maintenance................. 927.92

Finished grade, sloping and shaping.............. .. 20040
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Surfacing with gravel; second course partially due

TR oLt (N E W T BT I L LT e 516.09
PIURE-APAINARE vvrisiirssienasmpabrisvasvainesees 6.10
Equipment and repairs ... uveiviveiiiveiciiisvanes 9257
Guard rall, 1020 180, . o oovn i vonanmams ownda s swsiews 350.81
ENgNeerig - csviisssrrsiianitssavesnssseassnisses 8.00
OINE YOBRAS ...cccoieiicrninmiidasitnvinaisanssios . 23092

$5,862.21

State Hospital—Cherokee:

In 1917, a contract was let to Geo. W, Condon for grading one
mile of road on the South boundary of the State Farm, extend-
ing from the city limits one mile west. This mile is the last of
2 three and one-half (314) mile system which is all now built to
a permanent grade, some of which has been extremely heavy
work. This last mile which was completed this season was un-
usually heavy work and involved the moving of almost 30,000
gubic yards, most of which was moved in the first three-quarter
(34) mile. The total cost of improving this mile is as follows:

27,193 cu. yds. of earth @ DG, s sa SRS ..$6,907.02
1,265 cu. yds. of loose rock @G0 s i b 948.76

7 cu. yds. of solid rock @ $2.00............ 14.00
1.69 acres, clearing and grubbing @ $175..... 295.75

1.06 acres, clearing @ $60...........0c000e 63.00
$8,229.12
Cost of 3 concrete culverts.......... ) e Bl 918,66
Total COBE ..cvcnesvaissiiaonys S i e $9,147.67
Of this amount, there was spent on this road dur-
ing the season of 1917............ U N $6,061.56
Balance spent in 1818, ... ... iieranens o Ky e $3,096.12

In addition to this, the following expenditures were made:

Draggifg ....csvevesssssasssatosnmnsnnasis vesness.8 150,00

Repalra .....cs0cues ) i Y = 3 Y BT ot szlii';:
Patrol ...ons0 S T B R o i B L 3
Guard rail, 4,000 feet........cocoenreciasrnonenaes . 1,838.77
Gravelling 2% miles of road, labor, COBL: s asasrons 1.333.63
Miscellaneous .........+: 5;::25
Engineers' salary and expenses...... A e e
$4,687.48

The work of gravelling was halted on account of cold weather

but will be continued in the spring. There rcmaif‘ls but ;hree-
quarters (34) of a mile yet to gravel, and when finished, the en-
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tire system of roads at this place will have been permanently
graded and gravelled.

There are some very high grades on this road system—fills
twenty to thirty feet in height and have all been provided with

a good substantial guard rail, true to alignment and grade, and
painted white.

Colony for Epileptics—Woodward:

In the past three seasons, the five (5) miles of road here have
all been permanently graded and one course of gravel put on all
except for three-quarter (34) of a mile. The grading work was
done nearly all by contract but the gravel was placed by day la-
bor using convicts, farm hands from the State Farm.

The first course of gravel was obtained from a pit located on
the state land, and while it made a very good material for a first
course, was not considered quite right for wearing quality. A
second course was applied this season, using gravel from the
Flint pit at Granger. This gravel is a much better grade and
has excellent wearing qualities. A contract for gravelling about
three (3) miles was let to the Deven Construction Company of
Omabha.

Prior to the gravelling operation, the road bed was made ready
and re-shaped, using a heavy blade grader drawn by a ten-ton
roller, which put the road in first class condition to receive the
second course. The expenditures are as listed below :

Gravelling Contract.

Cost of graval. .  oc.iacivianaaes eee..$1,715.84
Frelght on 8amMe.....covcevennss ve.. 1,949.62
Hauling contract .....cooiessvsonnass 2,864.63
Spreading ....... TR A oo 40630
$6,936.39
Shaping roadbed, rolling—from General
Maintenance ............. < mere e WS Sl x M
$8,031.61
Dragging .......... P Wl Lo SRR 1 L 0 o X 3 F S
RODRITE « cov o v 5 avslaals doosssand O T T T Rl e O
PRtrdl e T LT T RN S e s 49.40
TIHRE: i vvcinss'vsn ot Dy el ol e ek 6 I ey 3.66
BRIDIRORE <o v o s o snessass N e A AP 35.560
923.61

$8,955.22

ROADS AT STATE INSTITUTIONS 111

school for the Deaf—Council Bluffs:

The following expenditures are listed below:

Dragging ........................................ 3 90.75
REDAITS v oanesseesatisseasssntiesaacoansneinnas 92.00
$ 182,76

An al)pmpriation of $6,000.00 was made by the Thirty-Seventh
General Assembly for paving from the city limits west to t_hc
[nstitution gateway, providing further that convicts be used In_r
this work. Owing to the high prices and difficult labor condi-
tions, it has been deemed wise to put off this work until 1919, at
which time, the paving will undoubtedly be constructed, and ad-
ditional funds provided to pave entirely in front of ground.

lowa Soldiers' Orphans’ Home—Davenport:

Surveys and plans have been made here .for the impruvemc:rgt
of approximately one and one-half (114) miles of road, the esti-
mated cost of which is $6,798.00.

This sum has been appropriated for the improvement of thfese
roads and bids were taken in connection with some grading
work the county was letting. The pric?‘ bid for the .\vork oq the
state roads was 63c per cubic yard, which was .E:ons;'dered some-
what excessive even for this year. Even at this price, the con-
tract would have been approved but the contractor could noltl
cover this work this season, and undoubtedly next season Wi

see lower prices.

State Hospital for Insane—Mt. Pleasant: ' .

The work that was started here in .1917 was finished du.rl_nﬁ
this season—all on the day labor hasuf;. under .the sup-ar\n.w.:;:t5
of the Institution Steward, Ralph Hueling. Satl.sfactory resudi_
were produced and the roads put in a very 5amiignlt;corydc¢;gls
tion. Total expenditures for this entire work, an ;

are as follows:

...$ 980.44

Concrete culverts 32,41519

Grading il
Engineering ..... e hies saR A AN BT EAELHE

$3,410.47

....$1,44852

Spent in 1917....ccvenn S i ey S R T ,‘1'951_94

Spent in 1918 e
Repairs

$1,973.19
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State Penitentiary—Ft. Madison:

Work, on the improvement of one-half (%4) mile of road.
started in 1917, under the management of the warden of the
penitentiary who used convicts for the work, his pay to be the
amount of the engineer’s estimate which was $2,700.00. At the
beginning of 1918, this work had nearly all been completed but
final payment has not been made. There will be due for this
work, the sum of $1,930.12 when settlement is finally made. (See
1917 Report)

Custodial Farm—Clive:

Surveys have been made of the entire road system and during
the coming season, it is contemplated that the greater part of
the road system here will be improved. The cost of the survey
of three (3) miles amounted to $244.68,

State Hospital for Inebriates—Knoxville:

The Thirty-Seventh General Assembly made appropriation for
$11,000.00 to cover paving from the city limits to the cemetery
past the State grounds. The work was let to Akin & Flutter
in conjunction with one-half (}2) mile of city work, all one pro-
ject. The cost is distributed as follows:

3.814.33 cu. yds. concrete paving @ $2.09.......... $ 797195
2,921.5 ft. of curb and gutter @ 62¢c.......... e 1,811.33 -«

26 ft. header curb @ 36¢..................... % 19.60

2 street inlets @ $50.00.......... W S0y et v el 100.00

42 ft. of 12-inch drain @ $1.25...... S AN 52.50

924.7 cu. yds. extra grading @ 60c..... Vi Syt i 554.82

Force account work, extras including 159,—

1R G L p A e S i e R e . 400.10

§ 10,910.30

Engineering, paid from General Maintenance. , ... 326.53

$ 11,236.83

Institutions—General:

Each year inspection trips are ‘made to the various State in-
stitutions and arrangement made either for construction or other

improvements. This work has been under the supervision of .

an engineer from the State Highway Commission, who spends
parts of his time on this work.
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In addition, there is now employed, a good practical road
puilder, skillful in the handling of road maintcnnnc? .machincr.\-_
\-‘vhu:“(* duty during the coming season will be to visit as many
institutions as possible, taking with him the necessary road ma-
chinery and actually spend time enough at each p]acc' to [‘I'Elt
the n,:-\d_q in good condition. The greater part of his time will
be spent on roads that ha\'c' been pt:rm:mcnfl.\" graded and
gravelled, but in addition, he will have time to visit other places
l(hat require attention.

Under this head—Institutions General—there was spent, dur-

ing the year, $289.73.



Chapter X. Drainage Department.

Purpose: 2

In the preparation of bridge and culvert plans, one of the
main features governing the design is the amount of flood flow
which the structure will be called upon to carry. Very meager
data is on hand regarding the size and frequency of floods, par-
ticularly on the smaller streams. The Department of Drainage
Investigation was organized, primarily to obtain this informa-
tion, |

The flood flow of every stream depends first of all upon tha
rainfall. The size, shape and slopes of the area affect the run-off,
The amount of loss from evaporation and plant life as well as
the natural storage in ponds and swamps, and in the soil itself,
all influence the size of floods. It is evident then that the effect
of many and varying factors must be considered before the most

economical size of bridge opening can be intelligently decided
upon.

Organization of Department:

The Department as organized, consists of one engineer whu
devotes his time to the various investigations undertaken. From
time to time such technical and other help has been employed as,
has been necessary.

Work Done:

During the year, a very complete compilation has been made
of all the available rain fall records in the State which shows not
only the amount of rainfall but also the average frequency with
which storms of different intensities have occurred.

In co-operation with the U. S. Geological Survey, seven new
stream gaging stations have been established on rivers in the
south and west part of the state. These stations supplement
those which the State Geological Survey has helped maintain
in the eastern part of the state. The equipment for these sta-
tions has been furnished by the Federal Department, and the

methods used in measuring the stream flow are those developed
by that department.
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The new stations are located as follows:

RIVER TOWN COUNTY OBSERVER

~ranid Davis City Davis W. L. Bevere
(\{:;:]“\'ly Clafinda ;:‘n%u; ol ls:m;-;l 11_,{:12;,-
o n ONLgo % » 1l
h‘“hl,:l&lten? 2 ;"Fl%islf' Cloud Mills Chas. Nones Hammock
o or Logan Harrlson Q. F. Peckenpaugh
B"”t?l'e Sipux Correctionville Woodbury Edwin H. Worrell
‘légdgwl,- Red Oak Montgomery Leonard England

In addition to the measurements made at the regular stations,
the engineer visits other streams where severe floods have l.)een
reported, and if conditions are favorable, either makes direct
measurements of the flow or estimates based on the slope of the
water surface and the size and nature of the cross-section. In
June, 1918, a storm of unusual severity swept central lowa, and
floods, (the largest in forty years) occurred in the Skunk and
lowa Rivers. Careful estimates of the flow in some of the
<maller tributaries to these rivers were made by ;\_Ir. B
Weeks, Jr. for this Department. Surveys were mad.e in the fol-
lowing named areas: Linn Creek, Marshall Ffounty; Slunk
River at Colfax in Jasper County; Bear Creek in lowa County
and Bear Creek in Poweshiek County.

Special Assignments:

In addition to the regular work, there has been undertaken
special work at the request of other state departments,

Keokuk and Odessa Lakes:

These two lakes lie in a joint drainage district in.MuE;catme
and Louisa Counties, and in what is known as Muscatine Slough.
Keokuk Lake in Muscatine County has been drained by a dredge
ditch. and Odessa Lake in Louisa County he}s been p:n't'ly
drained. At the request of the Executive Council, ?‘ne Commis-
sion has caused both lake beds to be surveyed, old lines run out,
the state land divided into forty acre tracts, and maps and d;-
scriptions of each tract prepared so that the state lan;i_ls can E
disposed of as required by law. The surveys ar!d office g{:}r.
have- been performed by The Central St_ates_Engmeefm% ;::-
pany of Muscatine, under the general direction of this Dep
e i i Department has

At the request of the Executive Cuur‘lml, the Depa e
conducted some investigations regarding the leveld at :rthe
Spirit and the two Okoboji Lakes should be }.leld‘ ageveml
methods by which such regulation can be obtained.
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miles of levels have been run tying up the different high and
low lake stages of past years, as given by old settlers. A study
has been made of the drainage areas tributary to these lakes ang
of the effect which drainage projects in this area will have on the
run off.

For the Attorney General’s office, a rather complete outline of
the literature bearing on the subject of the valuation of public
utilities, has been ptepared.

. At the request of the Mahaska, Wapello and Monroe County

Boards, plans for plank and willow mats and for bank revetment
have been prepared, and specifications written covering the con-
struction of bank protection for the Des Moines River at the
county bridge near Eddyville. Owing to war time conditions in
the labor and material market, bids have not been taken on this
work.

At the request of the Fish and Game Department, plans have
been prepared for reinforced concrete dams at the outlets of six
of the state lakes. The fixing of lake level, permissible varia-
tion in water surface, as well as the superintendence of construc-
tion was all done by Mr. Paul Graham, Engineer for the Fish and
Game Department.,

Working in co-operation with the Bridge Department, a spe-
cial survey was made of the Skunk River bottom, near Colfax,
for the purpose of deciding how best the river could be bridged.
and the flood conditions relieved.,

Chapter XI. Experiments, Tests and Technical
Investigations

The testing work for the Highway Commission is done in the
laboratories of the Towa State College by members of the Ex
perimental Station staff. No charge is made by the Experiment
Station for this work. Samples of materials for use on county
road and bridge work sent to the Commission for examination,
are tested and a report made as to the compliance with the Com-
mission’s specifications and the requirements of standard prac-
tice. :

Owing to the decrease in constructing work in 1918, the num-
ber of samples submitted for tests was much smaller than in
1916 and 1917. The following schedule shows the number (-)l' tests
of various kinds of material made for the Commission during the

past year:

COMONL . osircriavemmmivesnss T P Fityeaiael 3D
Culvert metala .:-....vrevivenis R s 3
CGPAVBL- siciv v irdtites o e naimns e s ave | R
Painth .....n N A B =V
Road Qe & ooy v e ey i reddeaia S0
Steel reinforcing....... i e pey L A
Stone i i T N T T Ty o -1

o3/ - S s ) el s L

Experimental Work.

Industrial conditions and the necessity of assigning all avail-
able engineers to other work, prevented the doing of any ex-
perimental work in 1918. In previous ).'cars some experiments.
have been conducted on gravelled and oiled roads. .

The only work of this character attempteq in 1918_ was a:; mt;
spection in the spring of some roads previously oiled and o
which previous observations had been recorded.

Inspection of Oiled Roads.

During the first week in April 1917 an engineer frUl‘E‘l ‘th;‘H’E:';:
way Commission and an Engineer from the Engineering Exp
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ment Station of Iowa State College made an inspection of roads
that had been oiled in 1916 and previous years in eleven coun-
ties of the state. During the first week in April, 1918, this in-
spection trip was repeated by an engineer from the Highway
Commission. It is the plan to inspect oiled roads each year at
about the time the roads break up in the spring, visiting a num-
ber of the same roads each year, particularly if they have re-
ceived a treatment of oil since the last inspection. Roads in
nine counties were inspected on this trip.

The object of these inspections is to observe the more per-
manent benefits, if any, that are derived from oiling earth and
graveled roads, to compare the results obtained from the use
of various grades of oil and various methods of application, also
by questions addressed to road officials and people living near
the roads to determine the general benefits derived from road
oiling. Where roads had been oiled for two or three successive
years an effort was made to determine if any cumulative benefits
were derived from repeated application of oil.

One road that was inspected in 1917 and again in 1918 and
which had not received any oil treatment during the intervening
year was the Toledo-Traer road in Tama county. While this
road showed beneficial results from oiling in 1917, the only trace

of oil treatment shown in 1918 was a slight coloring at the sides
of the road.

One road that was inspected in 1917 and again in 1918 which
had received a second treatment of oil in the summer of 1917
was the Anamosa-Marion road in Jones county. The soil on
this road is yellow clay. It received 14 gallon per square yard
treatment of light oil in 1916 and %% gallon per square yard treat-
ment of heavy oil in 1917. The condition of the road was prac-
tically the same on both inspections. In both cases the road was
reported to have been in good condition all summer but had
grown rough in the spring.

In 1918 a number of roads in Cedar county were inspected
that had received a fairly heavy application of light oil. The
people near the road reported that this oil had prevented dust in
the fall, but little trace of oil was found when the inspection was
made.

A heavy grade of oil had been used in Scott, Muscatine and
Clinton counties. These roads did not become as muddy in the
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ng as adjacent unoiled roads. The effects of the oil was

spri ‘ : :
quite apparent on these roads at the time the inspection was

made.

The observations made on both inspections were practé_call_\'
the same. They were briefly as follows: That a h‘cavy oil ap-
plied hot gives more lasting benefits than a lighter oil; .tlmt good
drainage 15 absolutely necessary if benefit is to be derived from
oiling ; that a heavy grade of oil con be expec?(--.d to be more t}mn
a dust preventive; that people along the oiled roads consider
an oiled road an improvement on the untreated earth road.

Specifications for Road Oils.

In 1018 tentative specifications for road oils.\fucre issued fo.r
the benefit of county, city and town officials de;urmg to appljf"ml
to their earth or gravelled roads. These spcclﬁcatm(?ns spemhcd
the minimum flash point, the maximum spec?ﬁc viscosity, the
enes and the minimum per cent of

p p l
“]l[n“‘lurn i CEIlt Uf as llat
l claqch ()i ]I',latt Q‘[Iia ces a'[]l’l_ II'II

fixed carbon for four genera
both hot and cold application.



Chapter XII—Financial Report

Showing Appropriations and Expenditures, State Highway Commission

Maintenance Fund, Federal Aid Engineering Fund, Federal County Co-
pperation Road Fund.

General.

During the fiscal year ended June 30, 1918 the volume of work
handled by the State Highway Commission has been greater
than that handled in any previous year since its organization.
This increase has been due to added lines of activity, chief of
which has been the application of the so-called Federal Aid Law.

The total expenditures from the maintenance fund of the State
Highway Commission for the year ended June 30, 1918 amounted
to $113,488.49 of which sum, $23,073.91 was for surveys, plans
and specifications of Federal Aid Projects. . The maintenance
fund was reimbursed by transfer from the Federal Aid Engineer-
ing Fund for the sum last above named, so that the actual ex-
penditure from the maintenance fund was but $90,414.58 as com-
pared with $89,786.84 for the year ended June 30, 1917 and $90,-
821.34 for the year ended June 30, 1916. »

Brief reference to the new features handled by the various
departments during the past year is given below.

Administrative Department.

Under this classification is included all of the general office
work as well as the supervision of all lines of activity the de-
tails of which are managed by the various department heads.

The larger special projects handled by this department were
the Merle Hay Road, connecting the city of Des Moines and the
Camp Dodge Cantonment; assisting the Executive Council in
the preparation of plans for the improvement of State Capitol
Grounds; outlining and approving plans for the application of
the Federal Aid Law and handling the many problems presented
by the unusual conditions resulting from the war.

In the office a system of accounting was inaugurated to care
for the construction of Federal Aid Projects and the engineer-
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ing cost connected therewith. This system provides for records
in sufficient detail to give cost of each step in the preparation
of plans and in the construction of the project.

This additional feature increased the bookkeeping until it
was necessary to employ a person to take charge of the book-
keeping work, thus one employee was added to this department.

Road Department.

The road department was called upon to make surveys, plans
and specifications for Federal Aid Projects under the provisions
of Chapter 249, Acts of the 37th General Assembly, and to fur-
nish engineering supervision and inspection on Roads at State
Institutions, the Hawkeye Highway and Dubuque-Sageville
Road in Dubuque County, the Merle Hay Road to Camp Dodge
and on the State Capitol Grounds Improvement. This neces-
sitated the employment of a much larger force than in former
vears and as most of the men with this department at the begin-
-ning of the year and many hired during the year went into the
Federal Service, the labor turnover was quite large.

Schedules attached to this report show the cost of engineer-
ing on the various special assignments named; the totals being

as follows:

Roads at State Institutions....... o e xS 458.3?
Hawkeye Highway, Dubuque Connty....-ss AT 24847
Dubuque-Sageville Road ....... PR A e ... 3,094.38
Merle Hay Road, Polk County...... T, L i 3,111.50

State Capitol Grounds Improvement .........c.c.-«« 454.84
Bridge Department.

The volume of work handled by the bridge deparm}er‘:t was
approximately the same as for the previous year. While the
amount of county construction work diminished to some extent,
the Highway Commission was called upon to a greater exten.t
in designing new bridges as the engineering departments of most
of the counties were considerably curtailed by reason of men en-
tering military service. y

During the past year the counties have been assisted a grcaf
deal in inspecting the construction of larger'structurcs.‘ fsn enk
gineer from the bridge department being assigned to this wor

as well as the district engineers.
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Testing and Experimental Work.

No special work was undertaken by this department during
the year except the testing of materials for the Merle Hay Road,
Federal Aid Project No. 1 in Cerro Gordo County and the State
Capitol Grounds Improvement but the usual testing of materials
used by counties and cities was carried on,

The cost of such work charged to the testing and experi-
mental department is less than in previous years but a large
part of such work was cared for through other departments.

Drainage Department.

This department has been engaged chiefly in gathering data
regarding stream flows and in establishing gauging stations on
various streams in connection with the U. S. Geological survey.
In addition, assistance has been rendered the Executive Council
and the Department of Fish and Game in surveying lakes and
making plans for their improvement,

Equipment and Supplies,

The outlay for equipment and supplies for all departments as
a whole has been greatly in excess of that for the preceding two
years. In making surveys and plans for Federal Aid Projects
a great deal of new equipment was requiréd. The sum of
$2,766.14 was expended for transits and $2,384.42 for other field
equipment and drafting room supplies and equipment. In su-
pervising and inspecting construction work it became necessary
for engineers of the Highway Commission to be provided with
auto transportation. Two Ford cars were purchased which with
equipment cost $1,01845. One was assigned for the use of
District Engineer L. M. Martin at Atlantic, [owa, and the other
for use of engineers at headquarters.

From the total expenditure of $21,621.50 for equipment and
supplies for the year, can be deducted $6,773.09 the cost price
of permanent equipment alone purchased during the year. The
total value of equipment belonging to the Highway Commission
on July 1, 1918 was $13.729.49. F

Audit and Payment of Bills. :
Under an act of the Thirty-sixth General Assembly all bills

for salaries and expenses of the State Highway Commission are
audited by the State Board of Audit. All bills are examined and
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approved by the Commission and then ft)r\\'artl}-cl. to the %mte
Board of Audit at Des Moines. All funds credited to the %tntc
Highway Commission are (lisbursed.lv_y the Treasurer of State
on warrants drawn by the Auditor of State.

Federal Aid Engineering Expense.

The act of the Thirty-seventh General Assembly dealing with
Federal Aid provides that the State Highway Commission shall
on the first of each month prepare an itemized \‘ouche.r_ for' all
expenses incurred in the preparation of plans and specifications
for Federal Aid Projects and shall present such vnui_:hver to ti‘w
Auditor of State who shall draw a warrant on the Federal Aid
Engineering Fund transferring the amount of such. \'-oucher to
the maintenance fund of the State I-Iig_h\\'a_\,' Lommlsslorrz.

This provision requires that a detailed and exact record] be
kept of all time and expense dc}'oted to the preparation of plans
and specifications for Federal Aid Projects, ; . ;

In the attached schedules the Federal Aid Engmee-rmg cx:
pense is shown in columns parallel to the co].un_ms showing total
amount paid by the State Highway Commission.

Purchase of Supplies. |

Practically all supplies and equipment used b?' the Highway
Commission are purchased through the purchasing departgl,ent
of the Towa State College or 1hmugh- the Secret'ar}—r of t}l:.fil_tale
Executive Council. On all !za.rg-l:;'l ]g?:s of c;;:%zzniom; sh:;:

; number of firms in the State. ! 4
ltiaglr\}ft“ afr:grr;aiitor service are furnished free by the Iowa State

College.
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SUMMARY OF EXPENDITURES—JULY 1, 1917 TO JULY 1, 1918.

IOWA STATE HIGHWAY COMMISSION

SCHEDULE TWELVE.

Department

Total Amount Paid

Federal Aid Engr. Exp.

Snlnr}'_

meme‘ Total | Salary | Expense| Total
i )
Commissioners  ____._______$ 1,670.00% 1,041.57'§ 2,711.57$ 295.00% 289.30 58430
Administrative Dept. ___.__ 13,386.50 1,005.78 14,453.16 902,34 138.17] 1,085.51
Road Department .. .. ____ 30, 156, 49| 3,330.80, 33,480.02| 15,316.85 1,726.02] 17,042.87
Bridge Department _______  19,482.15 7T41.54|  20,183.69 495.51 57.10 5562.61
Testing and Experimental | | |

N I e e st an s e 2,211.95 179.22|
Drainage Department _.__ 2,446.87| 338,24
C, Coykendall—Dist. Engr. 1,400, 00 547.08
W. F. Beard—Dist, Engr.. 2,104, 00 876.77
W. H. Root—Dist. Engr.. 2,400, 00 961.37
E. W. Dunn—Dist. Engr._ 67.m 279.92
L. M. Martin—Dist. Engr. 1,890,32| 653.51
J. 8. Morrison—Dist. Eng. 2,400.00| 732.99
H. L. Phelps—Dist. Engr. 598. 40| 257,12
Equip. & Sup., All Depts._ ____________ 41 ............

WOLAIS, < imemi b i 8040100818 w,gasAsL 113, 488,40 $20,080. 87§ 2,998.04§23,073.01
SCHEDULE THIRTEEN.
COMMISSIONERS—JULY 1, 1917 TO JULY 1, 191¢f,

| Total Amount Paid l Federal Aid Engr. Exp.
Department —
| Salary | Expense | Total Salary | Expense| Total
| |
H. C. Beard, Chairman._'$  990.00%  506.76'3 1,586.758 135.00!; 117.49/§  252.49
J. W, Holden' oo oso.0o|  dsio0 oao0 160,00 10T 26244
8, /W Beyer, ex oitiefo. | ___ . 130.92 ST P R 69.57 69.37
TOtRIN; .o o AL JLe [ 1,670.000% 1,041.573 2,711.575 996.008 289.30/9 584.80
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SCHEDULE FIFTEEN.

ROAD DEPARTMENT.
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e

Total Amount Pald

‘ Federal Ald Engr. Exp.

SCHEDULE FOURTEEN.

ADMINISTRATIVE DEPARTMENT.

Total Amount Paid Federnl Ald Engr. Exp.
Department
Salary Expense | Total Salary |Expensel Total
: | l

Thos. H. MacDonald..._. 4,200,008 656,528 4,506,528 402.50% 100.25§ 502.75
B W Parrott il 2,349.99 201.15 2,551.14 177.29 32.92 210.21
J. W. Eichinger __._ 2,100.00 148.11 + 248, ——meeaue
Beryl Bogue _.________ ARS- BT et Lot £ 151.20
Mrs. Donald C. Elder._ 760,00 R 81.50
Edith Voorhees _______ 219.08 ; 36.92
Thora Tallman _____ 900,00 : 43.13
May Vanderlinden _._ 900,00 . 4.50
Maude Spence _....__ 447.70 #
Grant L. Hayes... 72.21 i
Anna 8. Lynel. v omcroex 3168.75 % IR AT A I L
Extra help—Malling Bultn. S344.99 Y ey S (REELEAREL o e et o
Extra help—Annual Report 245.79 245.79| >
Extra help—Stenographic _ 48. 48.95 R o R 5.00
Extra help—Road School.._ 48.50 109,28 '

Totals .o cocoicocoooo—---/8 18,386.50/3 1,005.78'% 14,453.16!8 002 34!s 138.17i§ 1,085.561

i e Salary Experm? Total | Salary EE"W““; Total
R ==
Genar : 3,500,008  G74.838 RETL.E3S1,000.808 141778 1,142.57
FE g vy Ii:-:ﬂ:r._;$ 366,66, 65,43 o 28 WS 8.8
‘\npe Vanderlinden, Steno.| 1,400 .- R ——
______ | 4,806.66 8 640,26% 5,446.028 1,127.07'% 156.28 § 1,284.25
Totals -—oceeeem- § _ | \
Plans— St i : | | . !
Wi-"n;; Jones, ASSt. TC-le 9,200,008 11168 2,811.58§% 080.54%  62.588 1,002.07
TORT:  mmmme—mm—cn |
Hkn:; eehh, | 1.000.00] 184,66  1,784.60] 1,416.47  175.20) 1,501.67
Ww. M. MacGib | < | S I e
Tt g R e T e 1,366.065 ..-H-‘Bll 1,611.29| 1,081, 64 1,
w kT Reoves, Draftsman.  1,473.28 17,55 1,4%0.80 ggg.w._,--.--_. gi{;
B. E. Brevik, Draftsman__ : 2210 3RO 8219
M. H. Bryant, Draftsman %.W g AT,
F. H. Irwin, Draftsman._.| AR o] 115
. M. Finley, Draftsman_| 'éﬁﬂ’ it ﬁﬂ?-w! i
W. J. Smith, Draftsman..| 273.60| m.m.__-_-.:. ot
H. W. Fleming, Draftsman o 295.%._.. -.::_ g
Osear Trueblood, Drafts'n ol oo s o
7. J. Medicielo, Draftsm'n Im.m 113'865. T oy
H. P. Hertz, Draftsman__| e 41 b, o
D. O. Elder, Draftsman...| S e o
R. D. Demirjean, Drafts'n| e e At
H. Uhlig, Draftsman_..-. g = il
Win. Behrens, Draftsman_| e iy )
s ttatoat | 84,00 8550 85.50
. G. Singer, raftsman. . ; )
11.'}. Bozzi, IE:;‘):':’u'u-mm': ..... ! 63.00 mﬂﬁ!
TotalE -cecmee—mssacmmaas j$ 10,685.70 8 sm.usls ?.912.9;;‘ Tﬂ.ﬂr 8,660.18
ing Department— l | o | 8750
WTT%F %Ie, gnpcrtmendnntS 87. g‘;gi gfz:!iﬂ_:-‘n $ S
Jennie Coventry, 'Tracer... s e o 3150
Doris Ambrose, Tracer-.... | . 31'50 SR el
Carita MeCarroll, Tracer. i s e S %150
Jessie Brooks, "!‘racer-.__-‘ ‘ 81'50 - = St
Hauzel Brandt, Tracer...-- & e S1 60 5150
Marie Haskamp, Tracer__. 31.50 ?8‘00 98.00' o0
Frances McCall, Traeer-.... 28. 00/ e o S50
Dorothy Twitchell, Tracer. 24,50 o .50 2450
Belle Courtney, Tracer.... 24.50 B-I'Sﬂ 2020 2450
Florence Olark, Tracer...-| 24.50 gt ol 24,50
Florenen Porterfield, Trae.| 24.50 v i 54,50
Belle Hamilton, Tracer...| 24.50/ i 24-501 2480
Mildred Iliff, Tracer- ... _-| 24,50, L |
T P T s 47250 £ m.mr m-ﬂW .......... § 472.60
s A Eenackte l§ 1,600.008 B19.14% 1,019.1481,002.03% ?2;1':"}-%::;
E. L. Knser __. [ 1079.58 B1 1,281.60 10881 1624 150
P. F. Hopkins 226,66 BS.65 ; s .3 Hb
Ernest Nelson 508.33 145.31 . : 172,11
H. f. Howie 131.13 4008 e
J. G. Dean. 207.50 Ei.gg. . 186,48
Extra help l'gg 12, 3 - e e Sl 1 wg%
T Chots T Lo i) yors| Lendl b LT
) BT .
Totals - ......._|s 530818 821.33% 6,700.89% 4,970.TLE Ti7.67% 5,
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SCHEDULE FIFTEEN—(CONT.)

ROAD DEPARTMENT.

Department

Construction—

Total Amount Paid Federnl Ald Engr. Exp.

Balary | Expense | ‘Total Salary

I

F. H. Mann, Con. Engr._& 2,340, ey 167.27§ 2,517.26. | —
E. A. Zack, Res. Engr.__ T a— | 1,166.95% 208.00 eeeeee—e$ 208,60
leRoy Brown, Res. Engr. 1,476, 60 204,17 1,370.77| M?.BO-....----q 347.50
A. 5. Miller, Res. Engr._. l&;lll_ 379.88 1,779.88 11088 e e | 110.82
L. 8. Gates, Res. Fngr._. Mo v ‘!"!Bl 437.97] 58,06 2553 By
W. P. Hall, Inspr. .- .. 190,808 o] 178.80 SeE ] =
0. M. PBriley, Inspr..____. 293 () 1.5 236,85 J5 ! =
A. F. Miller, Inspr..______ 145.16 52,72} 197.88 .. | »
d. D. Kaser, Inspr......__ 104,00 25.67 120.67i. . i = !
Perry J. Preston, Inﬁpr 143 112 | SRS vp 3 G ¢ | ISR e e -
A + Baustian, Inspr._.__ 500, 00, 'n.ml 5i7.98 105,75 24.00 120.75
| ¥ { )
Totals —..o...__...$ B,252.628 1,00.475 9,308.00% 830.73 49.83% B90.55
i | {
Grand Total, Road | | X
Db s !3 30,266,688  8,830.80'8 33,486.02 §15,310,56(§ 1,726.02 $17,042.87
SCHEDULE SIXTEEN.
BRIDGE DEPARTMENT.,
| Total Amount Paid l Federal Ald Engr. Exp.
Department !
| Salary Expense | Total | Salary |Expense | Total
| | J
J. H. Ames, Bridge Engr.$ 2,700.008 204.54% 2004548 40.50§% 57.108 106.8
!‘."'F‘ l\ellay, Asst. Bridge I t
B e 2,600.00 135.00' 2,735.00
%, W. Blumensehein, St.| | |
BOET. . raeeieo— o E oSl oo 2,500,00/ 63.77) 2,363.77 |
J. A. Paulsen, Con. Engr.  2,100,00 180.88  2,260.38 3 [ I 8.7
8. J. Bell, Dealgner ...... 1.1159'7 16.61 1,162.58 =
E. Wlli!nms. R. R. Cross- '
T S R SRR T 244,59
R. R.| |
S J 192,60 1-
. 3 . Eng. 505,78 =
W. N. Adams, Drafteman 1,733.28| |
V. Enslow, Draftsman____ 1,010,68 15181 e 15.16
J. €. Nichols, Draftsman 306,25 SR 000t 81.00
R. J. Freshour, Draftsm'n 721.94 B I 5.46
C. H. Cook, Draftsman.. 400.17] 189.64|. .. 189.6¢
H. B. Colling, Draftsman_ 50908 |
R. E. Braun, Draftsman.__ 245.67 L
L. E. Richardson, Drafts'n 56.18 | 3
H. A. Hanson, Clerk.___ .65, 1,502.65 L T P 231.70
Mrs. J. A. Paulsen, Steno.| 1mm-..----”-., 1,080.00 14.800 . il 14.50
Totals _..____________.i§ 10,442.15i '11‘544 20,188.608  405.518  D7.10/$ 552.61

SCHEDULE SEVENTEEN.

TESTS AND EXPERIMENTAL DEPARTMENT.

Total Amount Paid Federal Ald Engr. Exp.

Department
Salary | Expense | Total Balary |.Expon|a| Total
| |
Bert Meyer, Asst. Engr.._'$ BO8.00 § 04.15% 902.15 8 79.00
Velds Rowland, Steno..... A 90000/ 119.27
R. W. Crum, Asst. Engr. i 375.48 -
L. Kirschbraun, Con. Eng. 201.79'
Foster Preston, Asst. Eng.| 4,90 -
Clyde Mason, Asst. Engr..| 2.60
Elmer Reed, 'Asst. Engr 1.5
Henry W. Brandt, A.ubf |
L e = e : £, ISR | 2,00 - "
T U A A $ 201008 i30S 2000018 1088 m o d i08E

| Expense | Total
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SCHEDULE EIGHTEEN.
DRAINAGE DEPARTMENT.
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I
Total Amount Paid |

Federal Ald Engr. Exp.

|
‘| Salary
|

'Xlluur-r.- Total |
¢ Clyde, Drain, Engr.$ zuw uua
ﬁ E Su{ Asst. E0grs| 100,75/ reecmeeme|
Wm. Peilemﬁs Foremun. zu‘ﬁ. _____
John ' Cooper, Lﬁmm,{;ii' 6. il ............
D. Weeks, Jr., y e

k:nPr .................. 135,00}
F. J. Olbrich, Rodman..... |
E. H.W Dl'l‘t'“ Gauge Rdr.|

¢. F. Peckenpaugh, Gauge
e, Gave

REBAET oo e o

Briggs, Gauge Rdr. l
Ei'nsn punn, Gauge Reader|
Floyd Kelley, Gauge Rdr..
w. L.

Severe, Gauge Rdr.

| | N A

Total$ -eeeemmmmm————m el &% 32,440,878

SCHEDULE NINETEEN.
DISTRICT ENGINEERS.

Total Amount Pald

Federal Ald Engr. Exp.

I-_S;G; | Expense Total Salary | Expense | Total
.' ‘ 1.047.068 22.058 168.02§ 430.70
G o) 1 ;:'ﬁﬁ‘ g z.m‘s.n‘ M5.05 .26 i1
A A e e M 961,97  3.351.57 m.as]- 087 400.03
W. Dunn____ S | mo.0a LoGE  se |lo& &%
TN Martin - 1,890,382 ms&t] 21543.83) 247,12 w4812
¥ 8. Morrison. ‘ 2,400.00 o s,ﬁ.g s el 4 "
H. L. Phelps..__ | 608, 40 :ﬁ‘l 12 # i 5 |

Totuls

§ 1,450,488 57408 2,367,588

SCHEDULE TWENTY.

EQUIPMENT AND SUPPLIES—ALL DEPARTMENTS,

Total Federal
Ald Eng.
Deseription Amort | “Expense
L 107.94
Froight and DIrayRge --ceec-eeoeeresmemmoassesessaomsmmmmrm I‘ 2TAB |
BRDINE e e 30, 2
TelephONE oo chsmmesmwass e e 17757
'l'rletrluh --------------- "g“r&'ig
Phoes, §ildes and Cubhomr 8,184.25
Bulleting and Specifieations - 1,474.08
Blanks ..o aea s A 1,986.11
Statlonery and Offfee Supplies. 1,662.13
Rond Department —oooooneeees 1,608,438
Drafting Department ...--cee-- .00
Tests umd Experimental Departis 16,08
Dralnage Departinent ... P 1,408. 08
Furniture and Fixtures e 150,00
Bulale Fair Exhibit -ocoooeeeee = e e 2'}5?‘}3
Motor Vehiele Trannportltion»-\op.ll"c" §0e Bqu!!’_,,_t.::." gg
Supplies - — - .
Nltl:'?p{ COar and Equipment.. “{:'{8 I, A
Repalrs «eeeeo—em—sro=— L s G
M\Llliq.lmlllel B it 719.40
Balance charged to Federal Al .o eevevee o
E ' memw s 1,89247
—_Totals
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SCHEDULE TWENTY-ONE.
ROAD DEPARTMENT—SPECIAL ASSIGNMENTS,

1
Sulary I Expense Total
State Institution Ruu}lu_-— iy 3 ry =3 | L
B M e e e e e U6B.832 |ccaeranciaes $ 458,33
® 46832 .5 wmm
Hawkeye Highway, Dubuque County— | |
i T R s s et o s T e N e 1 2.2 _i 7.62 % 8.7
R 240.85 % 7.62 8 2847
Dubuque-Sageville Road, Dubugue Coanty—
B e A e s 440.00 % 167.27 & 607,37
A. 5., Miller.____ R 037,
I.eru{ Brown ____ L0
A Baustinn__

A, F. Miller_.____
d. . Knser

Merle Hny Road, Polk County— |
H. Mann 4 I

. A Zaoke s
Perry Preston

SCHEDULE TWENTY-TWO.

COMPARISON OF EXPENDITURES FOR FOUR YEARS.

| 1914-15 I 1915-16 | 1916-17 | 1017-18
| | | Note
COTDIEBONATY. o i resn e s bt ane s 1§ 8,407.65 1% 2,5604.22 a 2,880.63 § 2,137.97
Administrative Department ..o ocoooceeoeeen | 14,884.87 | 12,187.08 | 12,479.78 13,417.065
Rosd Department ... | 10.308.58 | 11,186.35 | 11,180.89 144406
Bridge Department _ 16,004.47 7.944.33 9,180.02 ,651.08
Drafting &vrsrtnmnt o I— - 10,309.20 12,0633.25 Note 2
THEETICE: POEIDSOI (e s irti e — i i e 13,063, 18,711.09 | 14,386,561 13,587.40
Remodel” 4 smi Repr. Offices and Drit. Dept. 4,622.42 -...._-.,.-.-'_,..,..--_-._._--—IH-
T, and E. W. Department. e IR ---| 5,300.07 | 8,880.58 3,00 .
Bridge Patent LitIgatlon .o e |e e aa 1,808.00 esicnsacas Note 8
Btate ISAUIEOON. HOBER: oo an e rer e m e on | s i s, 53,226.04 | 2,082.87 Note 4
RAIrORd R R e e e e i e e s o Sea e -
Burveyd ANA PIROE o e e i 2,081.30 2,076,568 Note &
Lake Bed Survey .. ... . - A - 56,5685.00 4,814.19 | eaee
Droinage Department ... .. o oo ooeooeeenes IR AR 82, 2,786, 11
Equipment and Supplies ... .. 18,643.656 | 14,000.36 | 13,476.78 |. 20,229.08
Totals e ¥ H0,985.18 |a 00,821.34 |$ 50,780.84 |3 90,414.58
- 1 —
Note 1—Exeluding cost of Federal Aid Plans which is charged to Federal Ald Engineer-

ing Fund.

Note 2—Divided betwun Road and Hridge Department,
Note 3—Included under Administrative artment,
Note +—Ineluded under Road Department.

Note 5—Included under Bridge Department.
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SCHEDULE TWENTY-THREE.

APPROPRIATION—STATE HIGHWAY COMMISSION.
JULY 1, 1917 TO JUNE 30, 1918,

STATEMENT, JUNE 30, 1%18.

Debits.

Unexpended ap roprlluon I L B A S e RS e $ 47,681.10
Tax &Mﬂt uv. A SEE 5 s 2o 1,850 &2
Tax Collected A nm. m. et e L L 6,013,600
Tax Co | September, 1917 2,966, 10
Tax Colleeted October, [ 2,004, 46
Tax Colleeted November, 1917 1.100.79
Tax Collected December, 1817 5.000.17
Tax Collected Junuary, 1918 . 10, 848, 88
Tax Collected Fobruary, 1918 .. 0,288, 70
Tax Collected March, 198 ... 18, 260 84
Tux Collected, April, 1918 .. 16,151, 84
Tax Collected May, 1918 ... 16, 408.74
Tax Collected June, 1918 ... e 5 18,156,351
Hefunds—Miscellnaneous ... 66,56
Fees—Registration ol Routes .. 80.00
Federal Ald Engineering Expensc. 19,796, 12
$ 173,814.00
o Sk Credits i

warrants Issued In July, 1917 coereee e 320,
Warrants issued In August, 1917 ... 7,573,028
Warrants fssued in &pumﬂet [T T U - T T
Warrants issued in Oetober, 101y, 9,709.%5
Warrants issued in November, 1917 __. 7,738.83
Warrants Issued in December, 1017 10,042.76
Wharrants Issued In January, 1918 . 8,428,083
Warrants issued In Fobruary, 1918 8,955,561
‘Warrants issued in March, 1918 . 8,664,21
Warrants issued in April, 1018 __. 13@;5,3
Warrants lssued in May, 191B . et st e st m m e sa e 060, 66
Warrants issued in June, 1918 . ... et 15,120.00
Balance July 1, 1018, 00 oo wa - = 50, 520, 46
$ 173,814.96

STATEMENT SHOWING DISTRIBUTION OF FEDERAL AID ENGI-
NEERING EXPENSE,

JULY 1, 1917—JUNE 30, 1918. :

COST BY MONTHS. FEDERAL AID ENGINEERING FUND.
Debits.
July, ; ISP 560,82
A‘;';'usc.n‘.lm.-.,.... é’&g Appropriation August 1, 1] | A—— N
September, 1017 , 088,
Oc 2 5 1,430,060 Credits
Hn?a':{:er w{ﬂ?. 1.%.“ Englnearln: Expense July 4. 1917-June "
ber, 181 2,280, 62 1918. g.m:“
January, 1918.. i.gg.g naluu Jone 80, B o o ieiiiaa- 11,
Pebruary, 1918 5
March, 1018, 1,349.50 £55,000.00
|l 5000y SUMMARY CLASSIFICATION.
June, o 3.977.79 | Reconnaissance
e !ﬁe Census
#23,073.01 Burvey i
?ﬂﬂ:wm
Total i S21,078.0
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County

rensus

Traffie

Specifiea-
tions

Conferences

Records

AQAIT e |#

AdAMS e

Appanoose
Audubon

Buena Vista
Butler __
Culhoun
Oarroll
Onss ..
Cedar ...
Cerro Gordo -
Cherokee ...
Chickasaw ..

Dickinson
Dubuque -
Emmet .

5.60 |
66,19 |3 80.30

g3

L EE

.

m

3| | o) &

e

]
51,75 L6
52,48 | 20
5.67 5
12,11 | 76
| .
70.78 TR BB I-o—e-| 17.30| 8.08
60,94 ' J .15 | 7.7
12.32 | T
TN T ERETems PemarEe o |
RS S T _._----Z:Z} 12,82 34.43 | 8,8
et I 12.% | 7.7
Jetferson - __.___.| 182.76 20 | 1,115.96 | 1,347.04 79.61
Johnson 50.03 .78 | nza 93.26 | 12.11
11.61 S
4.4 I 9.07
135,57 e, LN s | 17.02
14.66 | .52
| 9.35 | 7.04
624.92 | 1,3156.30 B4.40
......... .96 oonies
106.60 22.08 33715 | 17.81
e A |
Hont:omr ...... I 1 o .
g.mntine x ...; 26.94 ?.;ﬁ
05ce0l8 —omooomeae- SR, 18:88| 7

Page
Palo Alto _.
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B ; &
t s w3 - g
County gg EE = . 5:?5 E E 2
£z =3 £ - £.2 = g -
(R - = = == 2
R 3l Iz ~ o e =
| | |
P!ym;"[:] _________ 6.11 | O 6.5
PocahontaE o e v
T RS | 56,5 5!.2le 106.70
Pottawattamie . 18,148
Poweshiek - 83,56
Ringgold -—— 1,188.51
S8C —emee )
scott - -
Shelby
Sioux -—. | | 7.70 52.67
Story 7.76 9,7]
Tamn 45.8, | 12.22 168.73
Taylor cmamcimces e 3.8 7.7 11.70
Union 19.72 8.46 47.63
Van BUrel —ceceemolocecmmmmen | 46| 7.7 12,86
Wapello -—-- | u.m| B.80 118.80
warren -—-—-- e 1 - PSR SRR . 876.94
Washington -. | |
WHYNE e e e e e ! - | | VOS] S Rt
Webster —. . 41.15 i 601,87 BT AR | 62.25 | 80.56 | 1,028.58
Winnebngo o R— 5.96 | 10.46 96,18
Winneshiek 8.0 £ [k 8.82
Woodbury 158.71 | 630.58 | 2,230.68 | 116.60 |........| 92.67  3,354.74
Worth . -- i L
Wright - - ! l.ﬂl 144.19
Gen. 'I'racings 7 | 8857 E [ 365
I | |
Totals .......|35.493.97 (52,800.00 $6,722.50 1$9,217.03 1$440.08 [§022.68 |$860.34 (828,079.01

STATEMENT FEDERAL AID GENERAL ACCOUNTS.
JULY 4, 1017-JUNE 80, 1018.

Debits
Secretary of the Treasury of the U, 8.
Allotment, 101617 ... $ 146,175.60
Allotment, 1917-18 ..... 202,851.20 § 438,5620.80
Certified Federal Allotments,
m.!l.llotnmnft.ﬂlﬂ&lﬂ (available July 1, 1918) 434,668.61
asurer of State.
Apportionment, 191617 .$ 146,175.60
Apportionment, 1917-18 851,20
Apportionment, 191819 (%) 217,826.81
$ 065,853.601
Expended on Project No. 1 18,100.62 § 637,752.00

Certifled State Apportlonment.,

Apport[onmen:;;r.mlsis-ln (14%) (avallable Aug. 1, 1918)cecamcracan 217,326,580
County Appropristions.

Estimated cost of projects exceeds Federal and State funds on_.

projects, approved by O, P. R 420,008, 58 J

Expended on E’ro}m No. 1 15,210.20  412,798.32

Total Project Funds Expended 80,808, 88

. $2,171,856.00
Oredits.

Federal Allotment, 1917-18.
:mrmi X]I}iczn project suomneuts have not yet been approved by 0. P. R.....8 75,010.88
era otment, 1918-10.
urn; whlchl projav."_'t ‘%.l.;mls nts have not yet been approved by 0. P. Ro.... 434,065.61
o Apportionment, 1917-18.
sl t?hicl'i; project. statements have not yot been approved by 0, P'.R... 75,0103
ate rtionment, 191819,
!‘o?pv]:glch project statements have not yet been approved by 0. P. R..... %’%.g
Prolect Statements Approved (Est. Cost) 582 750,38
ject Agreements Signed (Est. Cost) s

$2,171,856.00
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STATEMENT FEDERAL AID PROJECT ACCOUNTS.
JULY 4, 1917-JUNE 30, 1918,

Projeet No. 1—Cerro Gordo County.

DEBITS.

Allotment Federal Funds.__ . ___________ ] 22.453.73
Federal County Co- up»rntiun Fund {%lnte! 22,463.7
CROOAEY PN e i e e W s e SRRt el P

* $ 09,5408
CREDITS.

Expenditures, Federal County Co-operative Fund (State)._.___._. ... _....8 15,100.0

County BORON i cviianisaia s i i et -  15,570.%

Balance, Pederal-County Qo-operative Fund (State)_. -- 20,5088

DOIDEY - WM ' o ot et it s o i 1 i e et o s vt o U L

& 00,
Note: The full county allotment of Federal and State funds js to be pald out by the
Treasurer of State from the Federal-County Co-operation Road Fund and the state 18 to
be reimbursed by the Federal Treasury for one-half the sum thus paid out.

PART II

County Engineers’
Report




INTRODUCTION -

This summary is prepared from the annual reports of the
county engineers of the ninety-nine counties of Towa and is pre-
pared and submitted in accordance with the provisions of Section
1527-s2, SS 1915. :

The county engineers’ reports include detailed statements of all
county expenditures for road and bridge work. Efforts were
made through the county engineers to secure detailed reports of
township expenditures. Out of 1613 townships, reports were
secured from 1412 up to date when this report was tabulated.

Statements of expenditures are based on warrants issued by
the county auditors for the period covered by this report. The
county engineers are dependent upon the following sources for
information contained in their reports:

(a) Total expenditures from County Bridge, County Motor Vehicle
Road, and County Road Cash Funds; County Auditor’s warrant Register;
detailed classification of these expenditures must be made by the county
engineer,

(b) Financial statement of the receipts and disbursements in above
named funds, County Treasurer’s Cash Book.

(¢) Statement of county’s indebtedness, records of county auditor
and county treasurer combined. _

(d) Statement of classified expenditures from all township funds, and
financial statement of receipts and disbursements in sald funds, annual
reports of township clerks.

This report includes a general summary of the activities of the
ninety-nine counties, paragraph summaries of the road and bridge
expenditures of the individual counties, and twenty-nine summary
tables showing in detail the expenditures for road and bridge
work from all funds and the present financial condition of the
several counties.



Summary of Financial Statement for Entire State.

Annual Reports of County Engineers,

January 1, 1918, to January 1, 1919.

Total Expenditure:

From January 1, 1918, to January 1, 1919, the counties and
townships spent $14,095,752.61 for road and bridge work on the
104,082 miles of road in the county and township road systems.
This total expenditure for both and bridge work is an average of
$135.43 per mile on the total mileage above named. The total
expenditure is $1,069,723.15 or 7.05 per cent less than the total

expenditure reported for 1917, The expenditures are classified as
follows:

Bridge work on both county and township roads............ $ 6,808,818.16
RoML worlk on Sounty. YOAER, kil s, v b Ly TR Rl 3,856,051.88
Road work on township roads...... P A N oy i eesees 3,430,882.57

O e o e oy o iy i, VR S E ool e . SR ) S $14,005,762.61

The expenditure for bridge work alone averaged $67.24 per mile
on county and township roads together. ;

The expenditure for road work proper on the 16,185.53 miles 1n
the county road system averaged $238.24 per mile and for road
work on the township road system, $44.58 per mile.

The following schedule compares expenditures for the past
several years, according to purpose for which spent and acccrding
to fund from which derived. '

TOTAL EXPENDITURE FOR ROAD AND BRIDGE WORK.

1014 1015 1916 1017 1018
Bridge work on both
county and township
s s Rt 5,027,000.00(% 6,020,252.24|$ 7,172,246.02 % 7.488.100.&1[ 6,808,818.16
Road work on county
TOBGE o nio s am e s 8,408,000.00| 8,306,384.97| 8,276,025.T1| 4,140,340.56| 8,860,061.88
Road work on township
o e AT Ty | 3,171,000, 00 S,B‘TG.M.MI 8,072,022.02| 3,558,338.51| 3,430,R52.57
Tl e 1#11,601,000.00 n:.m.m.u‘m‘.m.m.asins.ms.&m.?elmc.m.m.u

REPORT OF COUNTY ENGINEERS 1

TOTAL EXPENDITURE FROM SEVERAE FUNDS.

W4 | 196 1916 1917

. | s
County bridge fund _.. % 4,008,000.0018 8,020,262.24% 8,130, 00.81 6,519,024.00 5,808,500.48
County road cash fund 4,424,000.00 3,306,354.95 8,236,318.71| 3,710,388.02 8,514,575.87
Motor vebicle road fund ...l .ol | s or | 10223746.06 1,215.581.72
Township road fund...| 8,171,000.00 2,260,380.05 2,508,450.13 2,386,652.93 3,809,067.53
Township drag fUNd._|-—oo..o..c..| 416,396.35 50356379 671.68.58  726,281.67
Federnl-county road f'nd .. i ———— S | 8o 7588802
AD OUDET BOUTCRS. oo oooeoomacoe|-ccrsemanecee] _ 8B,200.80)  105,88362 84,322
R L 1¥11,001,000.00/$12, 702,363, 22/ 13,520, 294,66/ $15, 165, 475.76/ 914,065, 752.61
1 |

Cash Balances January 1, 1919,

On January 1, 1919, there were cash balances on hand in the
county and township road and bridge funds amounting to $1,666,-
406.69 as follows:

County bridge fund.......... T S My S B L TOR ) s e § 44,813.02
County road cash fund.................00 AP BN R e 140,471.91
County motor vehicle road fund............ ik a e e, v RST8]
Total county balance............ B LSO 1 kg A vees  T11,056.74
Township road, drag and drainage funds......... AT .. 955,249.95

Total, :ciaiasvssnis e AN R A R AT SR A ..$1,666,406.69
Indebtedness.

There were outstanding funding bonds, for road and bridge
work, amounting to $10,008,301.08 as follows:

Bridge bonds outstanding..........ocerevnecrcinieien vivied 7.954.280.1?
Road bonds outstanding..........ccoieeerimnsriaenncs vese. 2,064,020.95

Total bonds outstandlng.............................310,008,301.08

During the year funding bonds were issued as follows:

Bridge bonds ....... 2 R Y A R R AR A R R S vee.-$1,979,767.29
Road bonds ......... 1,103,760.63
Total. ..coreiss .......................................53.033,527.93

Bonds were retired during the year as follows:

Bridge bonds .......
ROAA DONTE . cs omme b nsors Wmn SESANNEE SERA A SIS D R s masy cveioin

teseassas$245,962.50

....... $231,962.50
14,000.00

POLRY < ia s s s innt e s sitnTnsshsopdassdsGikesy

It will be noted that the amount of bonds retired did not nearly
equal the amount of bonds issued. It may be re'marked here that
it is the practice in many counties to issue funding bonds to take
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up outstanding warrants and to extend the payment of such bonds
over a term of from ten to twenty years. In several counties the

bonded indebtedness has very nearly reached the statutory
limitation.

Reports indicate that 77 counties have funding bonds out-
standing for road and bridge expenditures, 44 counties being
bonded for road work and 75 for bridge work. Of the total bonded

indebtedness, 79.5 per cent is for bridge work and 20.5 per cent
for road work.’

The total indebtedness of the ninety-nine counties as reported

January 1, 1919, and as compared with previous years is as
follows:

TOTAL INDEBTEDNESS FOR ROAD AND BRIDGE WORK.

COUNTY BRIDGE FUND.

January 1, 1917 January 1, 1018 January 1, 1919

- - — | I-——
Outstanding Dbills -___.__--._-_.____-_-_-l,s 216,263.16 '§  152,426.34 (§ 167,910.06
Outstanding warrants . _..__.._._..___..| 2,560,460.00 | 2,414,748.15 2,081,701,72
Outstanding bonds ... . __________ 3,872,817.27 0,308,041.35 7.954,250.18
Total Bridge Indebtedness_ ... _______ IS 6,015.5%0.48 3 8,875,215.84 |8  10,198,801.90

COUNTY ROAD FUND.

Junuary 1, 1917 January 1, 1918{. January 1, 1919

Outstanding Didf e [$ 125,475.25 § 86,700.12 |$ 114,580.08
Outstanding warrants . ... 800, 506,17 | 1,174,430.27 £37,187.90
Outstanding bonds ... 454,457.03 1,054,645.79 2,064,020.05
Tots]l rond indebtedness. . ___ 1,380 438,45 2,315,755.18 3,006,689, 90

Total Indebtedness .. .. eeeeeoae--§ 8,034,088.88 § 11,101,001.02 |$ 13,199,581,80

~ EQUIPMENT AND TOOLS ON HAND.

Reports of county engineers show that the several counties
owned equipment and tools for road and bridge work valued on
January 1, 1919, at $597,293.96. A summary of the principal
items and equipraent reported is as follows:
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Items Number | Estimated
| Valus

Tractors

106§ 1560,330.41

TIUCKS comeemmmmmmrm s e e me e = 33 52,107.07
Conerote MUXerS e meeeeeceeeeeeeam 137 24.580.93
Pile drivers - oo—--- =i 10,070,585
Blade graders ... T lﬁ:l,&!‘_’.s:s_'
Wheeled scrapers 1,143 25,084.06
Slip serapers - = 1,128 d.-l.?-l.gl
Road drags ------- e - a.zpu 33,118.71
FresnOg ..e——eee - 137 1,832,090
Road Planers - 46 8,492.95
PIOWE ) i e - 43 5,417.81
Gas engines - - —— ] B?Egg:
small tools and miseellaneons .. 104,557

g e ST NI, Ll e R AT A

A detailed statement of the inventory of equipment in each
county is given in Summary Table No. 29, Parts 1 and 2.

This does not include equipment owned by townships which
consists principally of blade graders, tractors, drags, wheeled
scrapers, slip scrapers, plows and small tools.

The total expenditure for bridges and culverts in the State
during 1918 was $6,808,818.16, or $657,978.53 less than the total
expenditure for like purpose in 1917.

Below is a comparison of the classified expenditures for each
of the past five years including 1918, a comparison of permanent
and temporary construction and a statement of the amounts spent
for the various types of construction for the past four years. The
amounts given were expended on work classified as shown.

Permanent bridges and culverts include only structures com-
posed entirely of masonry or steel construction. 1f a ?art of the
work is of a temporary nature, the structure is classified under
the heading of temporary construction. Pipe culverts not pro-
vided with masonry bulk heads are classified as temporary con-
struction. '

The item of filling bridges and culverts is not includec! in the
totals for the year of 1914. The item of culvert material pur-
chased for townships appears only for the years of 1'917 and 1918
as the law providing that such material shall be flurmshed became
effective in 1917. Prior to that time the counties not on.ly fur-
nished the material for temporary culverts on the township road
system but installed same, so that for the years 1914, 1915 and
1916 this item is included under temporary bridges and culverts
constructed. .
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COMPARISON OF CLASSIFIED BRIDGE EXPENDITURES,

AMOUNTS.
Classifieation | ¥
1914 1915 lJ 1916 o | s | Total Five
| r Year Period
Permanent brid and verts | | S
Tormanent bridees and eulverts e e 5,000.00 | $4,070,000.00 $4,096,300.01 $4,455,751.93 |43,575,461.05 $15,504 541,30 o
e wdiatwes T == | H5.000.00 [ 1,001,000.00 | 1,222,008.37 | '00,400.24 | 598 436.68 | L0090 o
o b o Tt e | 1416000000 | 1,212/000.00 | 1,098,785, | 1,080,301.05 | 1,07 530-00 | 5 st
E lllzm%nr;tud .t:lmedl material _ S 00 |~ 347,000.00 | 818 140 & g;:;g gg.l?ljs 82 581 01 a3
o el A g : 1255, 984,96 | 1,882,381,
i e o BT mme maemm 3
e | 241036 | 156,004,483 | 1687152 | eeslohdl o
3 A -== [36,027,000,00 | $6,878,000.00 En.m,mm §7,466,706.69 i!u.ans.am.m §33,352, 860,87 t
e o
PERCENTAGES, E
Classification s
1014 l 1915 1918 1917 J 1018 } Total Five :
k! | ;Yur Period
Permanent bridges and culverts... ... i g
T e M e ————— toamh mas we 2
______ e — = 8.08 8.78 | 11,57
Culverts hased for townshi i | =
E Ipml::ﬂd:&d :lénnl YT —— AL LA T il -] ‘2;5 l Ig:: @
wiling e o L5 se | iw 2
Speci :m- . f 6 2.00 ’ 2.8 | 2.80 %
L O R L S $  100.00 F 100.00 #0000 |8 00.00 ft 100.00 ]a 100.00

COMPARISON OF EXPENDITURES FOR PERMANENT AND TEMPORARY BRIDGE CONSTRUCTION.

‘ 1914 1915 I 1916
| . | ; |
‘ No. ll-:xmdnum % | No. | Expenditures % | No. |r.mmuum %
: =
|_ : | s5.68 's 4,070 | 78.9 uuols 4,006,300.01 | 6.7 %
....................... 6,687 |4 2,685,000.00 85, 7.181 |$  4,079,000,00 g 16 ($ 4,006,300 .
ﬁ:&mm mwnlngmzfur::ri;: ................ -l B 45.000.00 | 14.35 | 3¢i233* 1.001.000.00° 21.1 | 33.600°| 1.22%,023.97%| 238 8
Totals v ceeerene| 11,580 (£ 3,100,000.00 | 100.00 | 41,364 $ 5,170,000.00 | 100.00 ‘ 44,616 § 5,48,352.35 | 100.90 e
(=)
*Includes temporary culverts for townships. =
e
1 o
- 7 1918 Five Year Period 5
: e
No. Expendlturu[ % No. ‘ Expenditures | % ‘ No. | Expenditures | % -
| ' | &
Permanen 7,160 (8 4,485,781.23 | 80.77 | 5,008 |$ 8,578,451.06 | 75.00 | 87,608 § 18,824,541.20 | 79.52 ==
Mporu; m '.23 ﬁi':rr:, ~| slene b e 0 3¢ | 10.88 4,539 508,426.88 | 13.06 | 85 f' 3.960.040.40 | 16.78 %
“Culvert materials furnished townshi 5 aesiafe o ARSI | e 40,1778 | 886 | ‘enTmm| 3m
Totals 16,738 |3 5.552,825.00 | 10000 | 10,287 |§ 4,567,040.66 | 100.00 |123,544 § 33,668,207.10 | 100.00

*Included under temporary bridges and culverts for 1914, 1915, and 1916,

i a1



COMPARISON OF CLASSIFIED BRIDGE CONSTRUCTION. E
1915 1916 017
|
No. 1 ) \ |
’ Type No. | Cost | No. | Cost | No. [ Cost —
. . o
1 | Co bo | g I 2
perete box t ' 50.00 | )
1 el eonmez"euvoe:l ; 4886 § 1,675,80.00 | 5,186 $ 1,883,000.05 4,59 3 10828814 &
2 (cmmmu oncrete eulvert. —....._.__ 7 T8 63, 155. 00 &80 106, 754,11 782 96,223.43
§ | ptiayts Auh. colvert 123 | 23,300.00 | 17 | 16,243,938 | al | 7,352.53 3
| Somets voe culverte_ e 120,88.00 | 2,768 8061424 1,816* 200,150,258
§ 1 Gomrugated. pipe eulverts. a8 B37,464.00 | 30,486 | 720,358 |  5.330 MOS89
[ ¥ 52 803.00 o 7,000.71 2 T g
§ | 5ot nize o verts.._. . 9.018.00 | 1,505 77,925.11 B4t 45,0011
l! | Masonry box eulverts. 23 zéﬁg ::: e 1 e N
1o ,g;:dc;::hﬂgt cggfdme&""""""""""""'“' 5 62,350.00 [ 1,085 | 2,250, 208 By @
1L | Concrete elab bridges. """ 138 | 173.084.00 198 | 5,555, 115 w.om
i2 | Sonerete areh bridges._.._.__ 77 = TRCRETE 15 19955400 2 3,907, ] W
1t | Goncrete abutments - 65 60,904 .10 9 588, 37 B4, 576,09
8 | Gonerete taru ghrders......... .U f 16 85,068,00 | 2 5,142, 22 50,99.38 5
B | Sees dx SR N 167,273,100 79| 71560, T 10638 9
B 4 el X GEEl 4 IEs o
15" | Thenni wpans 00 plling sbutments_.- T T 110 53,543, 00 129 BT 45 | o | s S
B L mamﬂsp&m on conerete m:hl!tmentn_ IS 04 444.479.00 411 563,942, 84 456 | sgﬁﬁga =
DOele: ahutwNaite.s 0 L oot "9, U6 l ‘RS0, E
31 | Fony, trusees on_piting—wood floor. ____ T T % fé'gwm'&“ " 80.530.73 : [ a8
2 | Pouy trusses with concrete abutments = 214 566, 449,00 185 545,556 01 zusf iy &
3 e steel trusses—concrete abutments R 23| ss':&w.w| 23 145,951 .00 g
U | Deek t?&femnmta ubutments____ 0 0.0 4 1,472 50 % lg'g:g'g o
B e | W MR B mew an omes 2
. JTRS, .. TH 27.746.
Totals ' 5 ' )
41,164 i‘ 4, 886,880.00 | 45,180 It» 5,248,332, 48 15,788 8§ 0,662,825,00

Total number does not Include pipe eulverts furnizhed to townships.
Note—Bee report, as shove, for 1918 and total of four nnrmﬁod‘:u next page.

COMPARISON OF CLASSIFIED BRIDGE CONSTRUCTION. s
1018 Totul for Four Years
No. Type No. Cost No. |  cost
—_— | —— — bt
| o
3l T e e e 3.312 3 1,741,751.62 17,664 13 7,283,537 .81 LJ
2 | Clrenlar -conerete Culverts. oo 617 84,008,785 2,087 366,006, 42 -]
4  Conerete arch culverts . - £ 7,201.00 100 5418242 =
4 | Conerete pipo culverts ... A e e, 1,211 | 108,572, 25 R, 326 Al M
6 | Corrugated pipe culverts .. ... e S o - 2,560 | 81,080.74 65,044 1,880,357.27

6 | Masonry culverts o : ] 1,820.49 [ 10,408, 10 e
7 | Boiler pipe culverts S e e e AT 303 | 23,002.13 4,912 244, 04365 55 3
8 | Qast iron pipe culverts 78 0,737.80 0 B 44800 ~
9 | Musonty DOX CUlVEIrTS oo eeme e =: 13 5,448,098 o 30,659, 89 o]
10 | Headwalls on culverts 108 | 27,938.17 2085 106, (08, 00 ]
1 nerete slab bridges . 164 260,548, 84 545 810,410,117 -,
Conercte arch bridges P 1 | 50,904, 20 ki 444,160, 64 ,_f
13 | Conerete abutments e — a3 | 61,151, 36 235 268, 619,71 s
1 | Conerete through gird N Dpats i B 15 33,240,583 76 165,087.7. X
15 | Conerete deck girder 55 o0, 727,36 253 760,613 .69 =
16 | Retaining walls 15 5,421.17 03 80.767.88 Z
17 abutments . 18 5, 204,01 3 17,080, 48 ]
18 | L-beam spans on piling abut t . 4 33,644,608 HS 201,521,600 (=
10 | I-bemn spans on eoncrete abutments. R L L 253 | 880,078.16 1.624 2,002,615.00 « #4
20 | Steel te abutments o 3 4.603,20 15 40,020, 19 2]
21 | Pony trusses on piling—wood floor. — | * 65,05, 0 10 229,045, M =
22 | Pony trusses with concrete abutments. . el i 145 442,002.04 735 )
23 | High steel trusses—concrete ADULIMONEE. — .o e e e e e e e e e e am o 18 64,475.00 "n 7]

4 Deck  trusses—conerete abutments. .. .. e ceeeeeee. — L] (e, O) 7

25 | Wood pile bridges < 807 855,142,600 | 3,815

E ] Conerete eantilever e = ——— 1 740.81 1

27 | Miscellaneous bridges and eulverts = a1 | 17,762.05 2,130

| Totals — e 100, 237 is 4,176,577.03 112,519 § 19, 864, 021,37

eI
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CULVERT MATERIAL PURCHASED FOR TOWNSHIPS

Operating under the law

which provides that counties may

furnish townships with the materials for te
1612 townships were furnished m

the counties of $410,171.73.
at a cost of $463,533.59.

A summary of the cost of mat
in 1917 and in 1918 is as follows

for temporary culverts, the
aterial in 1918 at a total cost to

In 1917 such material was furnished

erial of various classes furnished

Corrugated pipe I

Conerete pipe

____________ 320, .0
Hofley Blge = T ity " L
E:gbelrmn e =y "8RS 7438'3
e T e - ar -y
Miscellaneous material -~ | 44
Totals _ =
................................ s 464,553.50 '§ 410,171.73

Summary of Road Work and Expenditures for
Entire State.

January, 1, 1918, to January, 1, 1919

County Road Expenditures.

During the period covered by this report, the total expenditures
for road work on the county system was $3,856,051.88. This sum
includes all expenditures for construction, maintenance, repairs,
and miscellaneous work on the county system, all expenditures
for road equipment and unused material, new right of way, gravel
pits, railway crossing improvements, drainage assessments, and
all other expenditures by the county for road purposes. It does
not include the expenditures from the county motor vehicle road
fund for permanent culverts amounting to $574,807.15, nor the
expenditures from the county road cash fund of $391,552.52 of
which $385,11802 was spent for filling bridges and culverts.
These expenditures are listed under the bridge work.

Of the above county road expenditures of $3,856,051.88, $1,567,-
094.46 or 40.6% was spent for permanent work; $395,085.72 or
10.2% was spent for temporary work; $1,376,480.17 or 35.7% was
spent for repairs and maintenance; $298,840 or 7.8% was spent
for equipment and unused material, and $218,551.53 or 5.7% was
spent for miscellaneous work.

A statement of the total number of miles improved and compar-
ative charts showing the mileage surfaced and permanently
graded to date follows this summary. :

“Permanent Work” includes roads to the permanent grade lines
established by the.county engineer and to the standard sections,
constructing roads to temporary grade lines and standard sections,
that is, widening cuts and fills to standard widths and working
toward a permanent grade line; tile drainage; and surfacing roads
with gravel, macadam, sand-clay or some form of paving.

It will be noted that the percentage of county road expend-
itures which went for permanent work in 1918 decreased 8.4%
from that of 1917. Likewise the repairs and maintenance in-
creased 949,
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During 1918 repairs and maintenance cost $85.04 per mile,
against $67.64 per mile for this work in 1917.

“Temporary Work” includes “oiling roads,” and “tractor grad-
ing.”” No tractor grading is included in this classification unless
the cost was in excess of sixty dollars per mile. Such work cost-
ing less than $60.00 per mile is classified as repair work.

“Filling bridges and culverts” which was classified with the
road work in 1915, has been classified under bridge work in the
1916, 1917 and 1918 reports.

During 1918 there were 508.33 miles of road built to permanent
grades at a cost of $830,161.10, or an average of $1,633.11 per
mile. This includes 38.27 miles constructed as Federal Aid pro-
jects at a cost of $135,559.71. There were 29.51 miles built to
temporary grade at a cost of $52,248.66 or an average of $1,770.54
per mile. 2,185.19 miles of road were constructed to natural grade
at a cost of $335,739.35, or an average cost of $153,64 per mile.
35499 miles were surfaced at a cost of $617,2908.80. Of this
amount $250,444.87 or 41.3% was spent on 7.87 miles as follows:
$56,770.61 was spent on the remaining 2.6 miles of the 4,07 miles
of the Towa Federal Aid project No. 1 between Mason City and
Clear Lake; $44,877.21 was spent on the remaining 1.67 miles of
the Sageville road out of Dubuque ; $127,138.34 was spent on the
remaining 2.8 miles of the Merle Hay road extending from the
city limits of Des Moines toward Camp Dodge; $21,663.71 was
spent for surfacing with concrete 0.8 mile of the Lincoln Highway
between Cedar Rapids and Mt. Vernon. The remaining amount,
$366,853.93 or 58.7%, was spent for surfacing 335.52 miles with
gravel at an average cost of $1,093.38 per mile. Nearly all of this
surfacing was single course gravel conforming to the class B,
standard cross section, which requires 830 cubie yards per mile.

Of the total expenditure for repairs and maintenance amounting
to $1,376,480.17, $489,024.21, or 35.5% was spent for dragging
which includes the dragging done by patrolmen; $418972.25 or
304% was spent for repairs and maintenance by patrolmen;
$468,483.71 or 34.1% was spent for repairs not done by patrolmen.
15,765 miles, or 97.5% of the county road system were regularly
dragged an average number of 30 times at an average cost of $0.87
per one mile round trip. The average cost per mile for dragging
was $31.02. The county engineers’ reports show that 11,792
miles, or 729% of the county road system were under patrol
Seven counties, Calhoun, Clarke, Grundy, Jackson, Lyon, Madi-
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son, and Van Buren have not reported any patrol system and
several counties report that their patrol systems are not fully
organized. There were 683 patrol districts, or an average of 7.4
per county having an average length of 17 miles. The patrolmen
are paid an average salary of $143.43 per month. Their work
consists of dragging, repairs and general maintenance. Deducting
the cost of dragging which is included under dragging, the total
average cost of repairs and general maintenance by patrolmen
was $35.53 per mile.

The total expenditures for repairs and maintenance in 1918
averaged $85.05 per mile. In 1917 this expenditure averaged
$67.64 per mile. The total county road expenditure in 1917 aver-
aged $251.12 per mile. In 1918 the total expenditure averaged
$238.24 per mile.

Since April 1913, surveys have been made on 6,234.21 miles or
about 38.6% of the county road system. 881890 miles or 54.5%,
of the county road system has been built to natural grade.
1.904.46 miles or 11.89, have been built to permanent grade but
not surfaced and 1,116.43 miles or 6.9% have been surfaced.

Detailed comparisons of the road work and expenditures on the
various county road systems are shown in tables Nos. 9 to 14
inclusive. Table No. 22 shows the number and value of gravel
pits owned by the counties. :

Township Reoad Expenditures.

Reports from 1,412 of the 1,613 townships were received in time
to be included in this report. Two counties, Cherokee. and
Wright, had not submitted any report of town:s.hip expenditures
when this report was completed. Several counties were un.ablc to
secure reports from all townships in the county in time to mcluc'lc
same in their reports. In all 201 townships are not included in
this report.

The 1,412 townships reporting show a total‘ road expenditure of
$3,430,882.57 as compared with a total expenditure of $3.558.3‘?8.51
reported by 1,521 townships in 1917. The average expenditure
per township for those reporting in 1918 is $2,429.80 as corr_lpared
with an average of $2,339.50 per township for the townships re-
ported in 1917. The township expenditures for 1918 are dis-
tributed as follows:
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TOTALS.

Permanent work ........... N A e YR P — [ T L ©
Tamporary work ............. Sk e e Tl e s e e neney  BARTORER
Repairs ..... Pl Oy y= " 0 IR S e R 76 e T e . 1,024,603.19
MEBILORBTIOE " o oo naiininraisin i s we b R S o RSP Al S 729,644.96
Equipment and unused materfial.......7.......coriirrnnnens 332,232.63
Bpocial CREGB: . iviivinaronoe a8 S R 8 8 A R .. 3876,056.51

Total........ R bl lan Sy il 125 b0 e N B A e $3,430,882.57

PERCENTAGES.

Pormanent workl .....:....ohisis SRS e AT S AR WS T .. 10.1%
Temporary work ............. OIS RSP e L (o L
RODRICH i a0 § s tniaie s ririen N R I o ¥l 3 e SRR TR AR RO
IEUIELATIATEDE ;v eiw o mimolaseiraie o Mt o 18 e ot o e Lo e s T P cees 21.8%
Equipment and unused material........ A PR RS e Li 9.7%
BOGCIAY ORBOB s i a i s ar e s P e N WL A e A 10.9%

Total......... i D e TN el R 8, T

The above percentages show that 80% of the township money
went for repairs, maintenance, temporary and miscellaneous
work. This is as it should be. It is surprising to note that any
of the township money went for permanent work.. There are
approximately 87,897 miles of township road, and the estimated
number of miles in the 1412 townships reporting in 1918 is
76,954 so that the average expenditure per mile is $44.58.

The township expenditures reported are shown in detail in
summary tables Nos. 15, 16, 17, 18, and 19,

COMPARISON OF CLASSIFIED ROAD EXPENDITURES.

1914 1615 1916 17 1918
Permanent work ____.. § B05,000.00 |$1,150,764.00 |#1,300,884.00 '$2,028,625.08 |§ 1,507,004.46
Repairs and m:.lnu'm 069,000.00 | 1,143,382.00 982.11?..!.0] 1,088, 050,58 1,376,480.17
Temporary work—

(a) Tractor grading. 101,000.00 859,205.00 618,600.00 426,552.17 373,600.80
mllml‘onlbli_fd m-d,:ld i < 28,008.00 51,068. 90 21,385.02
Memi ll’-: = 249,061, 00 -

unused «

gxml? ‘:1..-...._ ..... 182,000.00 227,920,00 242,962, 00 264,192,098 208, 840.00

Miscellaneous oo 1,202,000, 00 257,078.00 249 ,435.00 281,855.79 218,661.563

s Y B gl o e L $8,403,000.00 |$3,896,365.00 '£3,276,026.00 $4,140,340.56 |§ 3,866,051.88
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PERCENTAGES.
| 1914 ‘ 15 ‘ 1910 ‘ 17 | 1m8
| | |I '
8 wark L ] 25.3% | 841 ‘ 0.0% | 9.0% | ©0.e%
et and ma iR 2 | 8RR BR| 2% 5%
Temporary Wwork— .
actor Erading . .- ceaaas 2.9% 10.6% 15.7% 10.53% 9.7%
E;; 10?1[?1?’ m.d.d""].'“;i;-- ------ m— ‘ 0.8% 1.9% 0.5%
uive B e DR | wesscs | sewese ———
EIJ-I: - .%eda :nnuut'i' material | Bb.8% 6. | 7.4% 6.4% ‘ 7.8%
SRR oo comsommmmminee et RS | 31.0% | 7.0% | T.0% | 6.8% | 8%

A COMPARISON OF ROAD CONSTRUCTION DURING 1914, 1915, 1916,
1917,. AND 1918.

NUMBER OF MILES CONSTRUCTED.

| | ‘ | Total

Classifiention 1014 ‘ 1015 l 1916 1 1017 ] w8 Piveyeas
1
| | |

ade. - | 418.0 ‘ 4627 | 625.2 AL 471.00 | 2,885.40

Bl 0 Yoo W M e | ek R 0 S
Tractor, gradiog ... LR0E | 2950 | o | Mistie | "o | s
7,102,710

Total mileage constructed -.| 2,110.6 | 3,850.4 !‘.m.ss'lsm'n ! 2,060.07 ln 102

PEROCENTAGE OF COUNTY ROAD SYSTEM CONSTRUCTED.

[ lril‘ﬁtal
18 ve-year

Classifieation ‘ 1014 \ ws | ms | 07 \ me (Bivere

'| | ;

E 1.

Bullt to permenent grade .- 2.5 2.0 | 3: gi ?I? oy
Bullt to r.emEJoranr grade .. gg &.} | a2 e 33 "1
i Lo B QA [ (| i 2.0 2.1 7.9
| 18,2 | 106.8°

ronstrueted_.] 12.0 2.7 | 2.0 2.5 | |
Total pereentage | | -

&g of con-
Note—The tabies show (he setual number of Tules improved under each GOty 10, J1C,

ear and during the five year perf -
e ot S 1 e Gt e PR b
n tha -
ﬂrﬁ:itf?:t‘é‘fadrg l'f':'u.l surfaced that earlier fn the period had been graded with the
tor or built to temporary grades.



CHART SHOWING COMPARATIVE MILEAGE OF ROADS IMPROVED DURING PAST FIVE YEARS

(Scale—1 inch=400 miles)
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CHART SHOWING COMPARATIVE MILEAGE OF ROADS SURFACED OF ALL TYPES

January 1, 1919.
(Continued)
(Scale—1 inch—8 miles)
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.'(‘HART SHOWING COMPARATIVE MILEAGE OF ROADS BUILT TO PERMANENT GRADE, BUT NOT SURFACED
(Seale—1 inch—16 miles)
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Summary of Road and Bridge Expenditures by
Counties.

January 1, 1918, to January 1, 1919.

ADAIR COUNTY.

/0 20 /30 /O

Roads.

The total county road expenditure was $22,6900.86, of which $1,067.68,
or 4.72%, was spent for permanent work; $2,988.89, or 13.229,, was spent
for temporary work; $2,451.87, or 10,869, was spent for repairs; $9,606.04,

Of the 172 miles in the county road system, 81 were patrolled, there
being 5 districts with an average length of 16 miles.

The total township road expenditure as shown by reports from all of
the 18 townships was $37,267.41,

[ao0

UL

Bridges.

The total expenditure for bridge and culvert work during 1918 was
$50,356.53, of which $33,735.37, or 56.89,, was spent for permanent bridges
and culverts: $9,106.38, or 156.3%, was gpent for temporary bridges and
culverts: $8,068.94, or 13.6%, was spent for repairs; $920.84, or 1.6%, was
gpent for culvert material for townships; $349.37, or 0.6%, was spent for
equipment and unused material; $7,075.63, or 11.99, was spent for filling
bridges and culverts; $90.00, or 0.29,, was spent for special cases.

Of the total amount, $42,841.75 was spent for new bridges and cul-
verts: $33,735.37, or 78.8%, was spent for permanent work:; and $9,106.38,
or 21.29%, was spent for temporary work.

The amounts last above referred to were spen
struction:

Fourteen concrete bo

January 1, 1919
(Scale—1 inch—16 miles)

P g s L - R - 2 R

t on the following con-

x culverts, costing $15,748.58; g5 concrete pipe
(with headwalls), costing $16,480.93; 1 masonry arch culvert, costing
$50.29; 22 headwalls on culverts previously constructed, costing $1,328.63;
retaining walls, costing §118.04; 192 concrete pipe (without headwalls),
costing $8,477.14; 1 wood pile bridge, costing $629.24.

or 42.109%, was spent for maintenance; $5,672.80, or 95,109, was spent
for equipment and unused material; $903.58, or 4.00%, was spent for
special cases; 0.4 miles were built to permanent grade at a cost of
$997.50 no roads were built to temporary grade; 41.75 miles were built
to matural grade at a cost of $2,088.89; no roads were surfaced.

The county road system was dragged an average of 34 times, the aver-
age cost of dragging being $0.80 per mile one round trip. The average
cost of repairs and maintenance was $69.52 per mile of county road. The
total average expenditure per mile of county road was $131.20.
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ADAMS COUNTY.
Roads.

The total county road expenditure was §11,997.95, of which $55.35
or 0.49%, was spent for permanent work; $196.50, or 1.6%, was spent .fot.-
temporary work: $4,477.68, or 37.39%. was spent for repairs; $4.818.4¢
or 40.3%, was spent for maintenance; $1,923.82, or 16.0%, was spe'mt tcu:
equipment and unused material, and $526.20, or 4.49, was spent for spa-.
cial cases.

No roads were built to permanent or tem
Three miles were built to natural grade at a cost of $196.50.

The county road system was dragged an average of 42 times, the aver-
age cost of dragging being $0.80 per mile one round trip. The average
cost of repairs and maintenance was $73.34 per mile of county road. The
total average expenditure per mile of county road was $£95.20.

porary grade or surfaced,

Of the 126 miles in the county road system, 50 were patrolled, there
being 1 district with an average length of 50 miles.

The total township road expenditure as shown by reports from ali of
the 12 townships was $22,051.42.

Bridges.

The total expenditure for bridge and culvert work during 1918 was
$37,673.18, of which $9,227.45, or 24.6%, was spent for permanent bridges
and culverts; $4,526.64, or 12.1%, was spent for temporary bridges and
cul_verls; $7.786.10, or 20.6%, was spent for repairs; $2,953.67, or 7.8%,
was spent for culvert material for townships; $5,416.58, or 14.4%, was
spent for equipment and unused material; $7,525.32, or 19.9%, was spent

for filling bridges and culverts, and $237.42, or 0.69% was spent for spe-
cial cases.

Of the total amount, $13,754.09 was spent for new bridges and culverts;
§9,227.45, or 67.2%, was spent for permanent work; $4,526.64, or 32.8%,
was spent for temporary work.

The amounts last above referred to were spent on the following con-
struction: Forty concrete pipe culverts with headwalls, costing $9,190.93:
1 headwall on culvert, costing $36.52; 14 concrete pipe culverts without
headwalls, costing $466.57, and 14 wood pile bridges, costing $4,060.07.

ALLAMAKEE COUNTY.
Roads.

The total county road expenditure was $43,674.46, of which $2,617.14,
or 6.09%, was spent for permanent work; $17,931.90, or 41.09%, was spent
for temporary work; $11,493.72, or 26.3%, was spent for repairs; $5,700.30,
or 13,09, was spent for maintenance; $5,064.15, or 11,69, was spent for
equipment and unused material; $867.25, or 2.19%, was spent for special
cases. 1.3 miles were built to permanent grade at a cost of $2,617.14.
No roads were built to temporary grade. 35.5 miles were built to natural
grade at a cost of $17,931.90. No roads were surfaced.
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The county road system was dragged an average of 26 times, the aver-
age cost of dragging being $1.00 per mile one round trip. The average
cost of repairs and maintenance was $132.01 per mile of county road.
The total average expenditure per mile of county road was $335.00.
Of the 130 miles in the county road system, 33 were patrolled, there
peing 2 districts with an average length of 11 miles,

The total township road expenditure, as shown by reports from all of
the 18 townships, was $29,817.25.

Bridges.

The total expenditure for bridge and culvert work during 1918 was
$43,218.53, of which $12,530.41, or 20.0%, was spent for permanent bridges
and culverts; $9,465.70, or 21.9%, was spent for temporary bridges and
culverts; $11,776.29, or 27.29%, was spent for repairs; $2,500.11, or 5.8%,
was spent for culvert material for townships; $4,180.47, or 9.7%, was
spent for equipment and unused material; $495,75, or 1.1%, was spent
for filling bridges and culverts; $2,269.80, or 5.3%, was spent for special
cases,

Of the total amount, $21,996.11 was spent for new bridges and culverts;
$12,530.41, or 567%, was spent for permanent work; $9,465.70, or 43%, was
spent for temporary work. The amounts last above referred to were
spent on the following construction: 10 concrete box culverts, costing
$4,828.93; 2 masonry arch culverts, costing $1402.35; 4 masonry box
‘culverts, costing $1,117.65; 3 concrete slab bridges, costing $3,521.03; 2
concrete arch bridges, costing $810.45; 1 I-beam span on concrete abut-
ments, costing $850.00; 24 concrete pipe (without headwalls), costing
$1,475.60; corrugated pipe (without headwalls), costing $20.25; 1 I-beam
span on piling abutments, costing $311.61; 1 pony truss on piling, costing
$970.35; 8 wood pile bridges, costing $6,480.39; miscellaneous bridges and
culverts, costing $198.50,

APPANOOSE COUNTY.
Roads.

The total county road expenditure was $28,561.20 of which $12,045.62
or 42.29, was spent for repairs; $8,086.06 or 28.0% was spent for main-
tenance: $6,200.05 or 21.99% was spent for equipment and unused ma-
terial, and $2,270.47 or 7.9% was spent for speclal cases.

The county road system was dragged an average of 37 times, the aver
age cost of dragging being $0.75 per mile one round trip.. The average
cost of repairs and maintenance was $120.60 per mile of county road.
The total average expenditure per mile of county road was $171.90.

L
Of the 166 miles in the county road system, 69 were patrolled, there
being 2 districts with an average length of 34.5 miles.

The total township road expenditure -as shown by reports from all of
the 17 townships was $28,692.45.
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Bridges.

The total expenditures for bridge and culvert work during 1918 wasg
$50,398.79 of which $13,771.80 or 27.2% was spent for permanent bridges
and culverts; $3,770.81 or 7.5% was spent for temporary bridges ang
culverts; $10,5692.59 or 21.19% was spent for repairs; $8,454.06 or 16.89;,
was spent for culvert material for townships; $3,884.40 or 7.7% was
spent for equipment and unused material; $9,5569.25 or 19.09 was spent

for filling bridges and culverts, and $365.88 or 0.7% was spent for speeia]
cases.

Of the total amount $17,542.61 spent for new bridges and culverts,
$13,771.80 or 78.5% was spent for permanent work and $3,770.81 or’ 21.56%
was spent for temporary work.

The amounts last above referred to were spent on the following con-
struction: 2 concrete box culverts, costing $1,770.00; 1 concrete deck
girder costing $9,955.00; 2 I-beam spans on concrete abutments, costing
$2,046.80; 2 corrugated pipe without headwalls costing $69.60; 71 bholler

pipe culverts without headwalls, costing $3,653.21 and 1 cast iron pipe
without headwalls, costing $48.00.

AUDUBON COUNTY.
Roads.

The total county road expenditure was $13,263.74 of which $11.25 or

0.19%; was spent for permanent work; $5,511.95 or 41.59% was spent for

repairs; $6,507.03 or 49.1% was spent for maintenance; $879.51 or 6.6%
was spent for equipment and unused material, and $354.00 or 2.7% was
spent for special cases.

The county road system was dragged an average of 27 times, the aver-
age cost of dragging being $0.75 per mile one round trip. The average
cost of repairs and maintenance was $85.85 per mile of county road.
The total average expenditure per mile of county road was $94.75.

Of the 140 miles in the county road system, 140 were patrolled, there
being 3 districts with an average length of 463 miles,

The total township road expenditure as shown by reports from 8 of
the 12 townships was $21,165.90.

Bridges.

The total expenditures for bridge and culvert work during 1918 was
$60,231.63 of which $27,792.16 or 47.0% was spent for permanent bridges
and culverts: $14,664.81 or 24.59% was spent for temporary bridges and
culverts; $6,098.09 or 10.4% was spent for repairs; $4,086.76 or 6.99 was
spent for culvert material for townships; $2,924.21 or 4.9% was spent
for equipment and unused material; $2,976.02 or 5.1% was spent for fill-
ing bridges and culverts, and $689.68 or 1.2% was spent for special cases.

Of the total amount $42,456.97 spent for new bridges and culverts,
$27,792.16 or 65.59% was spent for permanent work and $14,664.81 or 34.5%
was spent for temporary work.
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The amounts last above referred to were spent on the following con-
struction: 19 concrete box culverts costing $23.058.64; 4 concrete pipe
with headwalls, costing $1,027.07; 1 concrete slab bridge costing $3,682.55
1 I-beam span on concrete abutments costing $22.90; 16 concrete pipe
without headwalls costing $750.72; 5 corrugated pipe without headwalls
costing $154.68 and 37 wood pile bridges costing $12,759.41.

BENTON COUNTY.
Roads.

The total county road expenditure was $41,726.63 of which $2,223.65
or 5.3% was spent for permanent work; $8901.08 or 21.39 was spent
for temporary work; $14,035.77 or 33.7% was spent for repairs; $5,062.35
or 14.3% was spent for maintenance; $10,378.80 or 24.99% was spent for
equipment and unused material and $215.00 or 0.59% was spent for spe-
cial cases.

0.36 of a mile was built to permanent grade at a cost of $1,714.56,
and 92,6 miles were built to natural grade at a cost of $8,901.06. There
were no roads surfaced or built to temporary grade,

The county road system was dragged an average of 26.3 times, the
average cost of dragging being $0.756 per mile one round trip. The aver-
age cost of repairs and maintenance was $93.23 per mile of county road.
The total average expenditure per mile of county road was $195.00,

Of the 214 miles in the county road system, 214 were patrolled, there
being 1 district with an average length of 214 miles,

The total.township road expenditure as shown by reports from all of
the 20 townships was $60,344.77.

Bridges.

The total expenditures for bridge and culvert work during 1918 were
$106,331.64 of which $75,431.68 or 70.9% was spent for permanent bridges
and culverts: $2,263.04 or 2.1% was spent for temporary bridges and cul-
verts; $12,522.47 or 11.8% was spent for repairs; $4,361.73 or 4.1% was
apent for culvert material for townships; $2,980.14 or 2.8% was spent
for equipment and unused material; $7,258.14 or 6.9% was spent for fill-
ing bridges and culverts and $1,514.44 or 1.4% was spent for special cases,

Of the total amount $77,694.72 spent for new bridges and culverts,
$75,431.68 or 97.1% was spent for permanent work and $2,263.04 or 2.9%
was spent for temporary work.

The amounts last above referred to were spent on the following con-
struction: 95 concrete box culverts costing $48,237.51; & concrete slab
bridges costing $10,246.59: 6 concrete thru girder bridges costing
§12,925.34; 2 pony trusses on concrete abutments, costing $3,272.43; 1
concrete cantilever girder costing $749.81; and 95 corrugated pipe cul-'
verts without headwalls, costing $2,263.04.

BLACK HAWK COUNTY.
Roads.

The total county road expenditure was $28,127.99, of which $1,037.33
or 37% was spent for permanent work; $8,528.28 or 30.4% was spent
1n
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for temporary work; $2,686.70 or 9.5% was spent for repairs; $12,646.09
or 44.9% was spent for maintenance; $1,516.74 or 5.4% was spent for
equipment and unused material; and $1,712.85 or 6.1% was spent for 8pe-
cial cases.

There were no roads built to permanent or temporary grade, and none
were surfaced. 40.8 miles were built to natural grade at a cost ot
$8,528.28,

The county road system was dragged an average of 40 times, the
average cost of dragging being $0.90 per mile one round trip. The aver.
age cost of repairs and maintenance was $82.24 per mile of county road.
The total average expenditure per mile of county road was $151.00.

Of the 186 miles in the county road system, 186 were patrolled, there
being 14 districts with an average length of 13.3 miles.

The total township road expenditure as shown by reports from 18 of
the 18 townships was $35,246.56.

Bridges.

The total expenditures for bridge and culvert work during 1918 was
$54,074.56, of which $13,400.756 or 24.89; was spent for permanent bridges
and culverts; $2,454.19 or 4.69% was spent for temporary bridges and cul
verts; $13,980.48 or 25.8% was spent for repairs; $3,368.03 or 6.29% was
spent for culvert material for townships; $9,149.06 or 179% was spent
for equipment and unused material; $8,219.90 or 15.2% was spent for
filling bridges and culverts, and $3,502.15 or 6.5% was spent for special
cases.,

Of the total amount $15,854.94 spent for new bridges and eculverts,
$13,400.75 or 84.5% was spent for permanent work; $2,454.19 or 155%
was spent for temporary work.

The amounts last above referred to were spent en the following con-
struction: 57 concrete box culverts costing $12,532.43; 1 corrugated
pipe culvert with headwalls costing $139.88; 1 retaining wall costing
$728.44; 117 corrugated pipe culverts without headwalls costing $2,302.81;
and 18 miscellaneous bridges and culverts costing $151.38.

BOONE COUNTY.
Roads.

The total county road expenditure was $25,220.18 of which $7,446.46
or 29.5% was spent for permanent work; $5,063.85 or 20.1% was spent
for temporary work; $379.41 or 1.5% was spent for repairs; $9,213.73 or
26.6% was spent for maintenance; $990.93 or 3.9% was spent for equip-
ment and unused material, and $2,125.80 or 8.4% was spent for special
cases. i

0.25 miles were built to permanent grade at a cost of $1,854.58. 55.5
miles were built to natural grade at a cost of $5,063.85. 2.65 miles were
surfaced with gravel at a cost of $3,980.14. There were no roads built
to temporary grade.

The county road system was dragged an average of 30 times, the aver-
age cost of dragging being $0.90 per mile one round trip. The average
cost of repa'rs and maintenance was $61.10 per mile of county road. The
total average expenditure per mile 0f county road was $160.30.
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of the 157 miles in the county road system, 157 were patrolled, there
being 4 districts with an average length of 39.25 miles,
The total township road expenditure as shown by reports from 14 of
the 17 townships was $§49,145.67.

Bridges.

The total expenditures for bridge and culvert work during 1918 wis
$82,729.43 of which $63,952.64 or 77.3% was spent for permanent bridges
and culverts; $3,156.61 or 3.8% was spent for temporary bridges and
culverts; ¥3,407.72 or 4.1% was spent for repairs; $3,478.49 or 4.29 was
gpent for culvert material for townships; $4545.48 or 5.5% was spent
for equipment and unused material; $3,655.69 or 4.49 was spent for fill-
ing bridges and culverts; $532.90 or 0.7% was spent for special cases.

Of the total amount $67,109.15 spent for new bridges and culverts,
$62,852.64 or 95.3% was spent for permanent work and $3,156.51 or 4.7%
was spent for temporary work. ) ’

The amounts last above referred to were spent on the following con-
straciion: 32 ccnerete box culverts costing $39,438.93; 1 cirealar con-
crete culvert costing $133.72; 1 concrete slab bridge costing $1,853.62;
3 concrete arch bridges cesting $8,308.20; 3 concrete deck girders cost-
ing $8,276.75; 3 I-beam spans on concrete abutments costing $5,941.42
and corrugated pipe without headwalls, costing $2,196.72

BREMER COUNTY.
Roads.

The total county reoad expenditure was $20,734.55 of which $4,213.02
or 20.3% was spent for permanent work; $4,048.63 or 19.59% was spent
for temporary work;: $2,099.18 or 10.2% was spent for repairs; $5,419.66
or 26.39% was spent for maintenance; $2,504.42 or 12.39 was spent for
equipment and unused material, and $2,369.64 or 11.4% was spent for
special cases.

1.25 miles were built to permanent grade at a cost of $2,508.47 and
19.25 miles were built to natural grade at a cost of $1,048.63. There were
no roads built to temporary grade, and none were surfaced.

The county road system was dragged an average of 22 times, the aver-
age cost of dragging being $0.90 per mile one round trip. The average
cost of repairs and maintenance was $60.15 per mile of county road. The
total average expenditure per mile of county road was $165.50.

Of the 125 miles in the county road system, 51 were patrolled, there
being 3 districts with an average length of 17 miles.

The total township road expenditure as shown by reports from 9 of
the 14 townships was $24,740.98.

Bridges.

The total expenditures for bridge and culvert work during 1918 were
$41,018.54 of which $23,646.59 or 57.7% was spent for permanent bridges
and culverts; $497.90 or 1.2% was spent for temporary bridges and cul-
verts; $5,025.98 or 12.29, was spent for repairs; $1,000.00 or 2.5% was
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spent for culvert material for townships; $7,677.18 or 18.7% was spent
for equipment and unused material and $3,170.89 or 7.79% was spent for
filling bridges and culverts.

Of the total amount $24,144.49 spent for new bridges and culverts
$23,646.59 or 97.9% was spent for permanent work and $497.90 or 2.1%:
was spent for temporary work.

* The amounts last above referred to were spent on the following con.
struction: 23 concrete box culverts costing $9,072.79; 2 concrete deck
girders costing $8,8G2.80: 2 pony trusses with conerete abutments, cost.

ing $5,711.00 and 17 corrugated pipe culverts without headwalis, costing
$497.90,

BUCHANAN COUNTY.
Roads.

The total cm}nty road expenditure was $38,391.48, of which $18,788.63
or 48.9% was spent for permanent work; $4,5663.49 or 11.99% was spent
for temporary work; $225.49 or 0.6% was spent for repairs; $7,197.59
or 18.7% was spent for maintenance; $5,337.72 or 13.9% was spent for
equipment and unused material, and $2,28856 or 6.0% was spent for
special cases.

There were no roads built to permanent grade. 0.1 mile was built
to temporary grade at a cost of $161.55. 24 miles were built to matural
grade at a cost of $4,553.49. 15 miles were surfaced with gravel at a
cost of $15,167.77.

The county road system was dragged an average of 49 times, the aver-
age cost of dragging being $0.70 per mile one round trip. The average
cost of repairs and maintenance was $42,32 per mile of county road, The
total average expenditure per mile of county road was $219.80,

Of the 175 miles in the county road system, all were patrolled, there
being 13 districts with an average length of 13.4 miles.

The total township road expenditure as shown by reports from 14 of
the 16 townships was $32,407.59.

prldgel.

The total expenditures for bridge and culvert work during 1918 were
$37,468.87, of which $23,505.00 or 62.8% was spent for permanent bridges
and culverts; $1,406.81 or 3.8% was spent for temporary bridges and cul-
verts; $6,004.89 or 16% was spent for repairs; $6,215.77 or 16.59% was

spent for culvert material for townships; $32.33 or 0.1% was spent for °

equipment and unused material; $304.07 or .8% was spent for special
cases.

Of the total amount $24,911.81 spent for new bridges and culverts, $23.-
505.00 or 94.4% was spent for permanent work; and $1,406.81 or 5.6%
was spent for temporary work.

The amounts last above referred to were spent on the following con-
struction: 48 concrete box culverts costing $17,695.75; 1 concrete abut-
ment costing $1,5611.65; 2 concrete deck girders costing $4,297.60; and 60
corrugated pipe culverts without headwalls costing $1,406.81.
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BUENA VISTA COUNTY.
Roads.

The total county road expenditure was $60,794.88, of which $28,794.73
or 47.4% was spent for permanent work; $251.25 or 0.4% was spent for
temporary work; $5,319.34 or 8.8% was spent for repairs; $12,427.71 or
2(.49 was spent for maintenance; $5,652.73 or 9.3% was spent for equip-
ment and unused material, and $8,349.12 or 13.7% was spent for special
cases.

There were no roads built to permanent, temporary or natural grade.
25 miles were surfaced with gravel at a cost of $28,521.15,

The county road system was dragged an average of 39 times, the aver-
age cost of dragging being $0.90 per mile one round trip. The average
cost of repairs and maintenance was $104.15 per mile of county road.
The total average expenditure per mile of county road was $357.00.

Of the 170 miles in the county road system, all were patrolled, there
being 5 districts with an average length of 34 miles.

The total township road expenditure as shown by reports from 16 of
the 18 townships was $46,240.38.

Bridges.

The total expenditures for bridge and culvert work during 1918 were
$28,519.95, of which $25,630.17 or 80.9% was spent for permanent bridges
and culverts: $83.02 or .2% was spent for temporary bridges and cul-
verts; $776.64 or 2.79% was spent for repairs; §105.60 or .4% was spent
for equipment and unused material; $1,142.30 or 4% was spent for filling
bridges and culverts, and $782.22 or 2.8% was spent for special cases.

Of the total amount $25,713.19 spent for new bridges and culverts
$25,630.17 or 99.7% was spent for permanent work, and $83.02 or 3%
was spent for temporary work.

The amounts last above referred to were spent on the following con-
struction: 55 concrete box culverts costing $16,129.77; 9 headwalls on
culverts costing $1,755.47; 1 retaining wall costing $191.43; 19 I-beam
spans on concrete abutments costing $7,553.50; 2 corrugated pipe cul-
verts without headwalls costing $3.90, and 2 miscellaneous bridges and
culverts costing §79.12.

BUTLER COUNTY.
Roads.

The total county road expenditure was $19,301.04 of which $248.86 or
1.2% was spent for permanent work; $614.57 or 3.2% was spent for tem-
porary work; $2,646.39 or 18.7% was spent for repairs; $12,773.48 or
66.29 was spent for maintenance and $3,017.74 or 15.6% was spent for
equipment and unused material. .

3 miles were built to natural grade at a cost of $614.57. There were
no roads built to permanent or temporary grade and none were surfacen

The county road system was dragged an average of 27 times, the aver-
age cost of dragging being $0.75 per mile one round trip. The average
cost of repalrs and maintenance was $83.04 per mile of county road. The
total average expenditure per mile of county road was §104.40.
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Of the 185 miles in the county road system, 185 were patrolled, there
being 13 districts with an average length of 14.2 miles.

The total township road expenditure as shown by reports from 14 pof
the 16 townships was $38,205.90,

Bridges.

The total expenditures for bridge and culvert work during 1918 were
$57,906.11 of which $£15,667.27 or 27.17% was spent for permanent bridges
and culverts; $6,384.00 or 119 was spent for temporary bridges and cul-
verts; §$23,745.31 or 40.8%, was spent for repairs; $8,020.10 or 14.09% was
spent for equipment and unused material; $4,069.43 or 7% was spent for
filling bridges and culverts and $20.00 or .03% was spent for special cases,

Of the total amount §$22,051.27 spent for new bridges and culverts,
$15,067.27 or 71% was spent for permanent work and $6,384.00 or 20%
was spent for temporary work.

The amounts last above referred to were spent on the following con-
struction: 4 concrete box culverts costing $872.54; 1 concrete slab bridge
costing $496.81; 2 concrete through girders costing $5,664.80; 1 steel
girder on concrete abutments costing $1,624.24; 3 pony trusses on coun.
crete abutments costing $6,008.88 and 8 wood pile bridges costing §6,
384.00,

CALHOUN COUNTY.
Roads.

The total county road expenditure was $43,138.37, of which $26,953.09
or 6.3% was spent for permanent work:; $1.807.20 or 4.29; was spent
for temporary work; $2,073.12 or 4.89% was spent for repairs; $4,048.19 or
9.49 was spent for maintenance; $4,911.54 or 11.4% was spent for equip-
ment and unused material, and $3,345.23 or 7.99% was spent for special
cases,

There were no roads built to a temporary grade. 8.5 miles were built
to permanent grade at a cost of $13,859.12. 16 miles were built to natural
grade at a cost of $1,807.20. 6.25 miles were surfaced with gravel at a
cost of $12,318.00.

The average cost of repairs and maintenance was $35.26 per mile of
county road. The total average expenditure per mile of county road was
$249.00.

Of the 173 miles in the county road system, no mileage was reported as
being patrolled. :

The total township road expenditure as shown by reports from all
of the 16 townships was $43,830.22.

Bridges.

The total expenditures for bridge and culvert work during 1918 were
$47,902.49, of which $22,294.85 or 46.89% was spent for permanent bridges
and culverts; $1,727.36 or 3.69% was spent for temporary bridges and
culverts; $4,768.53 or 9.9% was spent for repairs; $3,783.68 or 7.9% was
spent for culvert material for townships; $12,788.26 or 26.6% was spent
for equipment and unused material; $843.35 or 1.7% was spent for filling
bridges and culverts, and $1,696.46 or 3.5% was spent for special cases.
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of the total amount $24,022.21 spent for new bridges and culverts,
$22,294.85 or 92.9% was spent for permanent work, and $1,727.36 or
7.19, was spent for temporary work.

The amounts last above referred to were spent on the following con-
struction: 10 concrete box culverts costing $7,769.29; 17 circular con-
crete culverts costing $2,447.85; 1 concrete abutment costing $2,399.00;
1 concrete deck girder costing $2,878.80; 2 I-beam spans on concrete
abutments costing $3,915.61; 1 high steel truss on concrete abutments
costing $2,884.30; 5 concrete pipe culverts without headwalls costing
$151.36; 34 corrugated pipe culverts without headwalls, $593.56; 1 I-beam
span on piling costing $201.24, and 13 miscellaneous bridges and culverts
costing 3$781.20. :

CARROLL COUNTY.
Roads.

The total county road expenditure was $51,241.13 of which $24,071.64
or 47.0% was spent for permanent work; $13,061.80 or 25.5% was spent
for temporary work; $7,446.33 or 14.5% was spent for repairs; $5229.47
or 10.2% was spent for maintenance; $1,092.19 or 2.1% was spent for
equipment and unused material and $339.70 or 0.7% was spent for special
cases. )

¢ miles were built to permanent grade at a cost of $22681.35; 41.5
miles were built to natural grade at a cost of §13,035.60; 0.5 of a mile was
surfaced with gravel ut a cost of $187.40. There were no roads built to
temporary grade.

The county road system was dragged at an average cost of $1.70 per
mile one round trip. The average cost of repairs and maintenance was
$72.43 per mile of county road. The total average expenditure per mile
of county road was $292.20.

Of the 175 miles in the county road system, 22 were patrolled, there
being 1 district with an average length of 22 miles.

The total township road expenditure as shown by reports from 15 of
the 16 townships was $34,393.40.

Bridges.

The total expenditures for bridge and culvert work during 1918 were
$69,203.79 of which $28,903.35 or 41.9% was spent for permanent bridges
and culverts; $4,095.53 or 5.9% was spent for temporary bridges and cul-
verts: $9.846.63 or 14.29% was spent for repairs; $5,731.38 or 8.2% was
spent for culvert material for townships; $5,269.00 or 7.6% was spent
for equipment and unused material; $867.93 or 1.39 was spent for filling
bridges and culverts and $14,489.97 or 20.9% was spent for special
cases,

Of the total amount $32,998.88 spent for new bridges and culverts,
$28.903.95 or 87.7% was spent for permanent work and $4,095.53 or 12.3%
was spent for temporary work.

’I‘h: amounts laI:st above referred to were spent on the following con-
struction: 40 concrete box culverts costing $17,629.30; 4 circular con-
crete culverts costing $736.72; 1 concrete pipe culvert with haadwal}?
costing $95.45; 1 corrugated pipe culvert with headwalls costing $115.95;
1 cast iron pipe with headwalls costing $13.04; 4 concrete deck girders
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costing $9,766.89; 2 retaining walls costing $%$446.00; 1 I-beam span on
concrete abutments costing $200.00; conciete pipe culvert without head-
walls costing $30.00: corrugated pipe culvert without headwalls costing

$1,495.25; wood pile bridges costing $2,315.27, and miscellaneous bridges
and culverts costing $255.01.

CASS COUNTY.
Roads. ,

The total county road expenditure was $19,196.46, of which $219.42 or
1.1% was €pent for permanent work; $60.00 or 0.3% was spent for tem-
porary work; $5,977.56 or 31.29% was spent for repairs; $6,448.99 or 33.6%
was spent for maintenance; $925.56 or 4.89 was spent for equipment and
unused material, $5,564.93 or 299 was spent for special cases.

The final cost of $219.42 was paid on permanent grade built in 1917
There were no roads built to temporary or natural grade and none were
surfaced.

The county road system was dragged at an average cost of §0.80 per
mile one round trip. The average cost of repairs and maintenance was
$87.06 per mile of county road. The total average expenditure per mile
of county road was $135.40,

Of the 142 miles in the county road system, no mileage was reported
as being patrolled.

The total township road expenditure as shown sy reports from all of
the 16 townships was $37,216.27.

Bridges.

The total expenditures for bridge and culvert work during 1918 was
$823,701.40, of which $36,702.85 or 449 was spent for permanent bridge
and culverts: $10,037.54 or 129 was spent for temporary bridges and

culverts; $11,686.58 or 13.99% was spent for repairs; $5,655.50 or 6.6%
was spent for culvert material for townships; $8,852.26 or 10.6% was spent

for equipment and unused material; and $10,766.67 or 12.99% was spent
for filling bridges and culverts.

Of the total amount $46,740.39 was spent for new bridges and culverts,
$36,702.85 or 78.69% was spent for permanent work, and $10,037,54 or 21.4%
was spent for temporary work.

The amounts last above referred to were spent on the following con
struction: 28 concrete box culverts costing $30,498.71; 1 boiler pipe cul
vert with headwalls costing $336.90; 1 I-beam span on concrete abutments
costing $569.00; 1 pony truss with concrete abutments costing $5,208.24;
27 concrete pipe culverts with no headwalls costing $3,856.34; 5 boiler
pipe culverts with no headwalls costing $258.05; 17 wood pile bridges
costing $5,666.59, and 8 miscellaneous bridges and culverts costing $256.56.

CERRO GORDO COUNTY.
Roads.

The total county road expenditure was $109,773.83 of which $82,167.03
or 74.89% was spent for permanent work; $2,698.02 or 2.5% was spent for
temporary work; $12,796.79 or 11.6% was spent for repairs; $9,117.06
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or 8.39% was spent for maintenance; $139440 or 1.39, was spent for
egquipment and unused material and $1,600.54 or 1.59% was spent for special
cases.

10.9 miles were built to permanent grade at a cost of $55563.44. No
roads were built to temporary grade. 10.4 miles were built to natural
grade at a cost of $2,698.02. 3.2 miles were surfaced with gravel at a
cost of $3,372.25; .25 miles was surfaced with asphalt at a cost of $7,888.11;
and 2.60 miles were surfaced with concrete at a cost of $56,770.61.

The county roads system was dragged an average of 22 times, the
average cost of dragging being $0.80 per mile one round trip. The average
cost of repairs and maintenance was $141.06 per mile of county road.
The total average expenditure per mile of county road was $70.90.

Of the 155 miles in the county road system, 128 were patrolled, there
peing 9 distriects with an average length of 14.2 miles.

The total township road expenditure as shown by reports from 15 of the
16 townships was $40,941.16,

Bridges.

The total expenditure for bridge and culvert work during 1918 was
$69,178.67 of which $51,883.92 or 75.0% was spent for permanent bridges
and culverts; $682.89 or .999% was spent for temporary bridges and cul-
verts; $7,335.71 or 10.5% was spent for repairs; $1,769.15 or 2.6% was
spent for culvert material for townships; $6,480.00 or 9.49% was spent
for equipment and unused material; $927.00 or 1.359% was spent for filling
bridges and enlverts and $100.00 or .16% was spent for special cases.

Of the total amount $52,566.81 spent for new bridges and culverts
$51,883.92 or 98.7% was spent for permanent work and ..682.89 or 1.3%
was spent for temporary work.

The amounts last above referred to were spent on the following con-
struction: 30 concrete box culverts, costing $10,066.81; 46 circular con-
crete culverts costing $5,195.14; 7 concrete slab bridges costing $8,701.22;
4 concrete deck girders costing $14,621.60; 3 I-beam spans concrete abut-
ments costing $4,845.05; 2 pony trusses concrete abutments costing
§8,454.10; 25 boiler pipe culverts without headwalls costing $580.10; 1 wood
pile bridge costing $47.44 and 6 miscellaneous bridges and culverts cost-
ing $55.35.

CHEROKEE COUNTY.
Roads.

The total county road expenditure was $18,430.22 of which $4,349.14
or 23.69% was spent for permanent work; $1,171.06 or 6.4% was spent for
temporary work; $3,983.03 or 21.69% was spent for repairs; $5,352.11 or
299% was spent for maintenance; $2,416.78 or 13.1% was spent for equip-
ment and unused material; $1,168.10 or 6.3% was spent for special cases.

2 miles ‘were built to permanent grade at a cost of $4,349.14. No roads
were built to temporary grade and none were surfaced. 6 miles were
built to natural grade at a cost of $1,171.06.
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The county road system was dragged an average of 29 times, the
average cost of dragging being $.90 per mile one round trip. The average
cost of repairs and maintenance was $60.32 per mile of county road.
The total average expenditure per mile of county road was $119.50.

Of the 154 miles in the county road system, 33 were patrolled, there
being 3 districts with an average length of 11 miles.

No report of township expenditures was received.

Bridges.

The total expenditure for bridge and culvert work during 1918 was
$96,271.36 of which $67,229.64 or 69.89% was spent for permanent bridges
and culverts; $65.20 or .01% was spent for temporary bridges and cul-
verts; $6,155.42 or 6.4% was spent for repairs; $7,344.03 of 7.69% was
spent for culvert material for townships; $6,323.01 or 6.69 was spent
for equipment and unused material; $3,560.19 or 3.79% was spent for filling
bridges and culverts, and $5,593.87 or 5.89% was spent for special cases.

Of the total amount $67,294.84 spent for new bridges and culverts,

$67,220.64 or 99.9% was spent for permanent work, and $65.20 or .1% was
spent for temporary work.

The amount last above referred to was spent on the following con-
struction; 59 concrete box culverts, costing $25,837.06; 5 concrete slab
bridges, costing $2,723.55; 1 Retaining wall, costing $983.50; 32 I-beam
spans on concrete abutments costing $14,960.17; 7 pony trusses on con-
crete abutments, costing $1,702.17; 1 high steel truss, concrete abutment,

costing $5,698.19; 1 woodpile bridge costing $52.80; 1 miscellaneous bridge
or culvert costing $12.40.

CEDAR COUNTY.
Roads.

The total road expenditure was $15,237.83 of which $570.25 or 3.7%
was spent for permanent work; 2,938.15 or 19.3% was spent for tem-

porary work: $1,5674.94 or 10.39% was spent for repairs; $7,751.10 or 50.9%
was spent for maintenance; $2,227.34 or 14.69% was spent for equip-

ment and unused material; and $176.056 or 1.29% was spent for special
cases.

There were no roads built to permanent or temporary grades and no
surfacing work was done. 33.23 miles were built to natural grade at a
cost of $2,848.14.

The county road system was dragged an average of 40 times, the
average cost of dragging being $0.80 per mile one round trip. The average
cost of repairs and maintenance was $58.91 per mile of county road. The
total average expenditure per mile of county road was $96.50.

Of the 158 miles in the county road system, 126 were patrolled, there
being 4 districts with an average of 31.5 miles.

The total township road expenditure as shown by reports from all of the
17 townships was $40,626.40.

Roads.
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Bridges.

The total expenditures for bridge and culvert work during 1918 were
229.553.88 of which $13,323.22 or 45.2% was spent for permanent bridges
and culverts; $94.80 or .39 was spent for temporary bridges and culverts;
$9,230.67 or 31.29% was spent for repairs; $21.60 or .19, was spent for
culvert material for townships; $6,106.63 or 20.6% was spent for equip-
ment and unused material; $145.88 or 5% was spent for filling bridges
and culverts, and $631.08 or 2.1% was spent for special cases.

Of the total amount $13,418.02 spent for new bridges and culverts,
$13,323.22 or 99.39% was spent for permanent work and $94.80 or 7% was
spent for temporary work.

The amounts last above referred to were spent on the following con-
struction: 25 concrete box culverts, costing $10,919.44; 1 I-beam span on
concrete abutments, costing $2,403.28; corrugated pipe culverts, no head-
walls, costing $52.50 and 1 boiler pipe culvert, no headwalls, costing
§42.30.

CHICKASAW COUNTY.

The total road expenditure was $25,209.48 of which $13,162.38 or 52.2%
was spent for permanent work; $2,488.22 or 9.9% was spent for tem-
porary work; $837.80 or 3.3% was spent for repairs; $5,741.27 or 22.8%
was spent for maintenance; $2,444.36 or 9.7% was spent for equipment
and unused material, and $535.45 or 2.19 was spent for special cases.

11.44 miles were built to permanent grade at a cost of $7.712.78
There were no roads built to temporary grade. 7% miles were built to
natural grade at a cost of $2,488.22. 9.87 miles were surfaced with gravel
at a cost of $5,311.75. !

The county road system was dragged an average of 22 times, the average
cost of dragging being $1.01 per mile one round trip. The average cost of
repairs and maintenance was $42.04 per mile of county road. The total
average expenditure per mile of county road was $161.75.

Of the 156 miles in the county road system, 152 were patrolled, there
being 16 districts with an average length of 9.5 miles.

The total township road expenditure as shown by reports from all of
the 12 townships was $31,023.04.

Bridges.

The total expenditures for bridge and culvert work during 1918 was
$57,267.36 of which $28,659.39 or 50.39% was spent for permanent bridzes
and culverts: $12,310.39 or 21.2% was spent for. lemporary bridges and
culverts: $7,969.79 or 13.9% was spent for repairs; §369.60 or .0% was
spent for culvert material for townships; $5,791.13 or 10.29% was spent
for equipment and unused material; $1,868.41 or 3.3% was spent for
filling bridges and culverts, and $298.66 or .5% Wwas spent for special
cases,

Of the total amount $40,969.78 spent for new bridges and culverts,
$28,659.39 or 69.9% was spent for permanent work, and $12,310.39 or
30.1% was spent for temporary work.:
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The amounts last above referred to were spent on the following con-
struction: 5 concrete box culverts, costing $1,512.19; 1 concrete slab
costing $2,912.07; 1 masonry abutment costing $120.28; 2 I-beam spans
concrete abutments costing $4,568.31; 3 pony trusses concrete abutments
costing $19,666.54 and 43 wood pile bridges, costing $12,310.39.

CLARK COUNTY.
Roads.

The total county road expenditure was $14,466.67 of which $2,317.95 or
16% was spent for temporary work; $7,496 or 51.89 was spent for
repairs; $2,933.98 or 20.3% was spent for maintenance; $1,162.98 or 81%
was spent for equipment and unused material, and $555.00 or 3.8% was
spent for special cases.

There were no roads built to permanent or temporary grades and no
surfacing was done. 22 miles were built to natural grade at a cost of
$2,317.96.

The county road system was dragged an average of 35 times, the
average cost of dragging being $0.756 per mile one round trip. The average
cost of repairs and maintenance was $90.01 per mile of county road. The
total average expenditure of county road was $125.60.

Of the 115 miles in the county road system, no mileage was reported
as patrolled.

The tgtal township road expenditure as shown by reports from 5 of the
12 townships was $9,194.00.

Bridges.

The total expenditures for bridge and culvert work during 1018 was
$43,063.56 of which $15,074.11 or 34.29% was spent for permanent brgclns
and culverts; $5,329.16 or 12.29% was spent for temporary bridges and
culverts; $5,5687.95 or 12.89, was spent for repairs; $4,796.68 or 10.8%
was spent for culvert material for townships; $5,110.50 or 11.6% was
spent for equipment and unused material; $7,223.30 or 16.4% was spent
for filling bridges and culverts, and $841.86 or 1.99% was spent for special
cases. -

Of the total amount $20,403.27 spent for new bridges and culverts
$15,074.11 or 73.59% was spent for permanent work, and $5,329.16 or 26.5%
was spent for temporary work. ]

The amounts last above referred to were spent on the following con
struction: 22 conerete box culverts, costing $12,888.14; 1 pony truss eon-
crete abutment, costing $2,185.97; 1 concrete pipe culvert, no headwalls,
costing $225.60; 66 corrugated pipe culverts, no headwalls, costing

$2,753.07; 2 I-beam spans on piling, costing $1,421.59; 3 woodpile brldm
costing $928.90.

CLAY COUNTY.
Roads.

The total county road expenditure was $45,787.32 of which $25,580.65
or 55.9% was spent for permanent work; $1,272.60 or 2.89 was spent for
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repairs; $7,969.16 or 17.4% was spent for maintenance; $2,127.46 or
4.69% was spent for equipment and unused material and $8,837.45 or 19.3%
was spent for special cases.

1.25 miles were built to permanent grade at a cost of $889.97. No roads
were built to temporary or natural grade. 2414 miles were surfaced with
gravel at a cost of $23,116.34.

The county road system was dragged an average of 21 times, the
average cost of dragging being $0.90 per mile one round trip. The
average cost of repairs and maintenance was $61.61 per mile of county
road. The total average expenditure per mile of county road was $305.00.

Of the 150 miles in the county road system, 75 were patrolled, there
being 5 districts with an average length of 15 miles.

The total township road expenditure as shown by reports from 11 of
the 16 townships was $24,035.60.

Bridges.

The total expenditures for bridge and culvert work during 1918 was
$60,842.70 of which $46,141.55 or 75.9% was spent for permanent bridges
and culverts; $1,944.96 or 3.2% was spent for temporary bridges and
culverts: $1,428.37 or 2.3% was spent for repairs; $2,324.78 or 3.8% was
spent for culvert material for townships; $7,110.31 or 11.8% was spent
for equipment and unused material; $1,360.45 or 2.29% was spent for filling
bridges and culverts, and $532.28 or .89, was spent for special cases.

Of the total amount $48,086.51 spent for new bridges and culverts,
$46,141.556 or 96% was spent for permanent work, and $1,944.96 or 4%
was gpent for temporary work.

The amounts last above referred to were spent on the following con-
struction: 57 concrete box culverts costing §28,711.79; 1 circular con-
crete culvert costing $72.84; 14 I-beam spans on concrete abutments
costing $15,992.52; 3 pony trusses, concrete abutments costing $1,364.40;
corrugated pipe, no headwalls costing £1,787.91; 2 woodpile bridges cost-
ing $106.00, and 1 miscellaneous bridge or culvert costing $51.05.

CLAYTON COUNTY.
Roads.

The total county road expenditure was $20,782.82, of which 34.937:30
or 16.6% was spent for permanent work; $4,234.39 or 14.2% was spm;; or
temporary work; $416.35 or 1.4% Wwas spent for repairs; §18674. it:u'
62.89, was spent for maintenance; $1,439.84 or 4.8% was spent for equip-
ment and unused material, and $50.00 or 0.29% was spent for special cases,

0.45 mile was built to permanent grade at a cost of 32.774.20. u.::
mile was built to temporary grade at a cost of $2,193.95. 36.2 n:mds
were built to natural grade at a cost of $4,234.39. There were no r
surfaced.
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The county road system was dragged an average of 49 times, the
average cost of dragging being $0.72 per mile one round trip. The
average cost of repairs and maintenance was $94.83 per mile of county
road. The total average expenditure per mile of county road was $148.30,

Of the 201 miles in the county road system, all were patrolled, thers
being 38 districts with an average length of 5.3 miles.

The total township road expenditure as shown by reports from all of
the 22 townships was $44,377.02.

Bridges.

The total expenditures for bridge and culvert work during 1918 was
$63,971,13 of which $46,949.47 or 73.6% was spent for permanent bridges
and culverts; $2,631.88 or 4.1% was spent for temporary bridges and cul
verts; $6,342.95 or 9.9% was spent for repairs; $3,314.34 or 5.2% was
spent for culvert material for townships; $949.36 or 1.59% was spent for
equipment and unused material; $3,187.23 or 4.8% was spent for filling
bridges and culverts, and $595.90 or 9% was spent for special cases.

Of the total amount $49,581.35 spent for new bridges and culverts,
$46,949.47 or 94.7% was spent for permanent work, and $2,631.88 or 5.3%
was spent for temporary work.

The amounts last above referred to were spent on the following con-
struction: 20 concrete box culverts costing $6,423.00: & concrete slab
bridges costing $8,210.85; 1 concrete arch costing $18,473.92; 2 concrete
abutments costing $1,969.60; 1 masonry abutment costing $30; 5 I-beam
spans with concrete abutments, $2,692.10; 2 high steel trusses with con-
crete abutments costing $9,150.00; 41 corrugated pipe culverts with no
headwalls costing $1,383.57, and 5 wood pile bridges costing $1,248.31.

CLINTON COUNTY.
Roads.

The total county road expenditure was $27,868.96 of which $6,749.20
or 2439 was spent for permanent work; $1,853.23 or 6.7% was spent for
temporary work; $5,134.30 or 18.6% was spent for repairs; $8,615.50 or
30.6% was spent for maintenance; $2,706.12 or 9.7% was spent for
equipment and unused material, and $2,810.55 or 10.19% was spent for
special cases.

0.91 miles were built to permanent grade at a cost of $2,218.36. No
roads were built to temporary grade. ©5.05 miles were built to natural
grade at a cost of §587.456. 1.66 miles were surfaced with gravel at a
cost of §4,5630.90.

The county road system was dragged an average of 35 times, the
average cost of dragging being $0.75 per mile one round trip. The
average cost of repairs and maintenance was $68.32 per mile of county
road. The total average expenditure per mile of county road was $138.00.

Of the 201 miles in the county road system, 43 were patrolled, there
being 6 districts with an average length of 7.16 miles.

The total township road expenditure as shown by reports from 19 of
the 20 townships was $48,050.81.
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Bridges.

The total expenditure for bridge and culvert work during 1918 was
‘51.85865 of which 537,44058 or 72.2?0 was spent for permanent ‘bridges
and culverts; §526.65 or 1.1% was spent for temporary bridges and cul-
verts; $4,492.87 or 8.6% was spent for repairs; $5006.95 or 9.89% was
gpent for culvert material for townships; $896.07 or 1,79 was spent for
equipment and unused material; $2,386.33 or 4.5% was spent for filling
bridges and culverts, and $1,100.20 or 2.1% was spent for speclal cases.

of the total amount $37,967.23 spent for new pridges and culverts
$37,440.58 or 98.69% was spent for permanent work, and $526.65 or 1.4%
was spent for temporary work.

The amounts last above referred to were spent on the following con-
struction: 41 concrete box culverts costing $16,640,11; 1 headwall costing
$126.00; 1 I-beam span concrete abutment costing $3,307.21; 4 pony
trusses concrete abutments costing $17,367.26; 6 corrugated pipe culverts
without headwalls costing $54.05; 1 boiler pipe culvert costing $65.60,
and 5 woodpile bridges costing $407.00.

CRAWFORD COUNTY.
Roads.

The total county road expenditure was $77,641.29 of which $48,129.08 or
629 was spent for permanent work; $16,856.72 or 21.7% was spent for
repairs; $8,491.85 or 11.0% was spent for maintenance; $1,247.99 or 1.6%
was spent for equipment and unused material, and $2,915.65 or 3.7% was
spent for special cases.

9.61 miles were built to permanent grade at a cost of $48,129.08.
There were no roads built to temporary or natural grade, and none
were surfaced.

The county road system was dragged an average of 44 times, the
average cost of dragging being $0.76 per mile one round trip. The
average cost of repairs and maintenance was $168.43 per mile of county
road. The total average expenditure per mile of county road was $517.50.

Of the 150 miles in the county road system, all were patrolled, there
being 5 districts with an average length of 30 miles.

The total township road expenditure as shown by reports from all of
the 20 townships was $59,798.11.

Bridges.

The total expenditure for bridge and culvert work during 1918 was
$178,265.74 of which $119,283.86 or 67.09% was spent for permanent bridges
and enlverts; $2,653.42 or 1.6% was spent for temporary bridges and cul-
verts; $28,198.15 or 15.7% was spent for repairs; $10,160.96 or 5.7%
was spent for culvert material for townships; $8,000.00 or 45% was
spent for equipment and unused material; $8,243.60 or 47% was spent
for filling bridges and culverts, and $1,625.75 or 0.9% was spent for
special cases. »
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Of the total amount $121,937.28 spent for new bridges and culverts,
$119,283.86 or 97.8% was spent for permanent, and $2,653.42 or 22q
was spent for temporary work.

The amounts last above referred to were spent on the following con-
struction: 99 concrete box culverts costing $96,118.09: 3 I-beam spans
with concrete abutments costing $7,590.77; 6 pony trusses with conerete
abutments costing $15,675.00; 15 corrugated pipe culverts without head-
walls costing §826.32; 3 cast iron pipe culverts without headwalls cost-
ing $323.00, and 13 wood pile bridges costing $1,504.10.

DALLAS COUNTY.
Roads.

The total county road expenditure was $39,036.87 of which $14,64217
or 37.2% was spent for permanent work; $9,661.51 or 24.9% was spent for
temporary work; §561.79 or 1.40% was spent for repairs; $6,223.24 or
15.9% was spent for maintenance; $3,919.06 or 109 was spent for equip-
ment and unused material and $4,129.10 or 10.6% was spent for special
cases, )

3.3 miles were built to permanent grade at a cost of $8,401.87. No
roads were built to temporary grade. 52.65 miles were built to natural
grade at a cost of §9,661.51. 2.75 miles were surfaced with gravel at a cost
of $5,117.186.

The county road system was dragged an average of 14 times, the
average cost of dragging being $.85 per mile one round trip. The
average cost of repairs and maintenance was $39.42 per mile of county
road. The total average expenditure per mile of county road was §226.50.

Of the 172 miles in the county road system, 172 were patrolled, there
being 3 districts with an average length of 57.33 miles.

The total township road expenditure as shown by reports from all of
the 16 townships was $50,067.01.

Bridges.

The total expenditure for bridge and culvert work during 1918 was
$76,646.06 of which $47,653.16 or 61.89, was spent for permanent bridges
and culverts; $1,929.03 or 2.569% was spent for temporary bridges and cul-
verts; §$7,085.04 or 9.2% was spent for repairs; $9,703.14 or 12.9% was
spent for culvert material for townships; $5,422.48 or 7.29% was spent
for equipment and unused material; $4,343.08 or 5.7% was spent for
filling bridges and culverts, and $510.13 or .7% was spent for special cases.

Of the total amount $49,582.19 spent for new bridges and culverts
$47,653.16 or 96.1% was spent for permanent work, and $1,929.08 or 8.9%
was spent for temporary work.

The last amount above referred to was spent on the following con-
struction: 32 concrete box culverts costing $19,266.96; 3 circular con-
crete culverts costing $732.12; 2 concrete slab bridges costing $6,679.20; 3
concrete abutments costing $17,278.88; 1 concrete deck girder costing
$3,696.00, and 28 corrugated pipe, no headwalls, costing $1,929.03.
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DAVIS COUNTY.
Roads.'

The total county road expenditure was §7.853.27 of which $379.35 or
489 was spent for temporary work; $1,986.32 or 25.39% was spent for
repairs: $5,242.70 or 66.8% was spent for maintenance, and $244.90 or 3.1%
was spent for equipment and unused material.

There were no roads built to permanent or temporary grade and none
were surfaced. 2.25 miles were built to natural grade at a cost of $379.35.

The county road system was dragged an average of 25 times, the
average cost of dragging being $.70 per mile one round trip. The average
cost of repairs and maintenance was $46.40 per mile of county road. The
total average expenditure per mile of county road was $507.00.

Of the 155 miles in the county road system, all were patrolied, there
being 20 districts with an average length of 7.756 miles.

The total township road expenditure as shown by reports from 15
of the 15 townships was §$25,232.02,

Bridges.

The total expenditure for bridge and culvert work during 1918 dwa:
$31,767.58 of which $9,814.27 or 31.3% was spent for permanent bri ged
and culverts; $5,142.72 or 16.2% was spent for temporary hridf;s al;s
culverts; $13,456.11 or 42.3% was spent for repairs; 5142.01 or 4% wm
spent for culvert material for townships; $1,143.32 or 3.6% was sm; :
for equipment and unused material; $1,331.85 or 4.29% was sp?nt :B
filling bridges and culverts, and $637.23 or 2% was spent for special cases.

Of the total amount $15,056.99 spent for new bridges and culv:r;;;
£0,914.27 or 65.7% was spent for permanent work, and $5,142.72 or 34.
was spent for temporary work.

The amounts last above referred to were spent on the following co:s,-
struction: 7 concrete box culverts costing $2,965.21; 4 circular concre:
culverts costing $257.18; 55 concrete pipe culverts with headwalls ;:::sn
ing $5,973.74; 16 headwalls costing $718.14; 2 I-beam spans on PpLIDg
costing $2,232.78, and 20 wood plle bridges costing §$2,900.94.

DECATUR COUNTY.
Roads.

The total county road expenditure was $27,668.03 of :hlc:azs;s:jiﬁtg:
12.19% was spent for permanent work; $3,451.97 or 12. :{;. b
temporary work; $1,364.76 or 5% was spent for r;;;::% ;ms .spant e
43.69% was spent for maintenance; $5,073.21 or 1: o g
equipment and unused material, and $2,376.07 or 8.6% was 8P
cases,

No roads were built to permanent grade and no surtach;gsv;:s c:t;n;s,
1.75 miles were built to temporary grade at a cost of $3,355.25. ;
miles were built to natural grade at a cost of $2,185.61.

12
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v
The county road system was dragged an average of 30 times, the
average cost of dragging being $0.40 per mile one round trip.” The
average cost of repairs and maintenance was $88.23 per mile of county
road. The total average expenditure per mile of county road was $179.00,
Of the 152 miles in the county road system, 152 were patrolled, there
being 8 districts with an average length of 19 miles.

The total township road expenditure as shown by reports from 14 of the
16 townships was $22,976.91.

Bridges.

The total expenditure for bridge and culvert work during 1918 was
$50,141.05 of which $14,372.09 or 28.6% was spent for permanent bridges
and culverts; $4,796.14 or 9.7% was spent for temporary bridges and
culverts; $7,760.41 or 15.5% was spent for repairs; $32,029.25 or 6% was
spent for culvert material for townships; $10,743.92 or 21.4% was spent
for equipment and unused material; $5,978.03 or 11.99% was spent for
filling bridges and culverts, and $3,461.21 or 6.9% was spent for special
cases.

Of the total amount $19,168.23 spent for new bridges and culverts,
$14,372.09 or 75% was spent for permanent work and $4,796.14 or 25%
was spent for temporary work.

The amounts last above referred to were spent on the following con-
struction: 7 concrete box culverts costing $5,5637.13; 36 concrete pipe
with headwalls costing $8,180.57; 4 boiler pipe culverts with headwalls
costing $654.39; 14 concrete pipe without headwalls costing $959.76; 1

corrugated pipe without headwalls costing $55.50, and 26 woodpile bridges
costing $3,780.58.

DELAWARE COUNTY.
Roads.

The total county road expenditure was $39,393.57 of which $13,477.78
or 34.1% was spent for permanent work; $5,688.11 or 14.5% was spent
for temporary work; $16,734.72 or 425% was spent for maintenance;
$2,835.46 or 7.2% was spent for equipment and unused material, and
$657.60 or 1.7% was spent for special cases.

4.75 miles were built to permanent grade at a cost of $6,211.70. No
roads were built to temporary grade. 29.5 miles were built to natural

grade at a cost of $5,688.11. 7.756 miles were surfaced with gravel at a
cost of $6,948.00.

The county road system was dragged an average of 37.5 times, the
average cost of dragging being $0.78 per mile one round trip. The average
cost of repairs and maintenance was $94.92 per mile of county road. The
total average expenditure per mile of county road was $223.90.

Of the 176 miles in the county road system, 176 were patrolled, there
being 8 distriets with an average length of 22 miles.

The total township road expenditure as shown by‘ reports from 15
of the 16 townships was $37,174.26.
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Bridges.

The total expenditures for bridge and culvert work during 1918 was
$36.808.01 of which $19,625.36 or 53.39% was spent for permanent bridges
and culverts; $1,943.58 or 5.3% was spent for temporary bridges and cul-
verts; $6,884.72 or 18.7% was spent for repairs; $3,230.26 or 8.8% was
spent for culvert material for townships; $3,847.09 or 10.49% was spent for
equipment and unused material; $1,067.60 or 2.99% was spent for filling
bridges and culverts, and $209.40 or .6% was spent for special cases.

Of the total amount $21,568.94 spent for new bridges and culverts,
$19,625.36 or 919% was spent for permanent work and $1,943.58 or 9%
was spent for temporary work.

The amounts last above referred to were spent on the following con-
struction: 47 concrete box culverts costing $13,007.47; 8 circular con-
crete culverts costing $1,288.25; 4 concrete slab bridges costing $5,329.64;
37 corrugated pipe culverts no headwalls costing $1,422.73; 2 woodpile
bridges costing $520.85.

DES MOINES COUNTY.
Roads.

The total county road expenditure was $23,355.79 of which $8,160.94 or
359% was spent for permanent work; $2,103.65 or 9% was spent for tem-
porary work; $1,737.56 or 7.3% was spent for repairs; $5143.11 or 22.1%
was spent for maintenance: $4.989.55 or 21.49 was spent for equipment
and unused material, and $1,220.98 or 5.29, was spent for special cases.

212 miles were built to permanent grade at a cost of $7,160.60. No
roads were built to temporary grade. 30.7 miles were built to natural
grade at a cost of $2,095.25. 2 miles were surfaced with gravel at a cost
of $356.69.

The county road system was dragged an average of 26 times, the
average cost of dragging being $0.80 per mile one round trip. The
average cost of repairs and maintenance was $84.16 per mile of county
road. The total average expenditure per mile of county road was $289.00.

Of the 81 miles in the county road system, 81 were patrolled, there being
b districts with an average length of 16.20 miles.

The total township road expenditure as shown by reports from all of
the 13 townships was $28,284.54,

Bridges.

The total expenditures for bridge and culvert work during 1918 was
$30.665.98 of which $19,114.60 or 62.3% was spent for permanent hrsifiies
and culverts; $1,858.13 or 6.1% was spent for repairs; $4,126.43 01'21 A4
was spent for culvert material for townships; $2,520.14 or 8.2% n;ns
spent for equipment and unused material; $19.05 or .069% was spent l::
filling bridges and culverts, and $3,027.63 or 9.9% was spent for spec
cases,
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Of the total amount $19,114.60 spent for new bridges and culverts,

$19,114.60 or 100% was spent for permanent work.

The amounts last above referred to were spent on the following con-
struction: 7 concrete box culverts costing $3,837.07; 2 circular concrete
culverts costing $487.56; 20 concrete pipe culverts, headwalls, costing
$3,418.56; 1 cast iron pipe culvert, headwalls, costing $194.48, 2 concreta

deck girders costing $4,251.42; 2 pony trusses concrete abutments costing
$6,925.51.

DICKINSON COUNTY.
Roads.

The total county road expenditure was $44,110.05 of which $21,025.70
or 47.7% was spent for permanent work; $7,677.47 or 17.49% was spent
for repairs; $11,817.31 or 26.8% was spent for maintenance; $1,024.97 or

2.3% was spent for equipment and unused material, and $2,664.60 or
5.8% was spent for special cases.

5.9 miles were built to permanent grade at a cost of $5,624.27. There
were no roads built to temporary or natural grade. 7.6 miles were sur-
faced with gravel at a cost of $11,065.76.

The county road system was dragged an average of 30 times, the
average cost of dragging being $2.00 per mile one round trip. The
average cost of repairs and maintenance was $174.95 per mile of county
road. The total average expenditure per mile of county road was $397.00.

Of the 111 miles in the county road system, 110 were patrolled, there
being 11 districts with an average length of 10 miles.

The total township road expenditure as shown by reports from 9 of
the 12 townships was $23,057.61.

Bridges.

The total expenditures for bridge and culvert work during 1918 were
$41,951.564 of which $33,750.99 or 80.49 was spent for permanent bridges
and culverts; $1,157.25 or 2.89, was spent for temporary bridges and cul-
verts; $2,711.15 or 6.5% was spent for repairs; $2,192.93 or 5.2% was
spent for culvert material for townships; $500.00 or 1.29 was spent for
equipment and unused material; $1,391.72 or 3.3% was spent for filling
bridges and culverts, and $247.50 or 0.69% was spent for special cases.

Of the total amount $34,908.24 spent for new bridges and culverts,
$33,750.99 or 96.7% was spent for permanent work, and $1,157.256 or 3.3%
was spent for temporary work.

The amoynts last ahove referred to were spent on the following con-
struction: 25 concrete box culverts costing $9,661.92; 86 circular concrete
culverts costing $10,078.15; 1 conecrete abutment costing $476.66; 4 I-beam
spans with concrete abutments costing $6.567.00; 3 pony trusses with con-

crete abutments costing $6,967.26, and 2 wood pile bridges costing
$1,157.25. :
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DUBUQUE COUNTY.

Roads:

The total county road expenditure was $106,682.40 of which $72,649.19
or 68.0% was spent for permanent work; $3,270.02 or 3.1% was spent for
temporary work; $17,541.46 or 16.4% was spent for repairs; $6,664.90 or
§.39 was spent for maintenance; $5,282.49 or 5.0% was spent for equip-
ment and unused material, and $1,274.34 or 1.2% was spent for special
cases.

6 miles were built to permanent grade at a cost of $2,410.25. No
roads were built to temporary grade. 8 miles were built to natural grade
at a cost of $1,763.60. 5 miles were surfaced with gravel at a cost of
$33,261.97 and 1.8 miles were surfaced with brick at a cost of §34,297.41.

The brick surfacing referred to above was started in 1917 and con-
sisted of 3.23 miles of monolithic brick pavement 18 feet wide on what
is known as the Dubuque, Sageville and Luxumberg road extending from
the city limits of Dubuque to the town of Sageville. During 1917 an
amount of $42,650.85 was expended, all the grading and tiling being com-
pleted together with approximately 8,000 feet of the paving. &

The project was completed in October, 1918, and final estimates given
which will show a total cost of $98,710.88. Approximately ten per cent
of this amount has been withheld to cover the cost of replacing some de-
fective work done in 1917,

The gravelling and permanent grading referred to above includes the
cost of finishing the improvement of the Hawkeye Highway between
Dubuque and Dyersville.

This work was started in 1915 but on account of advanced prices due
to war conditions work by the contracter was abandoned in the fall of
1917.

In 1918 the work was finished on the basis of cost plus profit fee.

Five miles of road were gravelled and about three miles reshaped and
graded at a total cost of $39,208.85.

With the completion of this work there is now between Dubuque and
Dyersville a 28-mile stretch of permanently graded road with a two
course gravel surface which will allow traffic for 365 days a year.

The county road system was dragged an average of 50 times, the
average cost of dragging being $1.00 per mile one round trip. The
average cost of repairs and maintenance was $140.23 per mile of county
road. The total average expenditure per mile of county road was $620.00,

Of the 172 miles in the county road system no portion was reported
as under patrol.

The township road expenditure as shown by reports from 4 of the 17
townships was $12,471.90.

Bridges.

The total expenditure for bridge and culvert work during 19;:idwa:
$84,119.99 of which $48,860.35 or 58.1% was spent for permanent : ::'
and culverts:$927.23 or 1.1% was spent for temporary bridges and culve m;—
$15,535.95 or 18.56% was spent for repairs; $385.98 or 0.4% was spent
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culvert material for townships; $8,759.27 or 10.49% was spent for equip.
ment and unused material; $7,160.92 or 8.59% was spent for filling bridges
and culverts, and $2,490.29 or 3.0% was spent for special cases.

Of the total amount of $49,787.568 spent for new bridges and culverts

$48,860.35 or 98.19% was spent for permanent work and $927.23 or 1.9%
was spent for temporary work.

The amounts last above referred to were spent on the following con-
struction: 28 concrete box culverts costing $12,914.64; 1 corrugated pipe
culvert with headwalls costing $95.00; 1 concrete arch costing $32,086.84;
3 concrete abutments costing $3,763.87; 8 corrugated pipe culverts with-
out headwalls costing $228.86; 1 wood pile bridge costing $669.37; and 1
miscellaneous bridge or culvert costing $29.00.

EMMET COUNTY.
Roads.

The total county road expenditure was $48,456.87 of which $41,223.43
or_85.0% was spent for permanent work; $1,479.20 or 3.1% was spent
roP repairs; $5,344.52 or 11.0% was spent for maintenance; $184.89 or
0.49% was spent for equipment and unused material; $224.83 or 0.5%
was spent for special cases. 20.15 miles were built to permanent grade

at a cost of $22,389.70. 18.8 miles were surfaced with gravel at a cost of
$18,638.99.

The county road system was dragged an average of 16 miles, the average
cost of dragging being $0.70 per mile one round trip. The average cosl
of repairs and maintenance was $64.37 per mile of county road. The
total average expenditure per mile of county road was $457.00.

Of the 106 miles in the county road system, 68 were patrolled, there
being 6 districts with an average length of 11.33 miles.

The total township road expenditure as shown by reports from 12 of tha
12 townships was $32,734.79.

Bridges.

The total expenditure for bridge and culvert work during 1918 was
$19,900.75. of which $8,296.83 or 41.7% was spent for bridges and culverts;
$2,242.85 or 11.59% was spent for temporary bridges and culverts; $1,245.83
or 6.19% was spent for repairs; $527.86 or 2.6% was spent for culvert
material for townships; $5,967.62 or 30.0% was spent for equipment and
unuged material; $840.85 or 4.29% was spent for filling bridges and cul-
verts; $778.91 or 3.9% was spent for special cases.

Of the total amount $10,539.68 spent for new bridges and culverts,
$8,206.83 or 78.7% was spent for permanent work; $2,242.85 or 21.3%

was spent for temporary work, The amounts last referred to were spent
on the following construction:

10 concrete box culverts costing $3,312.15; 25 circular concrete cul-
verts costing $2,919.58; 1 concrete slab bridge costing $1,788.89; 1 con-

crete deck girder costing $276.21; 5 wood pile bridges costing $1,690.29;
miscellaneous bridges and culverts costing $652.56.
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FAYETTE COUNTY.
Roads.

The total county road expenditure was $51,379.45 of which $7,645.95
or 14.9% was spent for permanent wor}t; $8,464.51 or 16.5% was spent
for temporary work; $2,904.01 or 5.6% was spent for repairs; $11,002.96 or
21.49 was spent for maintenance; $11,6565.79 or 22.7% was spent for
equipment and unused material; $9,706.23 or 18.99% was spent for special
cases. Twenty-five bundredths of a mile was built to a permanent grade
at a cost of $337.65. 1 mile was built to temporary grade at a cost of
§$5,143.08. 35 miles were built to natural grade at a cost of $8§464.51. 3
miles were surfaced with gravel at a cost of $1,799.12.

The county road system was dragged an average of 26 times, the
average cost of dragging being $0.70 per mile the round trip. The average
cost of repairs and maintenance was $68.84 per mile of county road.
The total average expenditure per mile of county road was §254.00.

Of the 202 miles in the county road system, all were patrolled, there
being 10 districts with an avyverage length of 20.2 miles. .

The total township road expenditures as shown by reports from all o
the 20 townships was $48,047.80.

Bridges.

The total expenditure for bridge and culvert work during 1918 was
260,521.75, of which $35,031.91 or 57.9% was spent for permanent bridgei
and culverts; $656.44 or 1.19% was spent for temporary bridges and c:s
verts: $14,796.54 or 24.5% was spent for repairs; §4,046.11 lrcr 6.7% want
spent for culvert materials for townships; $1,209.98 or 2.0% “f’ﬂﬂ ﬁsﬁing
for equipment and unused material; $446.25 or 0.7% was spent lor .
bridges and culverts; $4,324.42 or 7.1% was spent for special cn;::;.m .
the total amount $35,688.35 spent for new bridges and culverts, $35, e ior
or 98.2% was spent for permanent work; $656.44 or 1.8% was :p?;“aw_
temporary work. The amounts last referred to were spent on the
ing construction: _

99 concrete box culverts costing $9,780.36; 1 concret.e slab brld:aaﬁoitn
ing $1,542.15; 1 concrete deck girder costing $12,913.16; 1 I-Y?eau:-e[g g
concrete abutments costing §5,709.60; 1 high steel truss on mlt]cheadwalls
ments costing $5,086.64; 32 corrugated pipe culverts withou
costing $656.44.

FLOYD COUNTY.
Roads.

The total county road expenditure was $34,047.27 of which ::2;';136;::5:3:
37.3% was spent for permanent work; $1,226.54 or 3._3'-}{; \1\:* e
temporary work; $5,690.76 or 16.79% was spent for ;t;[:;. r:.u ;pel;t i
24.39% was spent for maintenance; $5,597.26 or 16. Rtk
equipment and unused material; $542.78 or .1-8% was sp
cases,

7% miles were built to permanent grade at a cositltotto ?;::::310.51-:::
roads were built to temporary grade. 6 miles were bu
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al a cost of §$1,22654. 4.28 miles were surfaced with gravel at a cost
of $3,472.50.

The county road system was dragged an average of 44 times, the
average cost of dragging being $0.75 per mile one round trip. The average
cost of repairs and maintenance was $96.71 per mile of county road. The
total average expenditure per mile of county road was $236.00.

Of the 144 miles in the county road system, 144 miles were patrolled,
there being 8 districts with an average length of 18 miles.

The total townsbhip road expenditure as shown by reports from all
of the 12 townships was $35,828.45.

Bridges. s

The total expenditure for bridge and culvert work during 1918 was
$42,671.61 of which $22,670.90 or 53.1% was spent for permanent bridges
and culverts; $7,945.54 or 18.7% was spent for temporary bridges and cul-
verts; $3,9566.55 or 9.8% was spent for repairs; $1,000.00 or 2.3% was
spent for culvert material for townships; $5,350.21 or 12.59% was spent
for equipment and unused material; $1,341.25 or 3.19% was spent for filling
bridges and culverts, and $407,16 or 1% was spent for special cases.

Of the total amount $30,616.44 spent for new bridges and culverts,
$22,670.90 or T4% was spent for permanent work, and $7,945.54 or 26%
was spent for temporary work.

The amounts last above referred to were spent on the following con-
struction: 53 concrete box culverts costing $16,809.63; 1 corrugated pipe
culvert, headwalls, costing $184.32; 5 concrete slab bridges costing
$3.267.56; 1 concrete deck girder costing $72.90; 3 I-beam spans concrete
abutments costing §2,258.29; 1 pony truss concrete abutment costing
$78.20; 1 pony truss on piling costing $576.63, and 20 wood pile bridges
costing $7,368.91.

FRANKLIN COUNTY.
Roads.

The total county road expenditure was $49,080.48 of which $21,796.94
or 444% was spent for permanent work; $3,223.75 or 6.69% was spent for
temporary work; $8,121.88 or 16.6% was spent for repairs; $4,453.14 or
9.2% was spent for maintenance; $1,392.03 or 2.8% was spent for equip-
ment and unused material, and $10,092.74 or 20.49% was spent for special
cases,

11.37 miles were built to permanent grade at a cost of $10,055.66. No
roads were built to temporary grade. 14 miles were built to natural grade
at a cost of $3,223.75. 10.25 miles were surfaced with gravel at a cost of
$11,470.40.

The county road system was dragged an average of 32 times, the
average cost of dragging being $0.75 per mile one round trip. The average
cost of repairs and maintenance was $68.07 per mile of county road. The
total average expenditure per mile of county road was $267.00,

Of the 184 miles in the county road system, 9 were patrolled, there
being 1 district with an average length of 9 miles.

The total township expenditure as shown by reports from all of the
16 townships was $47,783.17.
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Bridges-

The total expenditure for bridge and culvert work during 1918 was
$54,159.95 of which $32,384.32 or §59.8% was spent for permanent bridges
and culverts; $364.06 or .79 was spent for temporary bridges and culverts;
§7,456.09 or 13.8% was spent for repairs; $4,051.46 or 7.569% was spent for
culvert material for townships; $7.180.40 or 13.3 was spent for equipment
and unused material; $1,827.27 or 3.3% was spent for filling bridges and
culverts, and $896.35 or 1.6% was spent for special cases.

Of the total amount $32,748.38 spent for new bridges and culverts,
$32,384.32 or 98.9% was spent for permanent work and $364.06 or 1.1%
was spent for temporary work.

The amounts last above referred to were spent on the following con-
struction: 29 concrete box culverts costing $16,528.72; 2 concrete slab
bridges costing $6,214.51; 1 concrete abutment and floor costing $211.41;
3 ]-beam spans concrete abutments costing $1,749.19; 8 pony trusses con-
erete abutments costing $7,680.489, and 13 corrugated pipe culverts, no
headwalls, costing $364.06.

FREMONT COUNTY.
Roads.

The total county road expenditure was $25,010.50 of which §0,145.36 ::
‘26.5% was spent for repairs; $12,961.07 or 51.8% was spent for mTI:
tenance: $555.81 or 2.3% was spent for equipment and unused material;
$2,348.26 or 9.4% was spent for special cases. .

No roads were built to permanent, temporary or natural grade, an
none were surfaced.

d an average of 2 times, the

The county road system was dragge
average cost of dragging being $0.80 per mile the round trip. tTh::;var;g:
cost of repairs and maintenance was $143.20 per mile of counoy road.
total average expenditure per mile of county road was $162.00. e

Of the 154 miles in the county road system, 154uwere patrolled, the

4 th of 51.3 miles.
being 3 districts with an average leng

The total township road expenditure as shown by reports from all of the
12 townships -was $34,188.38,

Bridges.

The total expenditures for bridge and culvert work durlninlts:";;::
$90,620.32 of which $19,245.41 or 21.39% was spent for permaub kg
and culverts;$24,854.46 or 27.6% was gpent for t?mpo;;g o: 63% =
culverts; $14,543.42 or 16% was spent for repairs; ;36,6 ziz ik wgm S
gpent for culvert material for townships; $20,472.45 or 22 b
for filling bridges and culverts, and $231.70 or .3% was spe
cases.

Of the total amount $44,099.87 spent for new bridst:nd ssn;‘ Bcﬁlilzzrt:;
$19.245.41 or 43.69% was spent for permanent’ work, a 854
56.4% was spent for temporary work.



186 IOWA STATE HIGHWAY COMMISSION

The amounts last above referred to were spent on the following comn-
struction: 15 concrete box culverts costing $15,486.12; 19 concrete pipe
culverts with headwalls costing $3,373.45; 4 headwalls costing $385.84; §7

wood pile bridges costing $23,858.63, and 18 miscellaneous bridges and
culverts costing $995.83.

GREENE COUNTY.
Roads.

The total county road expenditure was $24,057.95 of which $11,548.23
or 48.1% was spent for permanent work; $2,056.80 or 8.6 was spent for
temporary work; $2,635.08 or 10.99, was spent for repairs; $4,478.03 or
18.6% was spent for equipment and unused material, and $1,338.06 or 5.5%
was spent for special cases.

1.5 miles were built to permanent grade at a cost of $1,257.36. 9.75
miles were built to natural grade at a cost of $2,056.80, and 10.5 miles
were surfaced with gravel at a cost of $9,359.53. There were no roads
built to temporary grade.

The county road system was dragged an average of 17.3 times, the
avverage cost of dragging being $0.85 per mile one round trip. The aver
age cost of repairs and maintenance was $53.69 per mile of county road.
The total average expenditure per mile of county road was $181.95.

Of the 132 miles in the county road system, 38 were patrolled, there
being 4 districts with an average length of 9.5 miles.

The total township road expenditure as shown by reports from all of the
15 townships was $55,707.38.

Bridges.

The total expenditure for bridge and culvert work during 1918 was
$66,793.86 of which $39,491.24 or 59.29% was spent for permanent bridges
and culverts; $949.15 or 1.4% was spent for temporary bridzes and cul-
verts; $12,126.04 or 18.19 was spent for repairs; $1,455.08 or 2.2% was
spent for culvert material for townships; $10,564.53 or 15.89 was spent
for equipment and unused material; $1,777.69 or 2.79% was spent for filling
bridges and culverts, and $430.13 or 0.6% was spent for special cases.

Of the total amount $40,440.39 spent for new bridges and culverts,
£39,491.24 or 97.7% was spent for permanent work, and $949.15 or 2.8%
was spent for temporary work. 5

The amounts last above referred to were spent on the following con-
struction: 18 concrete box culverts costing $9,172.39; 59 circular con-
crete culverts costing $7,647.34; 14 concrete pipe culverts with headwalls
costing $720.31; 2 headwalls costing $123.34; 1 concrete slab bridge cost
ing $2,609.68; 4 concrete deck girders costing $19,318.18; 5 concrete pipe
culverts without headwalls cotsing $48.18; 2 corrugated pipe culverts
without headwalls costing $32.02, and 1 wood pile bridge costing $868.95.

GRUNDY COUNTY.
Roads.

The total county road expenditure was $19,063.75 of which $1,119.27
or 59% was spent for permanent work! $3,810.96 or 20.09% was spent
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for temporary work; $4,252.04 or 22.3% was spent for repairs; $4,25656.56
or 22.3% was spent for maintenance, and $5,625.92 or 20.6% was spent
for equipment and unused material.

5 miles were built to permanent grade at a cost of $234.60, and 18
miles were built to natural grade at a cost of $3,810.96. There were no
roads built to temporary grade and none were surfaced.

The county road system was dragged an average of 33 times, the
average cost of dragging being §0.80 per mile one round trip. The
average cost of repairs and maintenance was $53.85 per mile of county
road. The total average expenditure per mile of county road was $120.50.

Of the 158 miles in the county road system, no mileage was reported as
pa{roﬂed.

The total township road expenditure as shown by reports from 9 of
the 14 townships was $35,287.08,

Bridges.

The total expenditure for bridge and culvert work during 1918 was
€100,094.43 of which $52,897.08 or 52.9% was spent for permanent bridges
and culverts; $9,550.94 or 10.09% was spent for temporary brid;;is and
culverts; $8,299.38 or 8.2% was spent for repairs-;; $3,325.60 or 3.3% was
spent for culvert material for townships; $14,345.61 or 14.3% was spent
for equipment and unused material; $4,035.256 or 4.0% was spent for filling
bridges and culverts, and $7.240.57 or 7.2% was spent for special cases.

Of the total amount $62,848.02 spent for new bridges and culverts,
$52,897.08 or 84.1% was spent for permanent work, and $9,950.94 or 15.9%

for temporary work.
wui"l::‘::;ounr:s la:l. above referred to were spent on the following con-
struction: 68 concrete box culverts costing $32,654.82; 2 circular con:
crete culverts costing $410.93; 4 concrete slab bridges costing $10,431.61;
3 L.beam spans on concrete abutments costing $9,300.72; 35 corrugated
pipe culverts without headwalls costing$1,148.94, and 7 wood pile bridges
costing §8,802.00. -

GUTHRIE COUNTY.
Roads.

The total county road expenditure was $33,295.26 of :hict‘\“?.?p:l.::
or 27.5% was spent for permanent work; $5,268.86 15. %i.rs' 2l
for temporary work; $6,360.08 or 19.1% was spent furT:';pa aa.spe.m 5
or 23.99 was spent for maintenance; $3,9056.07 or 21,6% wwas iy
equipment and unused material, and $643.75 or =
8 ases.
pef.l;‘m(ilea were built to permanent grade at a cost GIO:E,S‘:(I!.(;:. ml:i::
miles were built to temporary grade at a cost of $2,744.04. ere.surtaced
were built to natural grade at a cost of $1,124.55. 0.6 miles w
with gravel at a cost of $424.17.

The county road system was dra
average cost of dragging being $1.00 per
cost of repairs and maintenance Wwas
The total average expenditure per mile of count

gged an average of 20 times, the
mile one round trip. The average
$73.08 per mile of county road.
y road was £170.00.
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Of the 196 miles in the county road system, 60 were patrolled, thers
being 4 districts with an average length of 15 miles.

The total township road expenditure as shown by reports from 14
of the 17 townships was $32,402.65.

Bridges.

The total expenditure for bridge and culvert work during 1918 was
$83,499.50 of which $51,228.96 or 61.4% was spent for permanent bridges
and culverts; $6,788.566 or 8§.19 was spent for temporary bridges and cul-
verts; $7,691.44 or 9.19, was spent for repairs; $4,390.98 or 5.39% was spent
for culvert material for townships; $2,468.88 or 2.99 was spent for equip-
ment and unused material; $9,051.79 or 10.8% was spent for filling bridges
and culverts, and $1,978.89 or 2.49 was spent for special cases.

Of the total amount $58,017.562 spent for mew bridges and culverts,

$51,228.96 or 88.2% was spent for permanent work, and $6,788.56 or 11 7%
was spent for temporary work.

The amounts last above referred to were spent on the following con-
struction: 51 concrete box culverts costing $36,184.99; 12 concrete pipe
with headwalls costing $1,647.05; 3 headwalls on culverts previously con-
structed costing $308.80; 2 I-beam spans on concrete abutments costing
§5567.06; 4 pony trusses with concrete abutments costing $9,254.07; 2
high steel trusses with concrete abutments costing $3,276.99; 1 concrete
pipe without headwalls costing $41.00; 8 corrugated pipe culverts without
headwalls costing $460.74; 10 wood pile bridges and culverts costing
$5.770 68; 45 miscellaneous bridges and culverts costing $516.14.

HAMILTON COUNTY.
Roads.

The total county road expenditure was $105,239.69 of which $83,038.20
or 79.0% was spent for permangnt work; $4,519.14 or 4.39% was spent for
temporary work; $2,977.97 or 2.8% was spent for repairs; $7,089.10 or
6.79% was spent for maintenance; $4,216.30 or 4 0% was spent for equip-

ment and unused material and $3,398.98 or 3.2% was spent for special
cases.

30.47 miles were built to permanent grade at a cost of $35.313.79. 46
miles were built to natural grade at a cost of $4,519.14. 25.81 miles

were surfaced with gravel at a cost of $44,665.19 There were no roads
built to temporary grade.

The counfy road system was dragged an average 'of 31 times, the
average cost of dragging being $1.00 per mile one round trip. The
average cost of repairs and maintenance was $52.06 per mile of county
road. The total average expenditure per mile of county road was $54.40.

Of the 193.0 miles in the county road system, 12 were patrolled, there
being 1 district with an average length of 12 miles.

The total township road expenditure as shown by reports from 12
of the 17 townships was $36,757.23.
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Bridg=s:

The total expenditure for bridge and culver!t work during 1918 was
$70.573-73 of which $49,865.51 or 70.39% was spent for permanent bridges
and culverts; $2,814.26 or 3.9% was spent for temporary bridges and
culverts; $13,624.52 or 19.49, was spent for repairs: $1.092.86 or 1.5%
was spent for culvert material for townships, and $3.476 58 or 49% was
spent for special cases.

Of the total amount $52,679.77 spent for mew bridges and culverts,
$49,865.51 or 94.7% was spent for permanent work, and $2.814.26 or 53%
was spent for temporary work.

The amounts last above referred to were spent on the following con-
struction: 38 concrete box culverts costing $19,370.15; 5 circular con-
crete culverts costing $724.27; 1 corrugated pipe with headwalls costing
$158.30; 3 concrete slab bridges costing §6,291.61; 1 concrete thru girder
costing $4,441.80; 4 concrete deck girders costing $8,266 64; 5 I-beam spans
with concrete abutments costing $10,5645.20; 1 high steel truss with con-
crete abutments costing $67.54, and 119 corrugated pipe culverts without
headwalls costing $2,814.26.

HANCOCK COUNTY.

. Roads.

The total county road expenditure was $30,356.93 of which $8,918.29 or
29 (09, was spent for permanent work; $1,308.15 or 4.3% was spent for
temporary work; $2,09037 or 6.99 was spent for repairs; $13,723.20 or
45.6% was spent for maintenance; $2,602.12 or 8.6% was spent for aquip-
ment and unused material; $1,714.80 or 5.869, was spent for special cases.
4 miles were built to permanent grade at a cost of $3,661.75. 13 miles
were built to natural grade at a cost of $1,308.15. 3.5 miles were surfaced

vel at a cost of $3,978.76
wh’?‘h?county road system was dragged an average of 37 times, the
average cost of dragging being $1.11 per mile one round trip. The average
cost of repairs and maintenance was 94.90 per mile of county road. The
total average expenditure per mile of county road was $183.00.

Of the 166 miles in the county road system, all were patrolled, there
being 7 districts with an average length of 23.6 miles.

Tge total township road expenditure as shown by reports from 8 of
the 16 townships was $23,730.23.

Bridges.

The total expenditure for bridge and culvert T dﬁzinitgllafl;;‘::
$59,212.60 of which $41,353,81 or 69.8% was spent for v Belces ant ik
and culverts; $2,223.50 or 3.8% was spent for LemMPELI 63 or 88% was
verts: $8,422.55 or 14.3% was spent for repairs; $5. bs% w;s pbi
spent for culvert material for townships; g ::m spent for filling
for equipment and unused material; $178.90 or O‘S%t DStk et D
Dridges and culverts; $1,826.99 or 2.2% Was epent {:lrcur;verls $41,353.81
the total amount $43,577.31 spent for new bridges an :
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or 94.99, was spent for permanent work; $2,223.50 or 5.1% was spent for
temporary work. The amounts last above referred to were spent on the
following construction:

52 concrete box culverts costing $%23,551.85; 6 circular concrete cul-
verts costing $817.20; 1 concrete pipe culvert with headwalls costing
$4.65; 6 concrete slab bridges costing $12,777.79; 1 I-beam span with
concrete abutments costing $4,194.82; 1 pony truss with concrete abuti-
ments costing $750.00; 15 corrugated pipe culverts without headwalls
cosing $335.76; 7 wood pile bridges costing $1,887.74.

HARDIN COUNTY.
Roads.

The total county road expenditure was $57,877.13 of which $37,129.12
or 2.49 was spent for permanent work; $285.01 or 0.5% was spent for
temporary work; §$3,228.28 or 5.6% was spent for repairs; $9,066.69 or
15.6% was spent for maintenance; $1,188.77 or 2.09% was spent for equip-
ment and unused material, and $6,979.26 or 12.19 was spent for special
cases.

2410 miles were built to permanent grade at a cost of §33,027.66,
There were no roads built to temporary grade. 2 miles were built to

natural grade at a cost of $220.00. 5.25 miles were surfaced with gravel

at a cost of $3,147.72.

The county road system was dragged an average of 23 times, the
average cost of repairs and maintenance was $68.96 per mile of county
road. The total average expenditure per mile of county road was $325.50,

Of the 178 miles in the county road system, all were patrolled, there
being 13 districts with an average length of 13.7 miles.

The total township road expenditure as shown by reports from 14
of the 15 townships was $40,889.21.

Bridges.

The total expenditure for bridge and culvert work during 1918 was
$104.982.01 of which $83,571.63 or 79.6% was spent for permanent bridges
and culverts; $7,379.26 or 6.9% was spent for temporary bridzes and
culverts; $4,874.85 or 4.7% was spent for repairs; $5,305.40 or 5.1% was
spent for culvert material for townships; $3,465.14 or 3 3% was spent for
equipment and unused material; $79.68 or 0.1% was spent for filling
bridges and culverts, and $306.05 or 0.3% was spent for special cases.

Of the total amount $90,950.89 spent for new bridges and culverts,
$83,571.63 or 929% was spent for permanent work, and $7,379.26 or 8.0% was
spent for temporary work.

The amounts last above referred to were spent on the following con-
struction: 68 concrete box culverts costing $33,404 92; 64 circular con-
¢rete culverts costing $7,637.25; 5 concrete slab bridges costing $7,414.25;
3 concrete thru girders costing $3,777.99; 5 concrete deck girders costing
$24,245.95; 5 I-beam spans on concrete abutments costing $1,199.93; 1 steel
girder with concrete abutments costing $72.00; 2 pony trusses with con-
crete abutments costing $5,819.34; 17 wood pile bridges costing $7,209.45,
and 2 miscellaneous bridges and culverts costing $169.81.
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HARRISON COUNTY.
Roads.

The total county road expenditure was $31.055.84 of which $2368.60
or 7.6% was spent for permanent work; $9,547.80 or 30.8% was spent for
temporary work; §$6,876.86 or 22.19% was spent for repairs; $7,191.38 or
23.1% was spent for maintenance; $995.62 or 3.29 was spent for equip-
ment and unused material, and $4,075.58 or 13.2% was spent for special
cases,

1.65 miles were built to permanent grade at a cost of $2,368.60. There
were no roads built to temporary grade and none were surfaced. 174
miles were built to natural grade at a cost of §9,547.80.

The county road system was dragged an average of 20 times, the
average cost of dragging being $0.75 per mile one round trip. The
average cost of repairs and maintenance was $83.74 per mile of county
road. The total average expenditure per mile of county road was $184.50.

Of the 168 miles in the county road system, 168 were patrolled, there
being 3 districts with an average length of 56 miles.

The total township road expenditure as shown by reports from all of
the 20 townships was $45,358.54.

Bridges.

The total expenditure for bridge and culvert work during 1918 was
$72,698.35 of which $30,297.70 or 41.69 was spent for permanent bridges
and culverts; $3,304.62 or 4.5% was spent for temporary bridges and cul-
verts: $24,086,27 or 33.29% was spent for repairs; $1.331.94 or 1 8% was
spent for eculvert material for townships; $2,400.37 or 3.3% was spent for
equipment and unused material; $562.80 or .8% was spent for filling
bridges and culverts, and $10,714.55 or 14.8% was spent for special cases.

Of the total amount $33,602.32 spent for new bridges and culverts,
$30,297.70 or 90 2% was spent for permanent work; $3,304.62 was spent

emporary work.

rm.'I‘l]'m 1;1110u]:1t last above referred to was spent on the following con-
struction: 1 concrete box culvert costing $1,965.90; 32 concrete pipe cul-
verts with headwalls costing $8.692.27; 2 comncrete abutments costing
$479.27: 1 I-beam span on concrete abutments costing $245.12; 7 pony
trusses with concrete abutments costing $18,015.14; 4 cu'rrugatgd pipe
culverts without headwalls costing $569.50; 2 pony trusses on piling with
wood floor costing $1,075.00, and 4 wood pile bridges costing $1,660.12.

HENRY COUNTY.
Roads.

The total county road expenditure was $23,548.18 of which $4't315.32
or 19,6 was spent for permanent work; $3,461.96 or 14.7 was spent 0;71';;
pairs; $13,564.66 or 57.6% was spent for maintenance; $865.694 zr .w“
was spent for equipment and unused material, and $1,039.55 or 4 4%
Bpelntmfi?; ?:f: 1:111;;?5?: permanent grade at a cost of $4,418.95. The;:
were no roads built to temporary Or natural grade, and none We
surfaced.
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The county road system was dragged an average of 30 times, the
average cost of dragging being $.70 per mile one round trip. The average
cost of repairs and maintenance was $119.65 per mile of county road
The total average expenditure per mile of county road was $165.50.

Of the 142 miles in the county road system, all were patrolled, there
being 7 districts with an average length of 203 miles.

The total township road expenditure as shown by reports from 10 of
the 12 townships was $22,877.48.

Bridges.

The total expenditures for bridge and culvert work during 1918 was
$563,314.63 of which $45,232.85 or 85% was spent for permanent bridges
and culverts; $1,126.48 or 2.19% was spent for temporary bridges and cul-
verts; $2,318.82 or 4.3% was spent for repairs; $407.12 or 0.89 was spent
for culvert material for townships; $2,277.76 or 4.29% was spent for
equipment and unused material; $1,835.10 or 3.4% was spent for filling
bridges and culverts, and $116.50 or 0.2% was spent for speci | cases.

Of the amount $46,359.33 spent for new bridges and culverts, $45,232.85
or 97.5% was spent for permanent work, and $1,126.48 or 2.5% was
spent for temporary work,

The amounts last above referred to were spent on the following con-
struction: 108 concrete box culverts costing $30,424.08; 11 circular con-
crete culverts costing $1,327.12; 8 concrete slab bridges costing $8,779.84;
1 concrete abutment costing $1,636.50; 3 I-beam spans on concrete abut-
ments costing $3,065.21, and 32 corrugated pipe culverts with headwalls
costing $1,126.48. -

HOWARD COUNTY.
Roads.

The total county road expenditure was $21,870.99 of which $12.407.14
or 56.7% was spent for permanent work; $1,803.49 or 8.3% wds spent for
temporary work; $829.35 or 3.8% was spent for repairs; $4.488.49 or 205
was spent for maintenance; $1,094.23 or 5.09% was spent for equipment and
unused material; $1,248.29 or 5.7% was spent for special cases. ’

7 miles were built to permanent grade at a cost of $8,646.37. There
were no roads built to temporary grade, and none were surfaced. 11
miles were built to natural grade at a cost of $1,803.49

The county road system was dragged an average of 19 times, the
average cost of dragging being §$.80 per mile one round trip. The
average cost of repairs and maintenance was $43.48 per mile of county
road. The total average expenditure per mile of county road was $179.00.

Of the 122 miles in the county road system, all were patrolled, there
being 3 districts with an average length of 40.66 miles. _

The total township road expenditure as shown by reports from all of
the 12 townships was $21,090.44.

Bridges.

The total expenditures for bridge and culvert work during 1918 were
$40,465.87 of which $18,200.06 or 45.29% was spent for permanent bridges
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and culverts; $9,247.70 or 22.9% was spent for temporary bridges and
culverts; $3,550.33 or 8.8% was spent for repairs; $2,987.28 or 7.49 was
spent for culvert material for townships; $5,228.31 or 12.9% was spent
for equipment and unused material; $1,142.19 or 2.7% was spent for filling
bridges and culverts, and $20.00 or 0.1% was spent for specia] cases

Of the amount $27,537.76 spent for new bridges and culvers, s1s.2§n.as
or 66.4% was spent for permanent work, and $9,247.70 or 33.69 was spent
for temporary work.

The amounts last above referred ta were spent in the following con-
struction: 19 concrete box culverts costing $8,256.02: 8 circular con-
crete culverts costing $1,117.07; 1 conerete slab bridge costing $1,558.86;
2 I-beam spans on concrete abutments costing $6,938.57; 1 high steel truss
with concrete abutments costing $419.54; 4 corrugated pipe without
headwalls costing §64.34, and 36 wood pile bridges costing $9,183.26.

HUMBOLDT COUNTY.
Roads.

The total county road expenditure was $45,868.256 of which $36,925.17
or 80.5% was spent for permanent work; $815.60 or 1.89 was spent for
$6,864.82 or 15% was spent for maintenance; $305.41 or 0.79 was spent
for equipment and unused material, and $957.25 or 2.0% was spent for
special case.

26.76 miles were bullt to permanent grade at a cost of §22,709.13.
There were no roads built to temporary grade or natural grade. 17.8
miles were surfaced with gravel at a cost of $13,363.65.

The county road system was dragged an average of 28 times, the
average cost of dragging being $1.00 per mile one round trip. The
average cost of repairs and maintenance was $567.63 per mile of county
road. The total average expenditure per mile of county road was $345.00,

Of the 133 miles in the county road system, 100 were patrolled, there
being 5 districts with an average of 20 miles.

The total township road expenditure as shown by reports from 12 of
the 12 townships was $37,867.36,

Bridges.

The total expenditure for bridge and culvert work during 1918 was
$50,518.54 of which $40,074.89 or 78.1% was spent for permanent bridges
and culverts; $1,261.97 or 2.5% was spent for repalrs; $5,287.26 or 10.4%
wag spent for culvert material for townships; $2,704.48 or 5.4% was spent
for equipment and unused material; $809.54 or 1.6% was spent for filling
bridges and culverts, and $380.40 was spent for special cases,

Of the amount $40,074.89 spent for new bridges and culverts, $40,074.80
or 1009 was spent for permanent work.

The amounts last above referred to were spent on the following con-
struction: 35 concrete box culverts costing $17,462.40; 6 circular concrete
culverts costing $849.60; 3 headwalls costing $180.00; 4 concrete slab
bridges costing $7,805.25; 3 concrete abutments costing $3,273.40; 1 con:

13
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crete thru girder costing $440.10: 1 retaining wall costing $100.60; 4

spans with concrete abutments costing $2,846.79, and 2 PORY trusge
conerete abulments costing §7,116.75. T -

IDA COUNTY.
Roads.

The tolal county road expenditure was $12,557.52 of which 000 o
0.3% was spent for temporary work: $5,362.41 or S05% was spesy g
repairs; $4,324.94 or 34.4% was spent for maintenance; $1,352.66 or
was spent for equipment and unused material and $48251 or 155 wn
spent for special cases,

There were no roads built to permanent grade, none to temporary grage
and none surfaced. 1 mile was bullt to natural grade at a cost of £240m

The county road system was dragged an average of 22 Uimes, the
average cost of dragging belng $0.90 per mile one round trip. The averags
cost of repairs and malntenance was $80.96 per mile of county rosd. The
total average expenditure per mile of county road was $85.00,

Of the 132 miles in the county rosd system, 132 were patrolled, thers
being & districts with an avernge length of 26.4 miles,

The total township road expenditure as shown by reports from all of
the 12 townships was $25,470,52,

Bridges.

The total expenditure for bridge and culvert work during 1915 was
$50,292.49 of which $23,022.66 or 46.8% was spent for permanent bridges
and culverts; $8,006.40 or 16,1% was spent for temporary bridges and eul
verts; $8,753.90 or 19.49% was spent for repaira; $2,313.84 or 4.6% wus speal
for culvert material for townships; $3,120.88 or 6.29 was spent for equip
ment and unused material; $3,720.68 or 74% was spont for flling bridges
and culverts, and $246.19 or 0.6% was spent for apeclal cases.

Of the amount §31,119.05 spent for new bridges and culverts, 20008
or 74.1% was spent for permanent work: $8,096.40 or 25.9% was spent for
temporary work.

The amounts last above referred to were spent on the following con-
struction: 18 concrete box culverts costing $20,135.03; 1 pony triss wilh
concrete abutments costing $2,884.62; 1 concrete pipe culvert withod
hoadwalls costing §22.80; 36 corrugated pipe culverts withoat headwals
costing $2,071.10; 3 Ibeam spans on piling abutments costing 15T
aud 4 wood pile bridges costing §2,425.12. .

IOWA COUNTY.
Roads.

The total county road expenditure was $36,424.24 of which SLENS
or 28% was spent for permanent work; $2,616.71 or 7.25 was spent f¢
temporary work; $8.191.83 or 22.6% was spent for repairs; $1S5SLM &
51% was spent for maintenance; $6,000.66 or 16.5% was spent for eqeip.
ment and unused material.
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025 miles were bulll to permanent grade at a cost of $128.40. No
were bullt to temporary grade and none were surfaced. 16.25
:;:: were built 1o natural grade al a cost of §$2.616.71.

The county road system was dragged an average of 47 times, the
average cost of dragging being $.80 per mile one round trip. The average
cost of repairs and maintenance wax $151.68 per mile of county road.
The total sverage expenditure per mile of county road was $206.80.

Of the 176 miles in the county road system, 176 were patrolled, there
peing § districts with an average length of 19.5 miles

The total township expenditure as shown by reports from 17 of the
18 townships was §37.514.50,

Bridges.

The total expenditure for bridge and culvert work during 1918 was
$161,465.17 of which $108.812.73 or 65.1% was spent for permanent bridges
and culverts; $4,596.59 or 2.8% was spent for temporary t_:rinlau u:d cul-
verts; $23,780.868 or 14.7% was spent for repairs; $7.043.73 or 49% was
spent for culvert material for townahips; $13.4456.89 or §3% was spent
tor equipment and unused material; $972.86 or 6% was spent for filling
bridges and culverts, and $811.67 or 6% was spent for special cases.

Of the amount $114,410.32 spent for new bridges and culverts, $100,813.73
or 96% was apent for permanent work and $4.686.59 or 4% was spent

rary work

Iur‘i}l:a?;nnzu lui above referred to were spent on the following con-
struction: 45 cgnereta box culverts costing $48,374.60; 1 conerete pipe
eulvert with headwalln costing $107.40; 1 headwall costing $315.60;
4 concrete slab bridges costing $0,821.79; 1 pair concrete abutments cost-
ing $4.940.22; % Ibenm spans concreto abutmonts costing $24,660.78; &
pony t nb conting $21,604.84: 37 corrugated pipe
culverts, no headwalls, costing $1,200.69; 1 pony truss on piling costing
$2,100.80; one wood pile bridge costing $176.00; 1 migeollanoous bridge or
culvert costing $111.10,

JACKSON COUNTY.
Roads.

The total couniy road expenditure was 32224653 of which $3,884.00
of 174% was spent for permanont work; $1093361 or 49.2 was spent
for repairs: $5,023.8% or 22.4% was spent for maintenance; $776.07 or
55% was spent for equipment and unused material, and §1,629.96 or 7.3%
was spent for special cases.

Ll‘n;“H wl:‘:ﬂllll to permanent grade al a cost of $3,884 00. There
were no roads bullt to temporary or natural grade and none were sur
faced.

The county road system was dragged an average of 40 times, the
average cost of dragging being $.78 per mile one round trip. The average
cost of repairs and maintensnce was $101.32 per mile of county road.
The total average exponditure per mile of county road was §141.50.

Of the 157 miles in the county road system, there was no mileage
Teporied as patrolled.



196 IOWA STATE HIGHWAY COMMISSION

The total township road expenditure as shown by reports from 14 of
the 18 townships was $27,124.99,

Sridges.

The total expenditure for bridge and culvert work during 1918 was
$66,698.55 of which $35,066.37 or 52.6% was spent for permanent bridges
and culverts: $1,2556.21 or 1.8% was spent for temporary bridges and
culverts: $27,324.47 or 41.09 was spent for repairs; $70.76 or 0.1% was
spent for culvert material for townships; $20.40 or 0.1% was spent
for equipment and unused material; $2,128.29 or 3.2% was spent for filling
bridges and culverts, and $831.05 or 1.2% was spent for special cases.

Of the total amount $36,321.58 spent for new bridges and culverts,
$35,066.37 or 96.6% was spent for permanent work and $1,255.21 or 3.4%
was spent for temporary work.

The amounts last above referred to were spent on the following con-
struction: 45 concrete box culverts costing $20,600.96; 25 circular con-
crete culveris costing $5,231.69; 2 corrugated pipe culverts with headwalls
costing $514.50; 1 masonry arch culvert costing $367.35; 2 headwalls
costing $852.00; 1 concrete abutment costing $13.00; 1 retaining wall cost-
ing $521.93; 2 masonry abutments costing $1,814.60; 2 I-beam spans on
concrete abutments costing $3,184.25; 2 pony trusses on concrete abut-
ments costing $1,965 59; 2 corrugated pipe culverts without headwalls
costing $49.60; 3 wood pile bridges costing $840.94, and miscellaneous
bridges and culverts costing $364.67.

JASPER COUNTY. .
Roads. L ik |

The total county road expenditure was $62,132.60 of which $14,225.02
or 22.99 was spent for permanent work; $9,795.38 or 15.8% was spent for
temporary work; $14,704.85 or 23.7% was spent for repairs; $13,048 04
or 21.0% was spent for maintenance; $7,676.32 or 12.3% was spent for
equipment and unused material, and $2,682.99 or 4.3% was spent for special
cases. e

2.0 miles were built to permanent grade at a cost of $7,400.00. 3.0
miles were built to temporary grade at a cost of $6,700.00 52.25 miles
were built to natural grade at a cost of $5,599.77. There were no roads
surfaced.

The county road system was dragged an average of 18 times, the
average cost of dragging being $1.00 per mile one round trip. The average
cost of repairs and maintenance was $135.51 per mile of county road.
The total average expenditure per mile of county road was $304.00.

Of the 204 miles in the county road system, 160 were patrolled, there
being 8 districts with an average length of 20 miles.

The total township road expenditure as shown by reports from all of the
townships was $61,799.59.

Bridges.

The total expenditures for bridge and culvert work during 1918 was
$156.044.64 of which $80,583.36 or 51.7% was spent for permanent bridges
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and culverts; $4,316.43 or 2.8% was spent for temporary bridges and cul-
verts; $36,401.11 or 23.4% was spent for repairs; $17,116.87 or 10.9% was
spent for culvert material for townships; $484.14 or 0.3% was spent for
equipment and unused material; $16,343.43 or 10.5% was spent for filling
bridges and culverts, and $599.30 or 0.4% was spent for special cases.

of the total amount $84,899.79 spent for new bridges and culverts,
$80,583.36 or 94.9% was spent for permanent work and $4,316.43 or 5.1%
was spent for temporary work.

The amounts last above referred to were spent on the following con-
struction: 65 concrete box culverts costing $39,939.77; 3 boiler pipe cul-
verts with headwalls costing $991.66; 16 concrete slab bridges costing
$20,466.19; 4 retaining walls costing $792.60; 2 I-beam spans on concrete
abutments costing $3,225.86; 3 pony trusses on concrete abutments cost-
ing $9,777.78; 1 high steel truss on concrete abutments costing $5,389.50,
and 62 corrugated pipe culverts without headwalls costing $4,316.43.

JEFFERSON COUNTY.
Roads.

The total county road expenditure was $22,545.60 of which §2,373.19
or 10.5% was spent for permanent work; $3,773.560 or 16 8% was spent for
temporary work; $2,420.63 or 10.7% was spent for repairs; $8,884.08 or
29.49% was spent for maintenance; $5,044.20 or 22.4% was spent for equip-
ment or unused material, and $50,00 or 0.2% was spent for special cases.

There were no roads built to permanent grade, none built to temporary
grade and none surfaced. 27.8 miles were built to natural grade at a cost
of $3,474.46.

The county road system was dragged an average of 29 times, the
average cost of dragging being §0.70 per mile one round trip. The
average cost of repairs and maintenance was $80.01 per mile of county
road. The total average expenditure per mile of county road was $159.20.

Of the 141 miles in the county road system, 141 were patrolled, there
being 2 districts with an average length of 70.5 miles,

The total township road expenditure as shown by reports from all of
the 12 townships was $37,840.33.

Bridges.

The total expenditure for bridge and culvert work during 1918 was
$41,628.46 of which $17,393.29 or 41.8% was spent for permanent bridges
and culverts: $2,042.26 or 4.9% was spent for temporary bridges and
culverts; $7,247.95 or 17.4% was spent for repairs; $5,125.66 or 12.3%
was spent for culvert material for townships; $4,714.18 or 113% was
spent for equipment and unused material; $2,067.05 or 5.0% was spent
for filling bridges and culverts, and $3,048.12 or 7.3% Wwas spent for
special cases.

Of the total amount $19,435.55 spent for new bridges and culverts,
$17,393.29 or 89.5% was spent for permanent work; $2,042.26 or 10.5%
was spent for temporary work.
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The amounts last above referred to were spent on the following con-
struction: 22 concrete box culverts costing $11,054.60; 2 headwalls on
culverts previously constructed costing $315.69; 1 pony truss with concrete
abulments costing $6,023.00; 30 corrugated pipe culverts without head-
walls costing $1,608.48, and 3 wood pile bridges costing $433.78.

JOHNSON COUNTY.
Roads.

The total county road expenditure was $31,911.14 of which $120.90 or
0.49% was spent for permanent work; $12,447.70 or 38% was spent for tem-
porary work; $£2,981.62 or 9 3% was spent for repairs; $14,342.43 or 45%
was spent for maintenance; $1,667.32 or 5.2% was spent for equipment
and unused material, and $351.17 or 1.1% was spent for special cases.

There were no roads built to permanent or temporary grade, and
none were surfaced. 60.7 miles were built to natural grade at a cost
of $12,447.70,

The county road system was dragged an average of 31 times, the

*average cost of dragging being $0.76 per mile one round trip. The average
cost of repairs and maintenance was $100.14 per mile of county road.
The total average expenditure per mile of county road was $184.50.

Of the 173 miles in the county road system, 173 were patrolled, there
being 8 districts with an average length of 21.6 miles.

The total township road expenditure as shown by reports from 15 of
the 21 townships was $34,700.37.

Bridges.

The total expenditures for bridge and culvert work during 1918 was
$60,421.78 of which $27,357.66 or 45.49% was spent for permanent bridges
and culverts; $5,510.62 or 9% was spent for temporary bridges and
culverts; $10,157.45 or 16.89% was spent for repairs; $7,692.68 or 12.79%
was spent for culvert material for townships; $2,934.18 or 4.9% was
spent for equipment and unused material; $6,030.19 or 109% was spent
for filling bridges and culverts, and $739.00 or 1.29 was spent for special
cases.

Of the total amount $32,868.28 spent for new bridges and culverts,
$27,357.66 or 83.3% was spent for permanent work, and $5,610,62 or 16.7%
was spent for temporary work,

The amounts last above referred to were spent on the following con-
struction: 27 concrete box culverts costing $11,410.20; 18 circular concrete
culverts costing $2,376.02; 1 headwall costing $26.94. 4 I-beam spans with
concrete abutments costing $6,981.74; 1 pony truss with concrete abut-
ments costing $6,662.76; 48 corrugated pipe culverts with no headwalls

costing $2,686.46, and 139 miscellaneous bridges and culverts costing
$2,824.16.

JONES COUNTY.
Roads.

The total county road expenditure was $38,744.46 of which $3.776.89
or 5.8% was spent for permanent work; $11,048.51 or 28.5% was spent for
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porary work; $8,087.56 or 20.8% was spent for repairs; $11,063.04 or

m
;;5% was spent for maintenance; $3,974.71 or 10.29% was spent for

equipment and unused material and $793.75 or 2.2% was spent for

special cases.
There were no roads built to permanent grade, and none were sur-

faced. 1.1 miles were built to temporary grade at a cost of $3,451.54.
42 miles were built to natural grade at a cost of $8,530.70.

The county road system was dragged an average of 29 times, the
average cost of dragging being $.90 per mile one round trip. The
average cost of repairs and maintenance was $103.51 per mile of county
road. The total average expenditure per mile of county road was $209.20.

Of the 185 miles in the county road system, 165 were patrolled, there
peing 11 districts with an average length of 15 miles.

The total township road expenditure as shown by reports from all of the

16 townships was $41,189.32,

Bridges.

The total expenditure for bridge and culvert work during 1918 was
$50,219.76 of which $25,947.97 or 51.5% was spent for permanent bridges
and culverts; $4,951.50 or 9.9% was gpent for temporary bridges and
culverts: $13,868.03 or 27.7% was spent for repairs; $1,800.31 or 3.6%
was spent for culvert material for townships; $3,172.95 or 6.3% was
spent for equipment and unused material; $327.50 or 0.7% was spent for
filling bridges and culverts, and $1651.60 or 0.3% was spent for special

8.
c”(;t the total amount $30,899.47 spent for new bridges and culverts,
$25,947.97 or 83.9% was spent for permanent work, and $4,951.50 or 16.1%
was spent for temporary work.

The amounts last above referred to were spent on the following con-
struction: 14 concrete hox culverts costing $8,325.08; 1 masonry box
culvert costing $105.10; 4 headwalls costing $473.50; 8 I-beam spans with
concrete abutments costing $17,044.29; 14 corrugated pipe culverts with-
out headwalls costing $592.00, and 4 wood pile bridges costing $4,359.50.

KEOKUK COUNTY.
Roads.

The total county road expenditure was $16,816.656 of which $101.97 or
0.69% was spent for permanent work; $2,258.43 or 13.4% was spent for
temporary work; $3,861.64 or 23% was spent for repairs; $9,383.58 or
55.89% was spent for maintenance; $1,170.98 or 7% was gpent for equip-
ment and unused material, and $40.05 or 0.2% was spent for special
Cases.

There were no roads built to permanent or temporary grade and none
were surfaced. 31 miles were built to natural grade at a cost of $2,258.43.

The county road system was dragged an average of 17 times, the
average cost of dragging being $0.70 per mile one round trip. The
average cost of repairs and maintenance was $79.53 per mile of county
road. The total average expenditure per mile of county road was $100.50.
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Of the 167 miles in the county road system, 162 were patrolled, there
being 9 districts with an average length of 18 miles.

The total township road expenditure as shown by reports from 15 of
the 17 townships was $35,890.60.

Bridges.

The total expenditures for bridge and culvert work during 1918 was
$82,607.09 of which $52,950.89 or 64.19% was spent for permanent bridges
and culverts; $1,485.65 or 1.8% was spent for temporary bridges
and culverts; $14,098.01 or 17.1% was spent for repairs; $2,088.01 or 2.4%
was spent for culvert material for townships; $9,214.98 or 11.29, was
spent for equipment and unused material, and $2,769.55 or 2.49% was
spent for filling bridges and culverts.

Of the total amount $54,436.54 spent for new bridges and culverts,
$52,850.89 or 97.3% was spent for permanent work, and $1,485.65 or 2.7%
was spent for temporary work.

The amounts last above referred to were spent on the following con-
struction: 39 concrete box culverts costing $37,068,90; 13 concrete pipe
culverts with headwalls costing $2,880.33; 2 pony trusses with concrete
abutments costing $13,001.66; 18 corrugated pipe culverts without head-
walls costing $1,405.63, and miscellaneous bridges and culverts costing
$80.02,

KOSSUTH COUNTY.
Roads.

The total county road expenditure was $45,253.24, of which $21,041.52 or
46.59% was spent for permanent work: $1,575.50 or 3.5% was spent for
temporary work; $6,146.91 or 13.69 was spent for repairs; $13,287.27 or
29.4% was spent for maintenance: $1,300.26 or 2.9% was spent for equip-
ment and unused material, and $1,901.76 or 4.1% was spent for special
cases,

No roads were built to temporary grade. 7.41 miles were built to per-
manent grade at a cost of $12,945.30. 10 miles were built to natural grade
at a cost of $1,675.50. 6.53 miles were surfaced with gravel at a cost of
$7,363.67.

The county road system was dragged an average of 32 times, the
average cost of dragging being $0.97 per mile one round trip. The average
cost of repairs and maintenance was $69.41 per mile of county road. The
total average expenditure per mile of county road was $161.30.

Of the 280 miles in the county road system, 280 were patrolled, there
being 5 districts with an average length of 56 miles.

The total township road expenditure as shown by reports from 14 of
the 28 townships was $46,803.53.

Bridges.

The total expenditure for bridge and culvert work during 1918 was
$67,620.42 of which $2,400.82 or 3.5% was spent for permanent bridges and
culverts; $25,714 or 38.29% was spent for temporary bridges and culverts;
$11,321.98 or 16.7% was spent for repairs; §$7,088.26 or 10.5% was spent
for culvert material for townships; $16,000.00 or 23.7% was spent for
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yment and unused material; $2,483.81 or 3.6% was spent for filling
: ts, and $2,611.45 or 3.8% was spent for special cases.

equi
and culver
brigﬁleihe total amount $28114.92 spent for new bridges and culverts,

was spent for permanent work, and $25,714.10 or 91.4%
was spent for temporary work.

$2,400.82 or 8.6%

The amounts last above referred to were spent on the following con-
struction: 3 concrete box culverts, costing $482.30; 16 circular concrete
-culverts costing $1,918.52; 159 corrugated pipe culverts without headwalls
costing $2,703.97; and 35 wood pile bridges costing $23,010.13.

LEE COUNTY.

Roads.

The total county road expenditure was $23,820.38, of which $3,760.71 or
15.89 was spent for permanent work; $7,133.49 or 29.9% was spent for
temporary work; $294.12 or 1.29% was spent for repairs; $10,576.33 or
4459 was spent for maintenance; $2,055.73 or 8.6% was spent for equip-

sed material.
me’?‘:n:rzdv:rl:ri no roads built to permanent or temporary grade. 36 miles
were built to natural grade at a cost of $2.858.63. 25 miles were surfaced
with gravel at a cost of $1,157.89.

The county road system was dragged an average of 10 times, the average
cost of dragging being $0.80 per mile one round trip. The average cost of
repairs and maintenance was $72.67 per mile of county road. The total
average expenditure per mile of county road was $£158.50.

Of the 150 miles in the county road system, 1560 were pairolled, there
being 23 districts with an average length of 6.5 miles. .

The total township road expenditure as shown by reports from all of

the 15 townships was $32,145.94.

Bridges.

The total expenditures for bridge and culvert work during 1918 was
$46,342.75 of which $26,870.80 or 58.2% was spent for permanent bridges
and culverts: $463.39 or 1% was spent for temporary bridges and culverts;
$5,383.80 or 11.5% was spent for repairs; $2,464.56 or 5.3% was spent for
culvert material for townships; $11,035.45 or 23.7% was spent for equip-
ment and unused material; $124.75 or 0.39% was spent for filling bridges
and culverts.

Of the total amount $27,334.19 spent for new bridges and culverts,
$26,870.80 or 98.59% was spent for permanent work, and $463.39 or 1.5%
was spent for temporary work,

The amounts last above referred to were spent on the following con-
struction: 8 concrete box culverts, costing $3,477.09; 17 circular concrete
culverts costing $2,638.47; 13 boiler pipe culverts with headwalls costing
$1,217.27; 2 pony trusses with concrete abutments costing $16,512.46; 10
corrugated pipe culverts without headwalls costing $208.25; 1 I-beam span
on concrete abutments costing $3,025.51; 1 boiler pipe culvert costing
$71.60, and 1 wood pile bridge costing $183.54.
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LINN COUNTY.
Roads.

The total county road expenditure was $71,400.03, of which $26,562.50, or
37.29% was spent for permanent work; $5,837.68 or 8.1% was spent for
temporary work; $10,903.00 or 15.5% was spent for repairs; $21,5651.35 or
30.1% was spent for maintenance; $4,402.22 or 6.1% was spent for equip-
ment and unused material; $2,144.28 or 3.0% was spent for special cases;
0.8 miles were built to permanent grade at a cost of $3,042.00, No roads
were built to temporary grade. 37.5 miles were built to natural grade at a
cost of $5,767.97. 0.8 miles were surfaced with concrete at a cost of
$21,663.71.

The concrete paving and permanent grading reported above, the first
project of the kind in the state, is located on the Lincoln Highway midway
between Marion and Mt. Vernon. The Lincoln Highway Association fur-
nished 3000 barrels of cement for the construction of this pavement, which
was started in September 1918, but owing to war conditions was retarded
s0 that the season closed with approximately 1000 ft. unfinished. This
pavement Is of single course reinforced concrete 16 feet wide.

The county road system was dragged an average of 47 times, the
average cost of dragging being $1.00 per mile one round trip. The average
cost of repairs and maintenance was $148.33 per mile of county road. The
total average expenditure per mile of county road was $327.50.

Of the 218 miles in the county road system, 168 were patrolled, there
being 21 districts with an average length of 8 miles.

The total township road expenditure as shown by reports from all of
the 20 townships, was $50,874.17.

Bridges.

The total expenditure for bridge and culvert work during 1918 was
$79,864.48, of which $41,640.75 or 52.1% was spent for permanent bridges
and culverts; $3,423.10 or 4.39% was spent for temporary bridges and cul-
verts; $17,469.25 or 21.9% was spent for repairs; $3,960.87 or 4.69% was
spent for culvert material for townships; $9,764.51 or 12.29% was spent for
equipment and unused material; $3,425.00 or 4.39% was spent for filling
bridges and culverts; $451.00 or 0.6% was spent for special cases.

Of the total amount $45,063.85 spent for new bridges and eculverts,
$41,640.75 or 92.4% was spent for permanent work; $3,423.10 or 7.6% was
spent for temporary work.

The amounts last above referred to, were spent on the following con-
struction: 29 concrete box culverts, costing $16,458.65; 7 circular concrete
culverts, costing $1,109.39: 2 corrugated pipe culverts (with headwalls)
costing $276.33; 2 boiler pipe culverts (with headwalls) costing $523.50;
2 concrete slab bridges, costing $6,4583.28 » 1 concrete deck girder, costing
$2,919.20; 4 I-beam spans on concrete abutments, costing $11,498.90; 1 high
steel truss-concrete abutment, costing $2,371.50; 8 corrugated pipe (with-
out headwalls) costing $121.60; 1 pony truss on piling-wood floor, costing
$744.45; 6 wood pile bridges, costing $2,657.065.
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LOUISA COUNTY.

Ro'd.o

The total county road expenditure was $23,303.02 of which $2,767.49 or

as spent for permanent work; $7,217.80 or 31.19% was spent for

B ary woik $458.02 or 1.9% was spent for repairs; $9,085.70 or 39.0%
:emporfir{ for n.mintennnce; $1,473.30 or 6.3% was spent for equipment
iz SI:"c-.::f‘.'d material and $2,300.71 or 9.99 was spent for special cases.
= sunmuilea were built to permanent grade at a cost of $557.75. There were

¥ ads built to temporary grade. 79 miles were built to natural grade at
:Oc:::il of $7,187.42. 0.33 miles were surfaced with gravel at a cost of
“7';533‘ county road system was dragged an average of 26 times, 'lhe
average cost of dragging being $1.00 per mile one round trip. The aven:;:o
cost of repairs and maintenance was $85.20 per mile of county road. e
total average expenditure per mile of county road was $208.00.

Of the 112 miles in the county road system, 112 were patrolled, there
being 3 districts with an average length of 37% miles. AT

The total township expenditure as shown by reports from 10 of the

townships was $28,086.72.

Bridges.

The total expenditure for bridge and culvert work during 1918 was
$30,347.89 of which $7,632.49 or 25.1% was spent for permanent bridges
and culverts; $6,887.32 or 22.79 was spent for lerriporary bridges and
culverts; $11,778.80 or 38.8% was spent for repairs; $2,052.39 or 6.8% \\;ws
spent for culvert material for townships; $1,200.75 or 4.3% was spent icn'
equipment and unused material; $526.80 or 1.7% was spent for filling
bridges and culverts and $170.34 or 0.6% was spen?. for special cases.

Of the total amount $14,519.81 spent for new bridges and culverts
$7,632.49 or 52.5% was spent for permanent work and $6,887.32 or 47.5%

r temporary work.

waTul:zp:[:tt:::nta la.st abzve referred to were spent on the following con-
struction: 5 concrete box culverts, costing $4,714.51; 2 circular concrete
culverts costing $957.94; 1 cast iron pipe culvert with headwalls costing
§690.62; 1 I-beam span on concrete abutments costing $1,236:S7; 1 pony
truss with concrete abutments costing $103.55; 3 concrete pipe culverts
without headwalls costing $145.60; 40 corrugated pipe culverts without
headwalls costing $1,007.80; 10 wood pile bridges costing §5,351.12 and
miscellaneous bridges and culverts costing $382.80.

LUCAS COUNTY.
Roads.

The total county road expenditure was $15,5615.93 of which $4,013.97 im'
25.9% was spent for repairs; $7,674.64 or 49.4% was spent for ma ni
tenance; $2,326.32 or 15.09% was spent for equipment and unused materia
and $1,501.00 or 9.7% was spent for special cases.

No work of a permanent or temporary nature was done.
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The county road system was dragged an avera
ge of 25 time
cost of dragging being $0.70 per mile one round trip. The 1::3 e
repairs and maintenance was $78.98 per mile of county r;ad raﬁ‘ehcost o
average expenditure per mile of county road was $104.75 ) b s
Of the 148 miles in the county road system. 1 =
system, 148 wer
being 11 districts with an average length of 1214 miles R s
The total township road expenditure as show '
g $ n by re :
12 townships was $22,449.66. T e R R

Bridges.

The total expenditures for bridge r
$54,044.04 of which $24,435.70 or 4;33:“23::1;‘;;:‘. ::::el:::lng
and eulverts; $2,129.59_or 3.8% was spent for temporary hr:]“em e
verts; $§4,962.84 or 9.29 spent for repairs; $5,410.09 or 10 0% b
culvert material for townships; $2,383.79 or 4.49 was sp'ent rwas el
and unused material; $13,018.41 or 24.29% was spent for fillin Dl;)ei?Iulpmant
culverts and $1,703.62 or 3.1% was spent for special casesg g -
32‘0;3}1;3 ;:t;.; la;mount $26,666.29 spent for new bridges 'and culverts

435, 1% was spe y ;
was spent for temporary :ro?-}t(.mr i

The amounts last above referred to were spent on the followi
struction: 27 concrete box cylverts, costing $15,622.34: 52 ¢ o ila e
culverts with headwalls costing $8,171.28; 2 cast iron ;)!pe cmll:mtt: N’Pﬂ
headwalls costing $195.52; 1 retaining wall costing $446.56; u346r .
pipe culverts without headwalls costing $1,502.54: 2 eorr;: :.;t. d c:mCl'ﬂtﬂ
verts without headwalls costing $174.53; 1 boiler pipe culvar: w':th:un:a‘:ll:
:;l;sz Gcoatlng $9.00; 4 cast iron pipe culverts without headwalls costing

.26 and 2 wood pile bridges costing $164.26,

LYON COUNTY.
Roads.

g g’he total county road expenditure was $17,418.11 of which $3,285.756 or

wt.n:ir::ys spa;t t:lr permanent work; $4,253.24 or 24.4% was spent for
work; 67276 or 9.7% was spent for re

pairs; $3,362.28 or

19.3% was spent for maintenance; $1,589.56 or 9.1% was spent for equip-

ment and unused ;
e material and $3,254.563 or 18.6% was spent for special

muo.zs of a mile was built to permanent grade at a cost of $3,285.75. 23.4

o :s were built to natural grade at a cost of $4,253.24. There were r;o
B:I' :ebuilt t:n temporary grade and none were surfaced
county road system was dragged an ave ¥

rage of 20 times, the

::::aste cost of dragging being $0.90 per mile one round trip. The average

2 tmo repairs and maintenance was $26.50 per mile of county road. The

0 Ota.t;zralseso exl]:enditure per mile of county road was $91.50,
mile
Wik 0 s in the county road system, no mileage was reported
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Bridges.

otal expenditure for bridge and culvert work during 1918 was
$60,386.19 of which $35,642.01 or 59.1% was spent for permanent bridges
and culverts; $134.90 or 0.2% was spent for temporary bridges and cul-
verts; $13,129.44 or 21.89% was spent for repairs; $2,904.73 or 4.8% was
ert material for townships; §1,634.20 or 2.7% was spent for
equipment and unused material; 24.804,48 or 7.9% was spent for filling
bridges and culverts, and $2,136.43 or 3.5% was spent for special cases.

Of the total amount $35,776.91 spent for mew bridges and culverts,
$35,642.01 or 99.6% was spent for permanent work and $134.90 or 0.4%
was spent for temporary work.

he amounts last above referred to were spent on the following con-
struction: 18 concrete box culverts costing $4.417.83; 2 concrete deck
girders costing $9,667.42; 6 I-beam spans on concrete abutments costing
$4,160.60; 4 pony trusses with concrete abutments costing $8,173.10; 3 high
steel trusses on concrete abutments, costing $9,223.06, and corrugated pipe
culvert without headwalls, costing $134.90,

The t

spent for culv

MADISON COUNTY.
Roads.

The total county road expenditure was $23,6565.46, of which $7,285.79 or
319% was spent for temporary work; $5,993.88 or 25.4% was spent for
repairs; $4,243.89 or 18% was gpent for maintenance; $4,505.79 or 19.1%
was spent for equipment and unused material, and $1,526.01 or 6.5% was
spent for special cases.

There were no roads built to permanent or temporary grade and none
were surfaced. 47.5 miles were built to natural grade at a cost of
$5,783.79. =

The county road system was dragged an average of 16 times, the
average cost of dragging being .80 per mile one round trip. The average
cost of repairs and maintenance was $63.19 per mile of county road. The
total average expenditure per mile of county road was $145.00.

Of the 162 miles in the county road system, there were none reported as

being patrolled. .
The total township road expenditure as shown by reports from 16 of the

16 townships was $35,960.84.

Bridges.

The total expenditures for bridge and culyert work during 18918 was
$68,020.49, of which $22,009.41 or 32.4% was spent for permanent bridges
and culverts; $5,869.06 or 8.6% was spent for temporary bridges and cul-
verts; $13,325.75 or 19.7% was spent for repairs; $80999.88 or 13.2% was
spent for culvert material for townships; $5,416.08 or 8% was spent for
equipment and unused material; $10,869.80 or 15.9% was spent for filling
bridges and culverts, and $1,630.51 or 2,29, was spent for special cases.

Of the total amount $27,878.47 spent for new bridges and culverts,
$22,009.41 or 79% was spent for permanent work, and $5,869.06 or 21%
was spent for temporary work.
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The amounts last above referred to were spent on the following con-
struction: 31 concrete box culverts, costing $20,572.28; 1 concrete pipe
culvert costing $524.84; 1 masonry box culvert costing $818.17; 1 concrete
abutment costing $94.12; 1 concrete pipe culvert without headwalls costing
$225.02: 27 corrugated pipe culverts without headwalls costing $1,902.74:
1 I-beam span on piling abutments costing $498.99 (one-half from Adair
county), and 11 wood pile bridges costing $3,442.31,

MAHASKA COUNTY.
Roads.

The total county road expenditure was $38,144.61 of which $8.815.60 or
23% was spent for permanent work; $8,947.05 or 23.4% was spent for tem-
porary work; $4,906.96 or 12.9% was spent for repairs; $11,125.00 or 29.4%
was spent for maintenance; $3,873.00 or 109 was spent for equipment and
unused material, and $476.20 or 1.39% was spent for special cases.

3.76 miles were built to permanent grade at a cost of $7,782.20. 1 mile
was built to temporary grade at a cost of $250,00. 33 miles were built to
natural grade at a cost of $3,402.50. No roads were surfaced.

The county road system was dragged an average of 25 times, the
average cost of dragging being $.80 per mile one round trip. The average
cost of repairs and maintenance was $103.39 per mile of county road. The
total average expenditure per mile of county road was $245.50.

Of the 155 miles in the county road system, all were patrolled, there
being 6 districts with an average length of 25.8 miles.

The total township road expenditure as shown by reports from all of
the 18 townships was $45,896.92.

Bridged.

The total expenditure for bridge and culvert work during 1918 was
$65,470.44 of which $31,604.87 or 48.49% was spent for permanent bridges
and culverts: $3.250.02 or 4.99% was spent for temporary bridges and cul-
verts; $6,665.40 or 10.4% was spent for repairs; $9,5613.81 or 14.5% was
spent for culvert material for townships; $9,252.69 or 14% was spent for
equipment and unused material; $2,993.74 or 4.69% was spent for filling
bridges and culverts, and $2,189.91 or 3.29, was spent for special cases,

Of the total amount $34,854.89 spent for new bridges and culverts,
$31,604.87 or 90.7% was spent for permanent work, and $3,250.02 or 9.3%
was spent for temporary work,

The amounts last above referred to were spent on the following con-
struction: 22 concrete box culyerts, costing $16,757.49; 23 concrete pipe
culverts with headwalls, costing $496.35: 1 boiler pipe culvert costing
$90.00; 6 headwalls costing $1,776.18; 2 concrete slab bridges costing
$2,982.15; 2 high steel trusses with concrete abutments costing $9,502.70;
54 concrete pipe culverts without headwalls, costing $1,560.09; 39 boiler
pipe culverts without headwalls, costing $992.06; 3 wood pile bridges
costing $797.87.

ROAD AND BRIDGE EXPENDITURES

[5-]
=
-3

MARION COUNTY.

Roads.
The total county road expenditure was $84,426.26 of which $48,432.12 or

57.6% was spent for permanent work; $14,050.80 or 16.69 was spent for
te{nporary work: $3,939.16 or 4.6% was spent for repairs; $8,268.77 or 9.8%
was spent for maintenance; $4,750.47 or 5.6% was spent for equipment and
unused material and $4,984.94 or 5.9% was spent for special cases.ﬂ
14.7 miles were built to permanent grade at a cost of $47,961.74, No
roads were built to temporary g;sé%e or surfaced. 43.9 miles were built to
cost of $14,050.80.
natr;l;l‘zl gzrdlfyatriad syst;m was dragged an average of 31 times, the
average cost of dragging being $0.86 per mile one round trip. Tl:e
average cost of repairs and maintenance was $71.87 per mile of cm;nony
road. The total average expenditure per mile of c:ounty.mad was $500.00.
Of the 169 miles in the county road system, 4‘_7 were patrolled, there
being 3 districts with an average length of 15.66 miles. o
The total township road expenditure as shown by reports from all of the

15 townships was $34,030.97.

Bridges.

The total expenditure for bridge and culvert work during 1918 was
$70,186.34 of which $36,213.24 or 51.5% was spent for permanent bridges
and culverts: $812.00 or 1.1% was spent for temporary bridges and cul-
verts; $4,260.52 or 6.1% was spent for repairs; 24,409.88 or 6.3% was spent
for eulvert material for townships; $11,413.98 or 16.47% was spent 1fm' 3
equipment and unused material; $11,961.06 or 17.0% was spellnt for filling
bridges and culverts and $1,115.66 or 1.69% was spent for special cases.

Of the total amount $37,025.24 spent for new bridges and culverts,
$36,213.24 or 97.6% was spent for permanent work and $812.00 or 2.4% was

mporary work.

spe';‘lttlema:mtjun?.s la:'L ahove referred to were spent on the following con-
struction: 36 concrete box culverts costing $25,939.59; 17 circular concrete
culverts costing $3,533.96; 1 cast iron pipe culvert with headwalls custintg
$120.90; 1 headwall costing $20.80; 1 I-beam span on concrete ah:.:;x;l'?e;gs's
costing $1,020.00; 1 pony truss with conerete abutments costing $5, .teé
2 concrete pipe culverts without headwalls costing $632.00; 10 corruga
pipe culverts without headwalls costing $180.00,

MARSHALL COUNTY.
Roads. 5

The total county road expenditure was $69,018.66, of which $48-290-‘:0t0:
70.09, was spent for permanent work; $1,728.14 or 2.5% was apsi:inza gr
temporary work; $2,197.10 or 3.2% was gpent for repairs; $13,6 .t e
19.8% was spent for maintenance, and $3,147.51 or 4.5% was spen
equipment and unused material.

qltfﬂ miles were built to permanent grade at a cost of 347.?22.010. ng
roads were built to temporary grade. 23.5 miles were built to nattnracg;': i
at a cost of $1,728.14. 0.74 miles were surfaced with gravel at a
$471.40.
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The county road system was dragged an average of 42 times, the

average cost of dragging being $0.75 per mile one round trip. The average

cost of repairs and maintenance was $83.85 per mile of county road. The
total average expenditure per mile of county road was $364.50.

Of the 189 miles in the county road system, 189 were patrolled, there
being 11 districts with an average length of 17.2 miles.

The total township road expenditure as shown by reports from all of the
18 townships was $44,718.75.

Bridges.

The total expenditure for bridge and culvert work during 1918 was
§165,334.99, of which $134,929.22 or 81.6% was spent for permanent bridges
and culverts; $1,810.97 or 1.1% was spent for temporary bridges and cul-
verts; §11,648.10 of 7.1% was spent for repairs; $3,228.08 or 1.9% was
spent for culvers material for townships; $3,473.51 or 2.1% was spent for
equipment and unused material; $8,824.55 or 5.4% was spent for filling
bridges and culverts, and $1,420.56 or 0.8% was spent for special cases.

Of the total amount $136,740.19 spent for new bridges and culverts,
$134,929.22 or 98.6% was spent for permanent work, and §1,810.97 or 1.4%
was spent for temporary work.

The amounts last above referred to were spent on the following con-
struction: 98 concrete box culverts costing $64,593.51; 15 circular concrete
culverts costing $3,848.17; 1 concrete pipe with headwalls costing $186.85;
5 headwalls costing $466.07; 8 concrete slab bridges costing $19,970.23; 1
concrete arch bridge costing $16,010.00; 5 I-beam spans on concrete abut-
ments costing $16,888.71: 1 pony truss with concrete abutments costing
$3,444.28; 1 high steel truss with concrete abutments costing $9,521.40; 5
corrugated pipe culverts without headwalls costing $267.30; 6 cast iron
pipe culverts without headwalls costing $474.56; 1 wood pile bridge cost-
ing $556.56, and 13 miscellaneous bridges and culverts costing $512.55.

MILLS COUNTY.
Roads.

The total county road expenditure was $29,242.84 of which $5,828.98 or
19.9% was spent for temporary work; $9,701.25 or 33.2% was spent for
repairs; $7,257.61 or 24.8% was spent for maintenance; $5,830.00 or 20.0%
was spent for equipment and unused material and $625.00 or 2.1% was
spent for special cases,

There were no roads built to permanent or temporary grade, and none
were surfdced. 51.4 miles were built to natural grade at a cost of $5,828.98.

The county road system was dragged an average of 12 times, the
average cost of dragging being $0.90 per mile one round trip. The average
cost of repairs and maintenance was $154.17 per mile of county road. The
total average expenditure per mile of county road was $265.00.

Of the 110 miles in the county road system, 108 were patrolled, there
being 8 districts with an average length of 13.5 miles.

The total township road expenditure as shown by reports from 10 of the
13 townships was $17,474.80.
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’ri':::.t'olal expenditures for bridge and culvert work during 1918 was $90,-
f which $20,768.57 or 23.1% was spent for permanent bridges and
Ly 0' $18,169.05 or 20.1% was spent for temporary bridges and cul-
culve-rtssi" 81:;. Bo.or 14.2% was spent for repairs; $3,358.48 or 3.7% was
rerts.r r-c'u!v;ert material for townships; $20,472.61 or 22.89 was spent for
o (:anr. and unused material; $6,5671.85 or 7.3% was spent for filling
:?—1‘:11!)::; and culverts and $7,940.86 or 8.8%, was spent for special cases.
0% the tota] amount $38,937.62 spent for new bridges and culverts,
$20,768.57 or 53.3% was spent im' permanent work and $18,169.05 or 46.7%
mporary work.
“‘3;::9 anl:lofi);t:e]a:t‘) above referred to were spent on the following con-
truction: 11 concrete box culverts costing §16,187.31; 12 concrete pipes
- rh headwalls, costing $3,306.50; 3 headwalls on culverts previously con-
;irtucted. costing $1,274.76; 2 pony trusses on piling, wood floors, costing
$8,720.28 and 14 wood pile bridges costing $9,448.77.

MITCHELL COUNTY.,
Roads.

The total county road expenditure was $25,575.42 of which $5,351.78 or
20.99% was spent for permanent work; $6,202.28 or 24.2% was :smant8 for
temporary work; $5,278.04 or 20.6% was spent for repairs; $3,617.7 Ior
14.39% was spent for maintenance; $4,947.92 or 19.3% was spent for equip-
ment and unused material, and $177.62 or 0.7% was spent for special cases.

2.0 miles were built to permanent grade at a cost of $§831.20. 30.5 miles
were built to natural grade at a cost of $6,202.28; 5.0 miles were surfaced
with gravel at a cost of $4,714.564. There were no roads built to temporlar:
s 26 times, the

The county road system was dragged an average of E
average cost of dragging being $0.88 per mile one round trip. The average
cost of repairs and maintenance was $68.83 per mile of county road. The
total average expenditure per mile of county road was $198.00.

Of the 129 miles in the county road system, 3 were patrolled, there being

ct with an average length of 3 miles.
: d':;:: t;Lal township road expenditure as shown by reports from all of the
16 townships was $24,106.82.

Bridges.

The total expenditure for bridge and culvert work during 1918 was
$65,314.85 of which $38,308.82 or 58.7% was spent for permanent bridges
and culverts; $2,057.40 or 3.1% was spent for temporary bridges and cul-
verts; $8,036.75 or 12.3% was spent for repairs; $1,378.82 or 2.1% was spent
for culvert material for townships; $5,612.25 or 8.6% was spent for equip-
ment and unused material; $7,501.83 or 11.5% was spent for filling bridges
and culverts, and $2,518.98 or 3.8% was spent for special cases.

Of the total amount $40,366.22 spent for new bridges and culvert;.
$38,308.82 or 95.0% was spent for permanent work and $2,057.40 or 5.0%

was spent for temporary work.
14
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The amounts last above referred to were spent on the following con-
struction: 93 concrete box culverts costing $29,142.54; 1 concrete slah
bridge costing $2,246.88; 4 I-beam spans on concrete abutments costing
$6,919.40; and 115 corrugated pipe culverts without headwalls costing
$2,057.40.

MONONA COUNTY.
Roads.

The total county road expenditure was $30,259.44, of which $4,927.61 or
16.3% was spent for permanent work; $4,175.76 or 13.89; was spent for
temporary work; $2,499.72 or 8.3% was spent for repairs; $13,248.92 or
43.8% was spent for maintenance; $2,741.98 or 9% was spent for equipment
and unused material; $2,665.46 or 8.89 was spent for special cases.

There were no roads built to temporary grade, and none were surfaced,
4.3 miles were built to permanent grade at a cost of $4,922.01. 31.0 miles
were built to natural grade at a cost of $4,175.76.

The county road system was dragged an average of 28 times, the average
cost of dragging being $.90 per mile one round trip. The average cost of
repairs and maintenance was $97.562 per mile of county road. The total
average expenditure per mile of county road was $188.00. F

Of the 161 miles in the county road system, all were patrolled, there
being 9 districts with an average length of 17.9 miles.

The total township road expenditures as shown by reports from all of
the 19 townships was $37,507.42.

Bridges.

The total expenditure for bridge and culvert work during 1918 was
$74,287.37, of which $14,677.48 or 19.7% was spent for permanent bridges
and culverts; $31,197.13 or 42% was spent for temporary bridges and cul-
verts; $16,480.55 or 22.2% was spent for repairs; $2,605.72 or 3.4% was
spent for culvert material for townships; $5,288.97 or 7.1% was spent for
equipment and unused material; $1,974.07 or 2.7% was spent for filling
bridges and culverts, and $2,163.45 or 2.9% was spent for special cases.

Of the total amount $45874.61 spent for new bridges and culverts,
$14,677.48 or 32.09% was spent for permanent work, and $31,197.13 or 68%
was spent for temporary work.

The amounts last above referred to were spent on the following con-
struction: 21 concrete box culverts costing $9,760.10; 1 headwall costing
$126.90; 3 concrete slab bridges costing $4,726.80; 1 pony truss with con-
crete abutments costing $63.68; 33 concrete pipe culverts without head-
walls costing $2,454.41; 11 corrugated pipe culverts without headwalls
costing $724.16; 1 pony truss on tubes costing $626.20; 6 I-beam spans on
piling abutments costing $3,640.87; 7 pony trusses on piling with wood
floors costing $20,622.16; wood pile bridges costing $3,200.93, and miscel-
laneous bridges and culverts costing $28.40.

MONROE COUNTY.
Roads.

The total county road expenditure was $19,244.82 of which $6,645.90 or
34.6% was spent for repairs; $9,646.80 or 50.1% was spent for maintenance;
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. equipment and unused material, and
§2.094.52 or 1099 was spent for equip

459, was spent for special cases.
“5;:: c::rount? road system was dragged an average of 27 times, the

s cost of dragging being $0.90 per mile one round trip. The average
prares epairs and maintenance was £97.27 per mile of county road. The
o rrl; e expenditure per mile of county road was $115.10.
wtnlra:':e 12:57 miles in the county road system, 153 were patrolled, there
135 g districts with an average length of 17 miles.

The total township road expenditure as shown by reports from all of

{he 12 townships was $22,290.84.

Bridges.

The total expenditure for bridge and culvert work during 1918 was
$49,365.71 of which $32,038.92 or 65.0% was spent for permanent bridges
anci culverts; $1,967.63 or 4.09 was spent for temporary bridges and
culverts; $7,172.04 or 14.59% was spent for repairs; $3,695.83 or 7.4% was
gpent for culvert material for townships; $696.42 or 1.4% was spent irm'
equipment and unused material; $2,689.87 or 55% was spent for filling
pridges and culverts and $1,105.00 or 2.2% was spent for apecial cases. t

Of the total amount $34,006.55 spent for new bridges and culve; :_,
$32,038.92 or 94.2% was spent for permanent work and $1,967.63 or 5.8%

emporary work,

wa;‘:: e:t:::::;tls lal:at above referred to were spent on the following con-
struction: 18 concrete box culverts costing $18,836.46; 1 concrete op:];t?
with headwalls costing $765.00; 2 masonry box culverts costing $1,30 c':- 2
& headwalls costing $2,120.15; 1 concrete slab bridge costing $1,447.0 ;
I-beam spans on concrete abutments costing $7,661.21; 1 concrete P l;:e
without headwalls costing $74.76; 20 corrugated pipes without headwalls
costing $881.11 and 1 wood pile bridge costing $1,011.77.

MONTGOMERY COUNTY.
Roads.

The total county road expenditure was $28,185.98 of which $4,191.40 or
14.9% was spent for permanent work; $4,588.55 or 16.3% was spentg(or
temporary work; $9,760.10 or 34.69 was spent for repairs; $7,637.4 it:ur
26.8% was spent for maintenance; $665.32 or 2.4% was spent for equipl-
ment and unused material and $1,443.12 or 5.09% was spent for specia
Cﬂ-ﬂ':g- miles were built to temporary grade at a cost of $4,170.60. There
were no roads built to permanent or natural grade and none were surfaced.

The county road system was dragged an average of 46 times, the
average cost of dragging being $0.70 per mile one round trip. The average
cost of repairs and maintenance was $136.47 per mile of county road. The
total average expenditure per mile of county road was $223.80.

Of the 126 miles in the county road system, 126 were patrolled, there
being 6 districts with an average length of 21 miles.

The total township road expenditure as shown by reports from 6 of the
12 townships was $16,167.19.
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Bridges.

The total expenditure for bridge and culvert work during 1918 was
$76,080.51 of which $21,988.31 or 28.8% was spent for permanent bridges
and culverts; $10,825.44 or 14.29% was spent for temporary bridges and
culverts; $17,135.42 or 22.7% was spent for repairs; $3,5648.72 or 4.7% was
spent for culvert material for townships; $20,286.12 or 26.6% was spent for
equipment and unused material, and $2,296.50 or 3.0% was spent for special
cases, : o oA

Of the total amount $32,813.76 spent for new bridges and culverts,
$21,988.31 or 66.9% was spent for permanent work and $10,825.44 or 33.1%
was spent for temporary work.

The amounts last above referred to were spent on the following con-
struction: 2 concrete box culverts costing $6,468.46; 30 concrete pipe
culverts with headwalls costing $8,138.47; 18 headwalls costing $3,466.54;
1 pony truss with concrete abutments costing $3,914.84; 30 concrete pipes
without headwalls costing $1,829.57; 1 pony truss on piling with wood floor,
costing $2,986,79; 21 wood pile bridges costing $5,970.08 and 1 miscellaneous
bridge or culvert costing $39.00.

MUSCATINE COUNTY.
Roads. - g i ol ”L

The total county road expenditure was $37,108.90 of which $16,048.15 or
43.39, was spent for permanent work; $2,127.00 or 5.7% was spent for
temporary work; $590.57 or 1.5% was spent for repairs; $11,680.80 or
31.5% was spent for maintenance; $1,214.86 or 3.39% was spent for equip-
ment and unused material and $5,447.43 or 14.7% was spent for special
cases,

7.556 miles were built to permanent grade at a cost of $9,281.46; 25 miles
were built to natural grade at a cost of $2,110.34 and 3.18 miles were sur-
faced with gravel at a cost of $6,080.18. There were no roads built to
temporary grade,

The county road system was dragged an average of 53 times, the average
cost of dragging being $0.90 per mile one round trip. The average cost of
repairs and maintenance was $87.68 per mile of county road. The total
average expenditure per mile of county road was $267.00.

Of the 139 miles in the county road system, 139 were patrolled, there
being 9 districts with an average length of 15.45 miles,

The total township road expenditure as shown by reports from all of the
15 townships was $31,130.98.

Bridges.

The total expenditure for bridge and culvert work during 1918 was
$37,636.23 of which $23,385.26 or 62.3% was spent for permanent bridges
and culverts; $832.31 or 2.29% was spent for temporary bridges and cul-
verts; $5,779.08 or 15.4% was spent for repairs; $3,707.59 or 9.9% was
spent for culvert material for townships; $1,885.67 or 5.09% was spent for
equipment and unused material; $534.25 or 1.4% was spent for filling
bridges and culverts and $1,412.07 or 3.8% was spent for special cases.
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| amount $24,217.57 spent for new bridges and culverts,

e tota =
e 5% was spent for permanent work and $832.31 or 3.5%

$23,385.25 or 96.

y at for temporary work.
“as'r:feamouuts last above referred to were spent on the following ton-

jon: 74 concrete box culverts costing $17,509.46; 17 circular concrete
5£m-m;-t c:osung $2,293.93; 3 concrete pipes with headwalls costing $351.36;
cnh?w: pipe culve'rts with headwalls costing $319.82; 7 headwalls on cul-
iy reviously constructed, costing $490.12; 3 concrete slab bridges
e psz 420.57; 2 concrete pipe without headwalls costing $137.80; 48
coaﬂnileé pi;;e ;-\'illmut headwalls costing $554.29; 15 boiler pipe culverts
(:i:;‘;il headwalls costing $107.82 and 9 miscellaneous bridges and enlyerts

costing $32.40.
O'BRIEN COUNTY.

Roads.

The total county road expenditure was $34,535.74 of which $18,312.13
or 53.0% was spent for permanent work; $3,054.15 or 8.8% was spent for
temporary work; $1,510.62 or 4.4% was gpent for repairs; $5,619.04 or 169
was spent for maintenance; $2,826.23 or 8.2% was spent for equipment
and unused material, and $3,313.57 or 9.6% was spent for special cases.

23 27 miles were built to permanent grade at a cost of $16,639.05 and
19 miles were built to natural grade at a cost of $3,054.15. There were
no roads built to temporary grade and none were surfaced.

The county road system was dragged an average of 22 times, the
average cost of dragging being $0.85 per mile one round trip. The average
cost of repairs and maintenance was $37.19 per mile of county road. The
tota] average expenditure per mile of county road was §182,50.

Of the 189 miles in the county road system, 189 were patrolled, there
being 5 districts with an average length of 37.8 miles.

The total township road expenditure as shown by reports from 16 of

the 16 townships was $39,415.25.
Bridges.

The total expenditure for bridge and culvert work during 1918 was
$76,546.14 of which $64,057.06 or 83.49, was spent for permanent bridges
and culverts: $6.27 or 0.1% was spent for temporary bridges and culverts;
$3,125.08 or 4.1% was spent for tepairs; $2,421.99 or 3.29 was spent for cul-
vert material for townships; §6,051.39 or 7.99, was spent for equipment and
unused material; $21.25 or 0.2% was spent for filling bridges and culverts,
and $863.10 or 1.1% was spent for special cases.

Of the total amount $64,063.33 spent for new bridges and culverts,
$64,057.06 or 99.9% was spent for permanent work and $6.27 or 0.1%
was spent for temporary work.

The amounts last above referred to were spent on the following con-
struction: 83 concrete box culverts costing $15,666.76; 5 circular concrete
culverts costing $694.00; 11 concrete slab bridges costing $12,854.90; 6
I'beam spans on concrete abutments costing $12,068.53; 11 pony trusses
with concrete abutments costing $22,898.87, and 2 corrugated pipe cul-
verts without headwalls costing $6.27.
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OSCEOLA COUNTY.
Roads.

The total county road expenditure was $14,994.63 of which $1,303.63
or 8.7% was spent for permanent work; $4,268.00 or 28.5% was spent for
temporary- work; $1,622.98 or 10.8% was spent for repairs; $6,685.70 or
44.59% was spent for maintenance; $884.32 or 5.9% was spent for equip-
ment and unused material, and $230.00 or 1.6% was spent for special
cases.

There were no roads built to permanent grade and none were surfaced.
5 miles were built to temporary grade at a cost of $1,060.00, 24 miles were
built to natural grade at a cost of $4,038.00,

The county road system was dragged an average of 29 times, the
average cost of dragging being $.75 per mile one round trip. The average
cost of repairs and maintenance was $62.95 per mile of county road. The
total average expenditure per mile of county road was $113.50,

Of the 132 miles in the county road system, all were patrolled, there
being 12 districts with an average length of 11 miles.

The total township road expenditure as shown by reports from 10 of the
12 townships was $16,094.92.

Bridges.

The total expenditure for bridge and culvert work during 1918 was
$47,033.42 of which $32,261.57 or 68.7% was spent for permanent bridges
and culverts; $6,600.84 or 14% was spent for temporary bridges and cul-
verts; $916.41 or 1.9% was spent for repairs; $1,816.85 or 3.8% was spent
for culvert material for townships; $4,171.10 or 8.9% was spent for
equipment and unused material; $1,233.95 or 2.6% was spent for filling
bridges and culverts, and $32.70 or 0.1% was spent for special cases,

Of the total amount $38,862.41 spent for new bridges and culverts,
$32,261.57 or 83% was spent for permanent work; $6,600.84 or 17% was
spent for temporary work. ¥

The amounts last above referred to were spent on the following con-
struction: 55 concrete box culverts costing $20,741.08; 29 circular con-
crete culverts costing $3,565.39; 1 corrugated pipe culvert with head-
walls costing $82.93; 3 concrete slab bridges costing $4,413.22; 1 deck
girder costing $259.31; 1 pony truss with concrete abutments costing
§3,199.64; 1 corrugated pipe culvert without headwalls costing $58.10,
and 16 wood pile bridges costing $6,542.74.

PAGE COUNTY.
Roads.

The total county road expenditure was $32,714.18 of which $7,838.94
or 24% was spent for permanent work; $5,126.50 or 15.6% was spent for
temporary work; $2,693.73 or 7.9% was spent for repairs; $10,979.94 or
38.6% was spent for maintenance; $2,805.54 or 8.3% was spent for equip-

ment and unused material, and $3,369.53 or 10.6% was spent for special
cases,
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built to permanent grade at a cost of $2,067.80, 1.0 mile
rade at a cost of $5,758.14. 51.0 miles were built
cost of $5,126.560. There were no roads surfaced.
o iﬁdiua;dasystem was dragged an average of 22 times, the
e gc::qt .;z dragging being $1.75 per mile one round trip. The average
“em-gr ;Irs and maintenance was $78.01 per mile of county road. The
e e expenditure per mile of county road was $188.00.
m{?)l{ T;gr‘;gi miles in the county road system, all were patrolled, there
being 12 districts with an average length of 14.5 miles. P
The total township road expenditure as shown by reports m

{he 16 townships was $40,685.27.

1.0 mile was
was built to temporary g

Bridges.

The total expenditure for bridge and culvert work during IBlsmwas
$91,769.07 of which $39,994.84 or 43.6% was spent for permanent brﬂ gels
and culverts; $8,633.20 or 9.4% was spent for temporary bridges tn cn:;
verts; $16,439.23 or 18.0% was gpent for repairs; $10,178.01 or 11. %thmv
spent for culvert material for townships; $857.57 or 0.9% was :penﬁm
equipment and unused material; $13,154.93 or 14.8% was spent io:- “:sg
bridges and culverts, and $2,511.20 or 2.7% was spent for specia 1':: rts.

Of the total amount $48,628.19 spent for new bridges and cu :'?m;
$39,994.84 or 82.3% was spent for permanent work and $8,633.29 or 1T.

r temporary work.
wa;:: eﬁnE::nts lal,}st above referred to were spent on the following con-
struction: 20 concrete box culverts costing $18,688.06; 3 headwalls cm;t1
ing $191.21; 2 pony trusses with concrete abutments cosun.g sm.us.ﬁs.ted
concrete pipe culverts without headwalls costing $862.80; 31 corruga 3
pipe culverts without headwalls costing $1,014.26; 2 pony trusse:tln
piling with wood floors costing $4,244.20, and 7 wood pile bridges costing

$2,512.53.

PALO ALTO COUNTY.
Roads.

The total county road expenditure was $51,999.48 of which 841,2:9;15
or 79.39% was spent for permanent work; $1,889.33 or 3.6% was spenu s{:;
repairs; $6,193.22 or 11.9% was spent for maintenance; $294.65 :r . :
was gpent for equipment and unused material, and $2,373.13 or 4. % WA
spent for special cases. :

32.48 miles were built to permanent grade at a cost of 338.131.::‘;
There were no roads built to temporary or natural grade and none W
surfaced.

The county road system was dragged an average of 27 times, th:
average cost of dragging being §.85 per mile one round trip. The a;ar;i <
cost of repairs and maintenance was $48.43 per mile of countyorna 5
total average expenditure per mile of county road was $313.00. e

Of the 166 miles in the county road system, 140 were patrolled, the
being 7 districts with an average length of 20 miles.

The total township road expenditure as shown by reports from 8 of
the 16 townships was $16,421.26.
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Bridges.

The total expenditures for bridge and culvert work during 1918 was
$48,349.83 of which $32,111.87 or 66.5% was spent for permanent bridges
and culverts; $5,264.55 or 10.9% was spent for temporary bridges and cul-
verts; $3,054.50 or 6.3% was spent for repairs; $1,360.95 or 2.89, was spent
for culvert material for townships; §4,345.35 or 9.0% was spent for equip-
ment and unused material; $1,133.26 or 2.3% was spent for filling bridges
and culverts, and £1,079.35 or 2.2% was spent for special cases.

Of the total amount $37,376.42 spent for new bridges and culverts,
$32,111.87 or 85.9% was spent for permanent work and $5,264.55 or 14.1%
was spent for temporary work.

The amounts last above referred to were spent on the following con-
struction: 28 concrete box culverts costing $18,163.69; 9 circular con-
crete culverts costing $1,522.00; 3 concrete slab bridges costing $2,254.75;
1 I-beam span on concrete abutments costing $3,719.64; 4 pony trusses with
concrete abutments costing $6,451,79; 127 corrugated pipe without head-
walls costing §3,084.61; 1 I-beam span on piling abutments costing $752.20;

3 wood pile bridges costing $962.56, and 3 miscellaneous bridges and cul-
verts costing $465.18.

PLYMOUTH COUNTY.
Roads.

The total county road expenditure was $37,088.47 of which $6,769.45 or
18.2% was spent for permanent work; $2,660.78 or 7.29% was spent for
temporary work; $9,5607.92 or 25.6% was spent for repairs: $13,706.01 or
37% was spent for maintenance; $2,714.37 or 7.3% was spent for equip-
ment and unused material, and $1,729.94 or 4.7% was spent for special
cases.

There were no roads built to permanent grade and none were surfaced.
3.0 miles were built to temporary grade at a cost of $6,769.45. 24 miles
were built to natural grade at a cost of $2,660.78.

The county road system was dragged an average of 25 times, the
average cost of dragging being $.90 per mile one round trip. The average
cost of repairs and maintenance was $111,34 per mile of county road. The
total average expenditure per mile of county road was $178.10.

Of the 208 miles in the county road system, all were patrolled. there
being 12 districts with an average length of 17.3 mfles.

The total township road expenditure as shown by reports from 21 of
the 24 townships was $33,827.70.

Bridges. |

The total expenditures for bridge and culvert work during 1918 was
$114,621.50 of which $41,866.51 or 36.6% was spent for permanent bridges
and culverts; $156,547.60 or 13.6% was spent for temporary bridges and cul-
verts; $9,547.29 or 8.3% was spent for repairs; $4,022.80 or 3.5% was spent
for culvert material for townships; $36,773.94 or 329 was spent for equip-
ment and unused material; $2,943.70 or 2.6% was spent for filling bridges
and culverts, and $3,820.66 or 3.4% was spent for special cases.
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the total amount $57,404.11 spent for new bridges and culverts,

;410;56 51 or 73% was spent for permanent work and $15,547.60 or 27% was

‘3 k.
t for temporary wor
5pa;he amounts last above referred to were spent on the following con-

fon: 36 concrete box culverts costing $26,964.22; 1 concrete slab
e (;sting $69.03; 3 l-beam spans on concrete abutments costing
:?2::,5:; 3 pony trusses with concrete abutments costing $11,327.86; 63
m.ncréte pipe culverts without headwalls costing $3,089.46, and 41 wood pfle

bridges costing $12,458.14.

POCAHONTAS COUNTY.

Roads.

The total county road expenditure was $95,400.58 of which 368,331;2013:
71.69 was spent for permanent work; $459.756 or 0.5% \\'ras spel e
o work: $4,257.02 or 4.56% was spent for repairs; $8,981.
;eﬁy:o\:a::apem for maintenance; $3,766.36 or 3.9% was spent for aqe:::l
I!;Bnt and unused material, and $9,698.40 or 10.1% was spent for sp
cas‘legs-l miles were built to permanent grade at a cost of $33,869.89. There
were' no roads built to temporary grade. 5.26 miles were built to n;zt;;ra;
grade at a cost of $459.75. 30,85 miles were surfaced with grave

8.

cos';‘hot: f::tﬁg?road system was dragged an average of 27 times, the
average cost of dragging being $1.00 per mile one round trip. The averTa.;:
cost of repairs and maintenance was $78.57 per mile of county road.
total average expenditure per mile of county road was $567.50.

Of the 168 miles in the county road sysftelx;:.ﬁlsenwere patrolled, there

s with an average length o .5 miles.

bei;:est::::ﬂtztwnshlp road expenditure as shown by reports from 18 of
the 18 townships was $47,823.19.

Bridges. ‘

The total expenditure for bridge and culvert work during lt!i::-1 ;;::
$54,454.39 of which $24,907.92 or 45.8% was spent for perma(.lnen e,
and culverts; $8,454.98 or 16.6% was spent for temporary bri gm; s
verts; $9,655.72 or 17.8% was spent for repairs; $3,706.99 or ; b
spent for culvert material for townships; $5,735.83 or 10.5% waar z iz
equipment and unused material; §$933.64 or 1.7% was spentl 1.0 i
bridges and culverts, and $1,069.41 or 1.9% was gpent for special cases.

Of the total amount $33,362.90 spent for new bridges and cul;:;t;é
$24,907.92 or 74.7% was spent for permanent work and $8,454.98 or 2.
was spent for temporary work.

The amounts last above referred to were spent on the following con
struction: 19 concrete box culverts costing $7,602.66; 2 circular concrat:
culverts costing $424.84; 2 headwalls costing $266.16; 3 concrete 5113
bridges costing $1,317.08; 4 I-beam spans on concrete abutments costing
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$9,049.86; 5 pony trusses with concrete abutments costing $6,247.33; 13
wood pile bridges costing $5,635.58; miscellaneous bridges and culverts
costing $612.07.

POLK COUNTY.
Roads.

The total county road expenditure was 3267,161.11 of which $209,615.28
or 78.509% was spent for permanent work; $4,734.58 or 1.89 was spent
for repairs; $32,5632.04 or 12.29% was spent for maintenance; $11,132.98
or 4.19% was spent for equipment and unused material, and $9,146.23 or
3.49% was spent for special cases.

26.76 miles were built to permanent grade at a cost of $51,805.35. No
roads were built to temporary or natural grade. 2.5 miles were surfaced
with brick, monolithic construction with gravel shoulders 6 feet wide at a
cost of $127,138.34. 14.9 miles were surfaced with gravel at a cost of
$28,961.12.

The monolithic pavement reported above was constructed partly on
68th St. and partly on the Beaver Road extending from the city limits
of Des Moines to Camp Dodge, a distance of 4.8 miles.

In the fall of 1917 all of the grading and approximately two miles of
pavement was completed—the balance of the work being finished in July,
1918. This pavement is 20 feet wide with a 6 foot gravel shoulder on
each side.

The total cost of this work including the cost of all gravel and sand
which was furnished by the county is as follows:

Construction ...... e By, il 8 $228,448.13
Engineering Expense by County......$ 2,458.67
Total cost to county.....ccvvivenvnan $230,906.80

In addition to this amount the Commission paid the sum of $4,203.52 which
amount covered the entire cost of preparing plans and specifications also
all engineering, supervision and inspection for the entire time the work
was In progress.

The county road system was dragged an average of 25 times, the
average cost of dragging being $1.00 per mile one round trip. The average
cost of repair and maintenance was $194.86 per mile of county road. The
total average expenditure per mile of the county road was $1,395.00.

Of the 191 miles in the county road system, 165 were patrolled, there
being 15 districts with an average length of 11 miles.

The total township road expenditure as shown by reports from 19 of the
19 townships was $43,842.97.

Bridges.

The total expenditures for bridge and culvert work during 1918 was
$199,628.88 of which $145,517.70 or 73.0% was spent for permanent bridges
and culverts; $7,879.62 or 3.9% was spent for temporary bridges and cul-
verts; $12,333.04 or 6.2% was spent for repairs; $7,741.80 or 3.9% was spent
for culvert material for townships; $9,214.41 or 4.6% was spent for equip-
ment and unused material; $14,244.97 or 7.1% was spent for fillling bridges
and culverts, and $2,696.78 or 1.3% was spent for special cases,
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Of the total amount $153,973.33 spent for new bridges and culverts,

$145,517.70 or 94.79 was spent for permanent work and $7,879.63 or 5.3%
! 3 rary work

i T;tste:?:? abive referred to were spent on the following con-

Th!:_:;l‘lo 45 concrete box culverts costing $68,874.02; 2 circular con-
e 1.' s costing $512.72; 4 concrete slab bridges costing $11,675.08;
(s cu:era;eh bridée costing $1,210.00; 1 concrete thru girder costing
: 0011‘7;09'38 concrete deck girders costing $55,425.88; 1 retaining wall
sS'thix‘:t.g 5342‘20; 1 pony truss on comcrete abutments costing $3.750.£?0;
S crete pipe culverts without headwalls, $1,713.89; 101 corrugated pipe
iil:t:;ts without headwalls, $2,525.46; 10 wood pile bridges costing
53 593.84, and 3 miscellaneous bridges and culverts costing §46.44.

POTTAWATTAMIE COUNTY.

Roads.

The total county road expenditure was $45,135.06 of which 814.301‘.!07
or 31.7% was spent for temporary work; $5,819.66 or 12,99 was spen; 9:;:
repairs; $19,575.36 or 43.49, was spent for maix}tenance; $1,771.99 or s'yy
was spent for equipment and unused material, and $3,666.97 or 8.1%

or special cases.
wa;l:l e:;uilt:.r :oad system was dragged an average of 39 times, ';:e
average cost of dragging being $0.90 per mile one round tritp. unta
average cost of repairs and maintenance was $99.29 per mile o 01?(7 0:
road. The total average expenditure per mile of county road was § h. .
Of the 255 miles in the county road syatezrrsn.ﬁ%ﬁnwere patrolled, there
istricts with an average length of 25.0 miles.
be{?ﬁemmdta} township road expenditure as shown by reports from 13

of the 28 townships was $62,297.29.

Bridges. _

The total expenditures for bridge and culvert work during 1918 was
$219,262.81 of which $32,849.13 or 15.09% was spent for permanent bri.dges
and culverts; $75,535.19 or 345% Wwas spent for temporary bridges
and culverts; $17,582.36 or B8.0% was spent for repairs; $32,754.94
or 14.9% was spent for culvert material for townships; $44,151.22 or 20.2%
was spent for equipment and unused material; $13,522.55 or 6.1% wa:
spent for filling bridges and culverts, and $2,867.42 or 1.3% was spen

H5e8.
mroipi;izltg?al amount $108,384.32 spent for new bridges and curlverts,
$32,849.13 or 30.3% was spent for permanent bridge work and $75,635.19 or

7% was spent for temporary work.

- T?fa?e amoufns last above referred to were spent on the following con-
struction: 7 concrete box culverts costing $6,644.11; 60 concrete culverts
with headwalls costing $17,566.59; 256 headwalls costing $2,958.85; 1 con-
crete slab bridge costing $2,167.47; 1 I-beam span on concrete abutmentl.l
costing $625.06; 1 steel girder with concrete abutments costing $2,987.05;
12 concrete pipe culverts without headwalls costing $424.21; 13 corrugated
pipe culverts without headwalls costing $455.27; 5 cast iron pipe culverts
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without headwalls costing §106.00; 11 I-beam spans on piling abutments
costing $12,525.32; 4 pony trusses on piling with wood floors costing
$8,909.96; 108 wood pile bridges costing $52,784.69, and 5 miscellaneous
bridges and culverts costing $329.74.

POWESHIEK COUNTY.
Roads.

The total county road expenditure was $33,857.85 of which $3,161.70
or 9.3% was spent for permanent work; $8,166.60 or 24.39, was spent for
temporary work; $8,060.90 or 23.8% was spent for repairs; $10,388.96
or 30.6% was spent for maintenance; $1,916.00 or 5.6% was spent for
equipment and unused material, and $2,164.69 or 6.49 was spent for special
cases.

1.5 miles were built to temporary grade at a cost of $3,161.70 and 14.5
miles were built to natural grade at a cost of $5,198.30,
roads built to permanent grade and none were surfaced.

The county road system was dragged an average of 25 times, the
average cost of dragging being $0.85 per mile one round trip. The
average cost of repairs and maintenance was $133.39 per mile of county
road. The total average expenditure per mile of county road was $245.00.

Of the 138 miles in the county road system, 112 were patrolled, there
being 7 districts with an average length of 16 miles,

The total township road expenditure as shown by reports from 15 of
the 16 townships was $486,120.00.

There were no

Bridges.

The total expenditure for bridge and culvert work during 1918 was
$103,484.48 of which $63,375.98 or 61.29% was spent for permanent bridges
and culverts; $360.20 or 0.3% was spent for temporary bridges and cul-
verts; $17,094.08 or 16.6% was spent for repairs; $8,598.00 or 8.3% was
spent for culvert material for townships; $1,485.40 or 1.4% was spent for
equipment and unused material; $8,665.10 or 8.4% was spent for filling
bridges and culverts, and $3,905.72 or 3.8% was spent for special cases.

Of the total amount $63,736.18 spent for new bridges and culverts,
$63,375.98 or 99.4% was spent for permanent work and $360.20 or 0.6%
was spent for temporary work.

The amounts last above referred to were spent on the following con-
struction: 41 concrete box culverts costing $25,977.24; 3 circular concrete
culverts costing $599.59;: 1 concrete pipe with headwalls costing $718.28:
1 headwall costing $182.31; 9 I-beam spans on concrete abutments cost-
ing $238,460.67; 4 pony trusses with concrete abutments costing $12,437.89,
and 6 concrete pipe culverts without headwalls costing $360.20.

RINGGOLD COUNTY.
Roads.

The total county road expenditure was $8,139.67 of which $1,856.70 or
22.8% was spent for repairs; $4,521.95 or 55.86% was spent for main-
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02 or 21.6% was spent for equipment and unused material.
‘ilt to permanent, temporary, or natural grade, and no

tenance; $1,761.
No roads were bu
roads were surfaced.

1 was dragged an average of 25 times, the

Anthay :Oi;ia:;?;:u being $0.51 per mile one round trip. The

e (; repairs and maintenance was $£34.79 per mile of county

e b :al average expenditure per mile of county road was $44.50.

g Thelg?? miles in the county road system, 108 were patrolled, there
I t;adistrlcts with an average length of 36 miles.

bei;:e total township road expenditure as shown by reports from all of

{he 18 townships was $18,679.44.

Bridges.
lvert work during 1918 was
xpenditure for bridge and cu

Th:s :I‘Itlnzlr i]fich $27,242.93 or 42.5% was spent for permanent br(;dg::s‘
2 uiverts- $4,630.92 or 7.2% was spent for temporary brldge: :n :ﬂm
m:t:- $8 141’19 or 12.6% was spent for repairs; $3,828.64 or 6.0% i
:;entl tor' culvert material for townships; $9,667.41 1031.7;.8%3‘:?3;5101-

- 0,731.32 or 16, wa
ot and unused material; $10,

::!l-me:t::;?gees and culverts; $116.60 or 0.2% was spent for special lca.srt::.
0Of the total amount $31,873.85 spent for new bridges a.t;dz c;: ;:4%:
$27,242.93 or 85.6% was spent for permanent work and $4,630. dot “:em
wa; splent for temporary work. The amounts last above referred to
- on the following construction:
spzt;t concrete box culverts costing $20,071.90; 19 concrete pipe :t;lg\;e:;.?
costing $2,374.60; 3 I-beam spans on concrete abutments costing $4,796.43;
99 wood pile bridges costing $4,680.92.

SAC COUNTY,
Roads.

' 021,89
The total county road expenditure was $89,680.08 ‘;to;,m::s t‘;:nt i
59 was spent for permanent work; $1,811,86 or 2. N
c3 ili;-s?bsﬁ 718.54 or 6.4% was spent for maintenance; $404l.’2? ‘;rw;w B
;;to;nt rc'n- e:'mipment and unused material, and $8,723.52 or 3.
ecial cases.
Iorazza miles were built to permanent
1,15 miles were built to temporary grade e
were surfaced with gravel at a cost of $10,101.21.
ilt to natural grade. b
bu'l‘the county road system was dragged an averng: ::u:: ::-Ii:. ek
average cost of dragging being $1.00 per mlleooll‘i gl g e
average cost of repairs and maintenance was $50. twmad s
road. The total average expenditure per mile of county e s
Of the 150 miles in the county road system, 40 were D )
being 2 districts with an average length of 20 miles. ey
The total township road expenditure as shown by repo
the 16 townships was $48,233.90.

grade at a cost of $60,341.47.
at a cost of $1,696.40. 8.68 miles
There were no roads
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Bridges.

The total expenditure for bridge and culvert work during 1918 was
$110,168.38 of which §93,271.57 or 84.6% was spent for permanent bridges
and culverts; $1,175.40 or 1.1% was spent for temporary bridges and
culverts; $3,808.00 or 3.6% was spent for repairs; $1,934.11 or 1.7% was
spent for culvert material for townships; $4,161.20 or 3.89, was spent
for equipment and unused material; $1,039.55 or 0.9% was spent for
filling bridges and culverts, and $4,778.55 or 4.3% was spent for special
cases.

Of the total amount $94,446.97 spent for new bridges and culverts,
$93,271.57 or 98.89% was spent for permanent work and $1,175.40 or 1.2%
was spent for temporary work.

The amounts last above referred to were spent on the following con-
struction: 63 concrete box culverts costing $29,631.83; 6 circular con-
crete culverts (encased tile) costing $525.62; 69 concrete arch culverts
costing §7,201.96; 46 corrugated pipe culverts with head walls costing
$2,303.,056; 8 headwalls costing $173.28; 1 concrete arch bridge costing
$14,004.88; 9 I-beam spans on concrete abutments costing $23,562.39; 2
pony trusses with concrete abutments costing $13,984.26; 1 high steel truss
with concrete abutments costing $1,884.30; 3 concrete pipe culverts cost-
ing $12.70; 45 corrugated pipe culverts without headwalls costing $616.60;

1 I-beam span on piling abutments costing $190.03, and 1 wood pile bridge
costing $3566.07,

SCOTT COUNTY.
Roads.

The total county road expenditure was $35,093,91 of which $16,909.60
or 48.2% was spent for permanent work: $7,334.62 or 20.9% was spent
for temporary work; $596.07 or 1.7% was spent for repairs; $6,191.29 or
17.6% was spent for maintenance; $3,796.33 or 10.8% was spent for equip-

ment and unused material, and $266.00 or 0.8% was spent for special
cases.

3.75 miles were built to permanent grade at a cost of $14,909.33. 025
miles were built to temporary grade at a cost of $125.00. 3.50 miles were
built to natural grade at a cost of $606.10, 0.756 miles were surfaced
with gravel at a cost of $1,875.27.

The county road system was dragged an average of 37 times, the
average cost of dragging being $0.90 per mile one round trip. The
average cost of repairs and maintenance was $49.61 per mile of county
road. The total average expenditure per mile of county road was $2568.00.

Of the 136 miles in the county road system, 113 were patrolled, there
being 6 districts with an average length of 18.8 miles.

The total township road expenditure as shown by reports from all of
the 14 townships was $36,505.85. 4

[
(-]
=)
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The total expenditure for bridge and culvert work during 1918 was
82 of which $16,619.57 or 52.29% was spent for permanent bridges
e rts: $1,192.31 or 3.89, was spent for temporary bridges and cul-
o c-n};elos.ss (;r 9.7% was spent for repairs; $666.85 or 2.7% was spent
yerts; 1$e,rt material for townships; $4,969.71 or 15.6% was spent for
i vm and unused material; §1,616.45 or 5.2% was spent for filling
eqt:lipﬂ;:nd culverts, and $3,781.58 or 11.8% was spent for special cases.
briofathe total amount $17,811.88 spent for new bridges and culverts,
$16,619.57 or 93.5% was spent for permanent work and $1,192.31 or 6.5%

was spent for temporary work.

The amounts last above referred to were spent on the following con-
struction: 18 concrete box culverts costing $11,265.87; 14 circular con-
crete culverts costing $2,319.67; 2 slab bridges costing $3,034.03; corru-
gated pipe culverts costing $581.85; boiler pipe culverts costing $319.26,
and 2 wood pile bridges costing $291.70.

Bridges.

SHELBY COUNTY.

Roads.

The total county road expenditure was $27,638.06 of which $69.85 or 0.2%
was spent for permanent work; $2,749.91 or 10.0% was spent for
temporary work; $13,154.65 or 47.6% was spent for repairs; $9,929.84 or
36.09, was speat for maintenance; $1,313.01 or 4.79% was spent for equip-
ment and unused material, and $420.80 or 15% was spent for special
cases.

no roads built to permanent or temporary grade. 23 miles

e
TRETG W There were no roads

were built to natural grade at a cost of $2,749.91.
surfaced.

The county road system was dragged an average of 39 times, the
average cost of dragging being $0.75 per mile one round trip. The average
cost of repairs and maintenance was $146.33 per mile of county road.
The total average expenditure per mile of county road was $175.80.

Of the 157 miles in the county road system, 167 were patrolled, there
being 8 districts with an average length of 19.4 miles.

The total township road expenditure as shown by reports from all of
the 16 townships was $34,751.99.

Bridges.

The total expenditures for bridge and culvert work during ISIBidwaa
$78,551.22 of which $29,542.68 or 87.6% was spent for permanent br ge;
and culverts; $12,239.31 or 15.5% was gpent for temporary bridges aén
sulverts; $18,837.51 or 24.09% was spent for repairs; $5,611.97 or 7.2%
was spent for culvert material for townships; $3,729.45 or 4.8% was
spent for equipment and unused material; $8,690.30 or 10.99; was spent
for filling bridges and culverts, and nothing was spent for apecial cases.
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Of the total amount $41,781.99 spent for new bridges and culverts,
$20,542.68 or 70.6% was spent for permanent work; $12,239 31 or 29.4% was
spent for temporary work,

The amounts last above referred to were spent on the following con-
struction: 17 concrete box culverts costing $21,594.44: 2 concrete deck
girders costing $7,948.24; 5 concréte pipe (without headwalls) costing
$507.46; 36 corrugated pipe (without headwalls) costing $2,458.98, and 17
wood pile bridges costing $9,272.87.

SIOUX COUNTY.
Roads.

The total county road expenditure was $47,282.37 of which $14,,880.00
or 31.4% was spent for permanent work; $11,623.30 or 24.6% was spent
for temporary work; $2,083.68 or 4.4% was spent for repairs; $11,021.03
or 23.3% was spent for maintenance; $5,5627.69 or 11.79% was spent for
equipment and unused material, and $2,146.77 or 4.6% was spent for speclal
cages,

7.1 miles were built to permanent grade at a cost of $14,880.00. There
were no roads built to temporary grade and none were surfaced. 50
miles were built to natural grade at a cost of $8,380.10.

The county road system was dragged an average of 27 times, the
average cost of dragging being $1.00 per mile one round trip. The
average cost of repairs and maintenance was $60.67 per mile of county
road. The total average expenditure per mile of county road was $219.00.

Of the 216 miles in the county road system, 171 were patrolled, there
being 9 districts with an average length of 19 miles.

The total township road expenditure as shown by reports from all of the
23 toWwnships was $44,343.06.

Bridges.

The total expendliture for bridge and culvert work during 1918 was
$51,186.52 of which $9,402,10 or 18.5% was spent for permanent bridges
and culverts; $11,062.18 or 22.3% was spent for temporary bridges and
culverts; §$17,941.39 or 34.7% was spent for repairs; $1,028.28 or 1.9%
was spent for culvert material for townships; $10,246.45 or 19.6% was
spent for equipment and unused material; $945.51 or 1.8% was spent for

filling bridges and culverts, and $560.61 or 1.29% was spent for special
cases,

Of the total amount $20,464.28 spent for new bridges and culverts,
$11,062.18 or 54.59% was spent for temporary work. The amounts last
above referred to were spent on the following construction:

76 concrete hox culverts costing $5,077.62; 3 slab bridges costing
$2,326.65; 1 deck girder costing $847.18; 1 I-beam span costing $1,150.75;
7 concrete pipe costing $517.95; 12 corrugated pipe costing $1,058.20:

11 wood pile bridges costing $8,675.47, and 36 miscellaneous bridges and
culverts costing $910.56.

ROAD AND BRIDGE EXPENDITURES
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STORY COUNTY.

Roads.
The total county road expenditure was $37,031.85 of which $20,172.02
54.49 was spent for permanent work; $3,164.58 or 8.67, was spent for
or 54.24%0 o

repairs; $10,144.30 or 27.4% was spent for maintenance; $824.47 or 2.2%
was spent for equipment and unused material, and $2,726.48 or 7.4% was
i ses.

spﬁjnfsfz:-lisepseg::eclﬁuilt to permanent grade at a cost of $920.25. No roads
wer;a‘ built to temporary or natural grade. 21.0 miles were surfaced with
gravel at a cost of §18,189.05. 3

The county road system was dragged an average of 25 times, the
average cost of dragging being $0.85 per mile one round trip. The average
cost of repairs and maintenance was $100.44 per mile of county road.
The total average expenditure per mile of county road was §$280.00.

Of the 132 miles in the county road system, 132 were patrolled, there
being 7 districts with an average of 18.9 miles,

The total township road expenditure as shown by reports from 14 of
the 16 townships was $40,989.33.

Bridges.

The total expenditures for bridge and culvert work during 1918 was
$66.551.78 of which $30,503.67 or 45.9% was spent for permanent bridges
and culverts; $8,214.84 or 123% was spent for temporary bridges and
culverts: $23,708.15 or 35.6% was spent for repairs; $3,1562.92 or 4.73%
was spent for culvert material for townships; $105.00 or 0.16% was spent
for equipment and unused material; $857.75 or 1.20% was spent for
filling bridges and culverts, and $9.45 or .029% was spent for special cases.

Of the total amount $38,718.51 spent for new bridges and culverts,
$30,503.67 or 78.8% was spent for permanent work and $8,214.84 or 21.2%
was spent for temporary work.

The amounts last above referred to were spent on the following con-
struction: 42 concrete box culverts costing $13,749.75; 21 circular con-
crete culverts costing $1,754.68; 13 I-beam spans on concrete costing
$13,084.59; 1 pony truss on concrete abutments costing $1,914.65, and 5
wood pile bridges costing $8,214.84.

TAMA COUNTY.
Roads.

The total county road expenditure was $52,728.74 of which $18,944.86 or
36.09% was spent for permanent work; $7,552.86 or 14.3% was spent for
temporary work; $4,808.29 or 9.19% was spent for repairs; $14,250.48 or
21.0% was spent for maintenance; $6.321.15 or 12.0% was spent for
equipment and unused material, and $851.10 or 1.6% was spent for special
cases,

12.1 miles were built to permanent grade at a cost of $13,466.74. .2
mile was built to temporary grade at a cost of §995.98. &8 miles were

15
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built to natural grade at a cost of $7,552.86. 2.2 miles were surfaced
with gravel at a cost of $4,482.14. ;

The county road system was dragged an average of 20 times, the
average cost of dragging being $1.00 per mile one round trip. The
average cost of repairs and mainienance was $92.07 per mile of county
road. The total average expenditure per mile of county road was $254.00.

Of the 207 miles in the county road system., 207 were patrolled, there
being 10 districts with an average length of 20.7 miles.

The total township road expenditure as shown by reports from 18 of
the 21 townships was $49,759.84.

Bridges.

The total expenditure for bridge and culvert work during 1918 was
$118,488.29 of which $64,451.04 or 54.4% was spent for permanent bridges
and culverts; $20,798.67 or 17.6% was spent for temporary bridges and
culverts; $19,648.91 or 16.69% was spent for repairs; $6,457.81 or 5.5%
was spent for culvert material for townships; $3,633.92 or 2.9% was
spent for equipment and unused material; $2,521.34 or 2.1% was spent
for filling bridges and culverts, and $1,076.60 or 0.9% was spent for
special cases,

Of the total amount $85,249.71 spent for new bridges and culverts,
$64,451.04 or 75.6% was spent for permanent work; $20,798 or 24.49% was
spent for temporary ‘work.

The amounts last above referred to were spent on the following con-
struction: 35 concrete box culveris costing $18,164.45:; 1 concrele slab
bridge costing $2,678.19; 1 concrete abutment costing $84.60; 4 I-beam
spans on concrete abutments costing $7,228.93; 3 pony trusses with con-
crete abutments costing $36,294.87; 10 concrete pipe without headwalls
costing $825.92; 22 corrugated pipe without headwalls costing $573.68; 48
cast iron pipe without headwalls costing $4,331.40, and 40 wood pile
bridges costing $15,067.67.

TAYLOR COUNTY.
Roads.

The total county road expenditure was $13,785.35 of which $2,917.25
or 21.2% was spent for temporary work; $4,358.27 or 31.6% was spent for
repairs; §$4,719.45 or 34.2% was spent for maintenance; $1,228.38 or 8.9%
was spent for equipment and unused material, and $562.00 or 41% was
spent for special cases.

There were no roads built to permanent grade, nona to temporary
grade and none surfaced. 24 miles were built to natural grade at a cost
of $2,917.25.

The county road system was dragged an average of 31 times, the
average cost of dragging being §0.65 per mile one round trip. The average
cost of repairs and maintenance was $52.72 per mile of county road. The
total average expenditure per mile of county road was $80.25,

Of the 172 miles in the county road system, 50 were patrolled, there
being 1 district with an average length of 50 miles.
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The total township road expenditure as shown by reports from all of
the 17 townships was $28,451.13,

Bridges-

The total expenditure for bridge and culvert work during 1918 was
§69,639.41 of which £26,215.89 or 37.6% was spent for permanent bridges
and culverts; $5,006.38 or 7.3% was spent for temporary bridges and cul-
verts: $11,227.70 or 16.09% was spent for repairs; §056.20 or 1.5% was
spent for culvert material for townships; $14,661.32 or 20.9% was spent
tor equipment and unused material; $11,671.92 or 16.79% was spent for
filling new bridges and culverts,

Of the total amount $31,222.27 spent for new bridges and culverts,
$26,215.89 or 84% was spent for permanent work; $5,006.38 or 16% was
spent for temporary work.

The amounts last above referred to were spent on the following con-
struction: 28 concrete box culverts costing §16,552.17; 67 concrete pipe
with headwalls costing $8,316.61; 2 headwalls on culverts previously
constructed costing $99.85; 1 pony truss on piling costing $862.82; 11
wood pile bridges costing $1,765.56, and 1 miscellaneous bridge or cul-
vert costing $2,378.00.

UNION COUNTY.
Roads.

The total county road expenditure was 216,004.59 of which $2,445.67
or 15.4% was spent for permanent work; $3,630.13 or 22.6% was spent
for temporary work; $3,398.34 or 21.19% was spent for repairs; $£5,522.05
or 34.29 was spent for mdintenance; $685.33 or 4.2% was spent for equip-
ment and unused material, and $403.07 or 2.5% was spent for special
cases,

1.1 miles were built to temporary grade at a cost of
miles were built to natural grade at a cost of $3,630.13.
roads built to permanent grade and none were surfaced.

The county road system was dragged an average of 24 times, the
average cost of dragging being §0.80 per mile one round trip. The average
cost of repairs and maintenance was $66.91 per mile of county road.
The total average expenditure per mile of county road was $119.20.

Of the 135 miles in the county road system, 132 were patrolled, there
being 7 districts with an average length of 18.9 miles.

The total township road expenditure as shown by reports from 9 of
the 12 townships was $16,890.80.

$2,455.67. 38.20
There were no

Bridges. b !

The total expenditure for bridge and culvert work during 1918 was
$39,224 46 of which $26,777.89 or 68.2% wae spent for permanent bridges
and culverts: $263.58 or 0.7% was spent for temporary bridges and cul-
verts; $1,34854 or 3.49% was spent for repairs; $2,463.06 or 6.3% was
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spent for culvert material for townships; $3,320.07 was spent for equip-
ment and unused material; $4,871.82 or 12.49 was =pent for filling bridges
and culverts, and $179.50 or 0.59 was spent for special cases.

Of the total amount $27,041.47 spent for new bridges and culverts,
$26,777.89 or 99.1% was spent for permanent work and $263.58 or 0.9%
was spent for temporary work.

The amounts last above referred to were spent on the following con-
struction: 8 concrete box culverts costing $3,285.47; 85 concrete pipe
with headwalls costing $11,703.38; 23 headwalls on culverts previously
constructed costing $323.73; 2 I-beam spans on concrete abutments cost-
ing $4,014.58; 1 pony truss on concrete abutments costing $4,298.85, and 12
corrugated pipe without headwalls costing $263.58.

VAN BUREN COUNTY.
“vads.

The total county road expenditure was $18,425.74 of which $6,333.24
or 34.4% was spent for temporary work; $2,584.41 or 14.09, was spent
for repairs; $4,547.11 or 247% was spent for maintenance; $2,555.39
or 13.8% was spent for equipment and unused material, and $2,405.59
or 13.1% was spent for special cases.

There were no roads built to permanent grade, none to temporary grade
and none were surfaced. 37.75 miles were built to natural grade at a cost
of $6,333.24,

The county road system was dragged an average of 39 times, the
average cost of dragging being £0.70 per mile one round trip. The average
cost of repairs and maintenance was $53.50 per mile of county road. The
total average expenditure per mile of county road was $138.40,

Of the 133 miles in the county road system, no mileage was reported
as patrolled.

The total township road expenditure as shown by reports from 13 of
the 14 townships was $28,424.06.

Bridges.

The total expenditure for bridge and culvert work during 1918 was
$65,003.20 of which $18,777.46 or 28.9% was spent for permanent bridges
and culverts; §13,907.13 or 21.5% was spent for temporary bridges and
culverts; $15,336.67 or 23.3% was spent for repairs; $2,699.60 or 4.2%
was spent for culvert material for townships; $13,315.70 or 20.69 was
spent for equipment and unused material; $166.27 or .25% was spent for
filling bridges and culverts, and $800.37 or 1.25% was spent for special
cases.

Of the total amount $32,684.59 spent for new bridges and culverts,
$18,777.46 or 67.4% was spent for permanent work; $13,907.13 or 42.6%
was spent for temporary work.

The amounts last above referred to were spent on the following con-
struction: 238 concrete box culverts costing §15.223.12; 1 boiler pipe with
headwalls costing $185.77; 1 concrete abutment costing $2,208.25; 2
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masonry abutments costing $1,160.32; 130 Loller pipe costing $11,597.62;
2 .peams on piling costing $881.32; 1 pony truss on piling costing $395.74,
and 7 wood pile bridges costing $1,032.45.

WAPELLO COUNTY.
Roads. I

The total county road expenditure was $25,662.62 of which $4,846.44 or
18.99, was spent for permanent work; $3,924.48 or 15.3% was spent r:.r
re;)airs; $10,038.54 or 397 was spent for maintenance; $3,326.57 or 13%
was spent for equipment and unused material, and $3,526.59 or 13% was

ial cases.
spezntm?l); :vl:;esc built to permanent grade at a cost of $2,960.69. .33 mile
w,;s built to temporary grade at a cost of $1,175.71. There were no
roads built to natural grade and none surfaced. B

The county road system Wwis dragged an average of 70 times, the
average cost of dragging being $0.80 per mile one round trip. The
average cost of repairs and maintenance was $101.83 per mile of county
road. The total average expenditure per mile of county road was $187.50.

Of the 137 miles in the county road system, 136 were patrolled, there
being 13 districts with an average length of 10.5 miles.

The total township road expenditure as shown by reports from all of
the 14 townships was $32,205.46.

Bridges.

The total expenditure for bridge and culvert work during 1918 was
$81,633.63 of which £29.277.88 or 35.99% was spent for perm.anenl bridges
and culverts; $7.524.62 or 9.3% was spent for temporary bridges and cul-
verts; $23,222.76 or 28.5% was spent for repairs; $9,437.70 or 11.5% was
spent for culvert material for townships; $6,466.88 or 7.9% was spent
for equipment and unused material; $5,i64.99 or 6.89 was spent for
filling bridges and culverts, and $138.79 or 1% was spent for special cases.

Of the total amount $36,802.51 spent for new bridges and culverts,
$29,277.88 or 79.5% was spent for permanent work; $7,524.63 or 205%
was spent for temporary work.

The amounts last above referred to were spent on the following con-
struction: 14 concrete box culverts costing $14,204.92; 11 concrete pipe
with headwalls costing $5.343.69; 6 headwalls on culverts previously con-
structed costing $2,544.05; 1 concrete slab bridge costing $222.30; 3
I'beam spans on concrete abutments costing $3,113.57; 1 pony truss on
concrete abutments costing $3,849.33; 3 concrete pipe costing $447.77;
1 corrugated pipe costing $11.10, and 13 wood pile bridges costing
$7,065.76.

WARREN COUNTY.
Roads.

The total county road expenditure was $19,624.80 of which $49.25 or
0.2% was spent for permanent work; $7,366.69 or 37.6% was spent for
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temporary work; $2,592.95 or 13.29% was spent for repairs; $7,839.53
or 40% was spent for maintenance: $404.80 or 2% was spent for equip-
ment and unused material; $1,371.58 or 7.0% was spent for special cases.
No roads were built to permanent grade. No roads were built to tem-
porary grade. 65 miles were built to natural grade at a cost of $7,366.60.
No surfacing was done.

The county road system was dragged an average of 20 times, the
average cost of dragging being $0.80 per mile one round trip. The
average cost of repairs and maintenance was $61.37 per mile of county
road. The total average expenditure per mile of county road was $115.30.

Of the 170 miles in the county road system, 170 were patrolled, there
being 3 districts with an average length of 56.66 miles.

The total township road expenditure as shown by reports from 15 of
the 16 townships was $35,313.81.

Bridges.

The total expenditure for bridge and culvert work during 1918 was
$61,383.62 of which $29,085.48 or 47.49% was spent on permanent bridges
and culverts; $4,369.29 or 7.1% was spent on temporary bridges and cul-
verts; $6,446.71 or 10.5% was spent on repair work: $3,097.95 or 5.1%
was spent for culvert material for townships; $11,756.33 or 19.29, was
spent for equipment and unused material: $6,422.97 or 10.4% was spent
for filling bridges and culverts; $204.97 or 0.39 was spent for special
cases.,

Of the total amount $33,454.87 spent for new bridges and culverts,
§29,085.48 or 86.99% was spent for permanent work; $4,369.39 or 13.1%
was spent for temporary work. The amounts last above referred to were
spent on the following construction:

15 concrete box culverts, costing $12,044.78; 20 circular concrete cul-
verts costing $2550.80; 1 conecrete pipe culvert with headwalls costing
$318.40; 1 I-beam span on concrete abutments costing $6,475.50; 1 pony
truss with concrete abutments costing §7,696.00; 2 corrugated pipe cul-
verts. without headwalls costing $167.80; 20 wood pile bridges costing
$3,992.81; miscellaneous bridges and culverts costing $208.78.

WASHINGTON COUNTY.
Roads.

The total county road expenditure was $51,735.10 of which $9,514.47
or 18.4% was spent for temprorary work; $2,234.75 or 4.39% was spent for
repairs; $29,258.76 or 56.6% was spent for maintenance; $8.972.32 or 17.3%
was spent for equipment and unused material, and $1,764.80 or 3.4%
was spent for speclal cases.

No roads were built to permanent or temporary grade and none were

surfaced. 73.98 miles were built to natural grade at a cost of $9,514.47.

The county road system was dragged an average of 27 times, the
average cost of dragging being $.80 per mile one round trip. The average
cost of repairs and maintenance was $163.60 per mile of county road.
The total average expenditure per mile of county road was $269.50.
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Of the 192 miles in the county road system, 120 were patrolled, there

" peing 12 districts with an average length of 10 miles,

The total township road expenditure as shown by reports from 14 of
the 15 townships was $48,605.82,

Bridges.

The total expenditure for bridge and culvert work during 1918 was
$50,138.43 of which $20,644.25 or 41.2% was spent for permanent bridges
and' culverts; $8,992.67 or 17.8% was spent for temporary bridges and
culverts: $4,762.89 or 9.5% was spent for repairs; $6,005.04 or 129, was
spent for culvert material for townships; $9,513.02 or 19% was spent for
equipment and unused material; §102.60 or .23% was spent for filling
bridges and culverts; $117.96 or .27% was spent for special cases.

Of the total amount $29,636.92 spent for new bridges and culverts,
$20,644.25 or 69.69% was spent for permanent work and $8,992.67 or 30.4%
for temporary work.

The amounts last above referred to were spent on the following con-
struction: 20 concrete box culverts costing $12,855.25; 3 headwalls on cul-
verts previously constructed costing $1,468.27; 1 concrete abutment cost-
ing $3,952.88; 1 I'beam span on cncrete abutments costing $2,366.85;
81 corrugated pipe costing $3,172.00; 3 boiler pipe costing $216.00; 8§
wood pile bridges costing $3,369.23; 1 miscellaneous bridge or culvert
costing $2,235.44.

WAYNE COUNTY.
Roads.

The total county road expenditure was $18,750.39 of which $1,415.93
or 7.6% was spent for -temporary work; $1,678.97 or 8.4% was spent for
repairs; $9,694.74 or 51.7% was spent for maintenance; $4,405.66 or 23.5%
was spent for equipment and unused material; §1,655.00 or 8.8% was
spent for special cases. No roads were built to permanent grade. 20
miles were built to natural grade at a cost of $1,415.93. No surfacing
was done.

The county road system was dragged an average of 34 times, the
average cost of dragging being $1.00 per mile one ‘round trip. The
average cost of repairs and maintenance was §65.18 per mile of county
road. The total average expenditure per mile of county road was $108,70.

Of the 172 miles in the county road system, 172 were patrolled, there
being 12 districts with an average length of 14.4 miles.

The total township road expenditure as shown by reports from all of
the 16 townships was $26,398.81.

Bridges.

The total expenditure for bridge and culvert work during 1918 was
$50,252.91 of which $14,875.67 or 20.7% was spent on permanent bridges
and culverts; $3,726.20 or 7.4% was spent on temporary bridges and
culverts; $4,022.93 or 8.0% was spent on repair work; $3,279.00 or 6.4%



232 IOWA STATE HIGHWAY COMMISSION

was spent on culvert material for townships; $15,274.81 or 30.49; was
spent for equipment and unused material; $8,054.30 or 16.1% was spent
for filling bridges and culverts; $1,020.00 or 2.0% was spent for special
cases.

Of the total amount $18,601.87 spent for new bridges and culverts,
$14,875.67 or 80% was spent for permanent work; $3,726.20 or 20.0% was
spent for temporary work. The amounts last referred to were spent on
the following construction:

12 concrete box culverts costing $10,142.30; 1 pony truss on concrete
abutments costing $4,733.37; 7 concrete pipe culverts costing $542.20; 5
boiler pipe costing $230.00; 10 wood pile bridges costing $2,950.00.

WEBSTER COUNTY.
Roads.

The total county road expenditure was $54,678.18 of which $38,356.05
or 70.1% was spent for permanent work; $1,229.69 or 2.3% was spent
for temporary work; $2,936.54 or 5.4% was spent for repairs; $8,750.48
or 16.09 was spent for maintenance; $1,807.51 or 3.3% was spent for
equipment and unused material, and $1,587.91 or 2.9% was spent for
special cases.

4.8 miles were built to permanent grade at a cost of $4,013.94. There
were no roads built to temporary grade. 10.0 miles were built to natural
grade at a cost of $1,239.69. 16.55 miles were surfaced with gravel at a
cost of $29,256.03. :

The county road system was dragged an average of 31 times, the
average cost of dragging being $1.00 per mile one round trip. The
average cost of repairs and maintenance was $63.06 per mile of county
road. The total average expenditure per mile of county road was $285.50.

Of the 185 miles in the county road system, 185 were patrolled, there
being 4 districts with an average length of 46.3 miles.

The total township road expenditure as shown by reports from all of
the 23 townships was $67,570.57.

Bridges.

The total expenditure for bridge and culvert werk during 1918 was
$54,266.86 of which $32,797.19 or 60.8% was spent for permanent bridges
and eulverts; $1,435.43 or 2.6% was spent for temporary bridges and cul-
verts: $14,882.97 or 27.2% was spent for repairs; $4,361.62 or 8.09, was
spent for culvert material for townships; $415.45 or .73% was spent
for filling bridges and culverts, and $374.20 or .67% was spent for special
cases.

Of the total amount $34,232.62 spent for new bridges and culverts,
$32,797.19 or 95.8% was spent for permanent work and $1,435.43 or 4.2%
was spent for temporary work. x

The amounts last above referred to were spent on the following con-
struction: 6 concrete box culverts costing $6,585.14; 4 concrete slab
bridges costing $8,064.37; 1 concrete thru girder costing $2,263.00; 3 con-
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deck girders costing $13,058.31; 1 I-peam span on concrete abut-
v 56 concrete pipe costing $564.24; 5 corrugated
pe costing $171.11, and § cast iron pipe costing §61.61.

cre : ;
ments costing $2,826.37;

pi
WINNEBAGO COUNTY.

Roads. .
The total county road expenditure was 527.98:1"71 ot_ which $11,878.28
42.5% was spent for permanent work; $693.05 or 2.5% was spent for

A . work: $4,553.45 or 16.39 was spent for repairs; $8,483.00 or

wmnﬂraf'.* epen'E to:: maintenance; $135.80 or 59, was spent for equip-

::[?;3211? a‘:l?iﬁ 1;nused material, and $2,244.13 or 8% was spent for special

cas;:. miles were built 10 permanent grade at a cost of $11,319.79. No

roads were built to temporary grade and none were surfaced. 6 miles
were built to natural grade at a cost of $693.05.

The county road system was dragged an average of 49 times, the
average cost of dragging being $.90 per mile one round trip. The average
cost of repairs and maintenance was $99.16 per mile of county .rnad. The
total average expenditure per mile of county road was $213.50.

Of the 131 miles in the county road system, 120 were patrolled, there
being 3 districts with an average length of 40 miles.

The total township road expenditure as shown by reports from 12 of
the 12 townships was $31,668.93.

Bridges.

The total expenditure for bridge and culvert work during 1918 was
$29,600.41 of which $12,526.17 or 4219 was spent for permanent bridges
and culverts; $452.40 or 1.87, was spent for temporary _hridges and cul-
verts: $9,191.00 or 31% was gpent for repairs; $4,471.58 or 15.29%; was
spent for culvert: material for townships; $2,959.26 or 9.9% was spent
for equipment and unused material,

Of the total amount $12,978.57 spent for new bridges and culverts,
$12,526.17 or 96.56% was spent for permanent work and $452.40 or 3.5%
for temporary work.

The amounts last above referred to were spent on the following con-
struction: 10 conerete box culverts costing $4,230.49; 11 circular con-
crete culverts costing $1,471.75; 3 concrete slab bridges costing $5.039.38;
5 I-beam spans on concrete abutments costing $1,784.55, and 19 corrugated
pipe costing $452.40.

WINNESHIEK COUNTY.
Roads.

The total county road expenditure was $27,960.91, 0; :hic:aiz,:ig:: tl:,‘l;
10.49 was spent for permanent work; $9,295.90 or 33. % ity
temporary work; $5,468.21 or 19.69 was spent tr; repal;-:,nt im- ;qum-

’ $ 970.31 or 7.1% was spe
98,69, was spent for maintenance; 81,
ment and unused material, and $302.24 or 1.19 was spent for special

cases.
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.25 miles were built to permanent grade at a cost of $2,043.51. 49.75
miles were built to natural grade at a cost of §9,258.40.
roads built to temporary grade, and none were surfaced.

The county road system was dragged an average of 28 times, the
average cost of dragging being $.98 per mile one round trip. The average
cost of repairs and maintenance was $66.54 per mile of county road. The
total average expenditure per mile of county road was $138.50.

Of the 202 miles in the county road system, 108 were patrolled, there
being 17 districts with an average length of 6.3 miles. .

The total township road expenditure as shown by reports from 19 of the
20 townships was $38,428.73.

There were no

Bridges.

The total expenditure for bridge and culvert work during 1918 was
$56,267.95, of which $28,648.31 or 51.89 was spent for permanent bridges
and culverts; $6,702.12 or 12.69 was spent for temporary bridges and
culverts; $11,272.24 or 20.39, was spent for repairs; $2,515.79 or 14.5% was
spent for culvert material for townships; $2,471.28 or 4.4% was spemt for
equipment and unused material; $1,896.71 or 3.49% was spent for filling
bridges and culverts, and $1,761.50 or 3.1% was spent for special cases.

Of the total amount $35,350.43 spent for new bridges and culverts, $28,.-
648.31 or 80.3% was spent for permanent work, and $6,702.12 or 19.7% was
spent for temporary work.

The amounts last above referred to were spent on the following con-
struction: 70 concrete box culverts costing $13,999.12; 2 circular conerete
culverts costing $37.38; 5 masonry box culverts costing $2,107.96; 2 head-
walls on culverts previously constructed costing $21.70; 1 concrete slab
bridge costing $1,419.75; 6 concrete abutments costing $2,463.00; 1 concrete
deck girder costing $4.901.91; 1 retaining wall costing $749.87; 10 masonry
abutments costing $2,079.71; 1 I-beam span on concrete abutments costing
$867.91; 62 corrugated pipe culverts costing $1,913.95; 3 I-beam spans on
wood piling costing $632.94; 2 pony trusses on wood piling costing

$2,430.23; 6 wood pile bridges costing $1,326.53; 3 miscellaneous bridges
and culverts costing $398.47.

WOODBURY COUNTY.
Roads.

The total road expenditure was $60,320.22 of which $34,467.38 or 57.0%
was spent for permanent work; $981.76 or 1.7% was spent for temporary
work: $8,801.15 or 14.69 was spent for repairs; $10,873.31 or 18.09 was
gpent for maintenance; $1,199.22 or 2.0% was spent for equipment and
unused material and $4,007.41 or 6.7% was spent for special cases.

97.02 miles were built to permanent grade at a cost of $33,383.43. 0.36
miles were built to temporary grade at a cost of $§980.50. 9.1 miles were
built to natural grade at a cost of $981.76. No roads were surfaced.

The county road system was dragged apn average of 27 times, the
average cost of dragging being $1.37 per mile one round trip. The average
cost of repairs and maintenance was $82.36 per mile of county road. The
total average expenditure per mile of county road was $283.00.
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he 213 miles in the county road system, 96 were patrolled, there

oft lE]istTiCts with an average length of 16 miles. . T

peing b ¢ tal township road expenditure as shown by reports from 13 of the
The to "

23 rownships was $26,626.29.

Bridges-

i e and culvert work during 191§ was

o B'!hl;egtg;;f:z;‘t;g t:ld?.i.-l% was spent for permanent bridges
597'103'72 2 <“$1i 058 U’S or 14.4% was spent for temporary bridges and
v cv._:lvenal,i_% 8.8 ‘or: 20.29, was spent for repairs; $1,805.15 or 1.8% was
o slli.\:er.t material for townships; $17,620.87 or 18 4% was spent
LS et { and unused material; $3,298.00 or 3.49, was =npent for filling
e Iverts and $5,258.02 or 5.49 was spent for specinl cases.
g s cul amount §49,484.80 spent for new bridges and culverts
:35(1:2(;;1; otrotfsfll 5% was spent for permanent work and $14,058.08 or 18.6%
et mrtwtlnaz{:r:;;r:o::f.erred to were spent on the following con-

s En-mm; 5oncrem box culverts, costing §13,828.79; 14 concrete pipe
e 1n -ccosun‘g‘ §2,547.50; 2 headwalls on concrete previously con-
o headwan:g $177.73; 4 concrete glab bridges costing $6,720.50; 3 I-bealm
s crete abutments costing $2,855.18; 2 pony trusses on concrete
o conosting §9,287.93; 32 concrete pipe costing §1,504.28; 7 I-b:;m:r:l
al;:::E::! :iling abu;menta costing $6,878.39 and 22 wood pile bridge
ES

costing $$,875.41 3

WORTH COUNTY.
Roads.

The total county road expenditure was $22,257.56 oi ;ly:;lch :;2;1;2];28 too:
- $043.75 or 4. W
o4, as spent for permanent work; $ :
::palrsi% ?vu 936.53 or 13.2% was spent for mnlntem;:;c&,i ﬁ:;.szz.eflzr%?c;:z:
ks ) terial; ,641.79, or 11.
spent for equipment and unused ma 5
:::nt I;or gpecial cases. 6.8 miles were built to permanent grade s:t oat
cost of $7,117.41; 6.95 miles were surfaced with gravel, at a €0
70,
33.'9]:1‘;: county road system was dragged an average of 28 times, the a::::goe;
cost of dragging being $0.75 per mile one round trip. The a:;rai‘ehe i3
repailrs and maintenance was $33.80 per m‘;la of :;)::Ef) road.
average expenditure per mile of county road was .00, e
(;.:gthe 114 miles in the count¥ road ‘tyztsa::;ls: were patrolled, the
e,
being 2 districts with an average length o .
Tlgle total township road expenditures as shown by reports from all o
the 12 townships was $25.324.83.

Bridges.

18 was

The total expenditure for bridge and i M e‘:-‘:nr:::gen:gh:idses

$30,338.49, of which $25,349.22 o 83.5% was spent o:ﬂg es and culyerts;

and culverts; $95.96 or .3% was spent on i 2% fvas gpent for cul-
$476.40 or 1.5% was spent for repairs; $2472.34, or 8



236 IOWA STATE HIGHWAY COMMISSION

vert material for townships; $1,448.12 or

and unused material; $154.90 or .59,

|
4.8% was spent for equipment
» Was spent for filling bridges and eul-

canajpuadso prol
verts; $341.55 or 1.2% was spent for special cases, . :J“"i‘ aBpL T
Of the total amount $25,445.18 spent for new bridges and culverts.
$25,349.22 or 99.7% was spent for permaneut work; $95.96 or .3% was spent e -
lor temporary work. E
The amounts Jast referred to were spent on the following construction: o TRk
7T concrete box culverts, costing $12,663.26; 2 corrugated pipe culverts 'Eo
with headwalls, costing $79.55: 1 concrete slab bridge, costing $978.22;: § =] P b 18
-beam spans on concrete abutments, costing $8,078.19; 1 pony truss on = P R-RERRE i2
concrete abutments, costing $3,550.00; 1 corrugated pipe culvert costing 5 mpo v |, i }7-
$20.60; 1 wood pile bridge, costing $75.36. S Pla bAEATENEE
= i
WRIGHT COUNTY. 2 '5 P SR | FEVELR LA
oads. 2 LR A (15
i g g i | {2 i® 52y
. The total county road expenditure was $42,957.25 of which $13,189.86 = puny = = , ﬁ ‘g 5552
or 30.7% was spent for pPermanent work; $9,695.73 or 22.6% was spent for § o[IYEA  1090¢ § ; ! R
lemporary work; $4,113.79 or 9.6% was spent for repairs; $5,312.84 or g Ok e IR IS Fhaltal 4 TS =
12.4% was spent for maintenance; $7,020.98 or 16.3% was spent for equip- e | CESHNESEERRIEERZANREAR 5
ment and unused material and $3,624.05 or 8.4 was spent for special o L e e §§§:§§5§E§§E§": e et s
ot 2 g ROI W0 | o g S S SRS S S Sy AR BN SRS

No roads were built to permanent or temporary grades. 39 miles were : ; -
built to natural grade at a cost of $9.590.86. 4 miles were surfaced with = T 2353=539£3353332.‘;3$33§_§
gravel at a cost of $11,847.22, R 5@25—'5:.@;@%223 EREBIERREE R

The county road system was dragged an average of 22 times, the average = 3 SR .:._.;-i;;-sé;:g-g,;,;sggggggjg'g?égazsa&:
cost of dragging being $.87 per mile one round trip. The average cost of P 2 BESERZ ) s
vepairs and maintenance was $52.48 per mile of county road. The total 5 = B 1 T 3 B SN ENEN R
Average expenditure per mile of county road was $240.00, = | LSS AR AR R R R a N FELARI g

Of the 179 miles in the county road system, 80 were patrolled, there E = SIDIN08 § ' E~§_ i | I E IT E ' : ; } Pt i H i 11 :
heing 6 districts with an average length of 15 miles. @ g : g o8 U AERs SRS ARNARRAREREGER

No report of township expenditures was received, & £ ;;d.gs:a_sé*_ a 5555533533?‘-3-53?253?
Bridges £1S 5 [dRAsE | |2 ISesquangassEnta~

y - PU} PROY | 2 1G w ee | o8 IHS oOnerme wH-6-
- - el L 0 et .

The total expenditure for bridge and culvert work during 1918 was g z - ol tl:_ é’ i_a_i ‘QT-saagﬁ i 'mg jg i
$46,658.56 of which $27,998.19 or 609, was spent for permanent bridges and g Il £ Sigif, i | ,'a-g- glig! inggags | = < |
culverts; $875.30 or 1.9% was spent for temporary bridges and culverts: e R L B 35‘«'53 ]§ ! ‘§; i ;,,,— il P [ o :
$14,492.57 or 81.1% was spent for repairs; $2,707.46 or 5.8% was spent for =} o 13 btmaa) s b Sl IR N 1 sachilll - G0
culvert materfal for townships; $63.77 or -14% was spent for equipment & ‘”amgsgsapﬁnaﬁﬁﬁﬁ_ﬁﬁ3353"‘3"-5%2%3;
and unused material; $76.40 or .16% was spent for filling bridges and cnl- = é;m§§§ﬁ§§3§8§§§§§g§§§g§§r2E 3
verts, and $444.87 or .9% was spent for special cases. 8 i SSo ERz2A -ﬁé;ga‘gg‘géaa‘rjiﬁﬂ'ﬁ SENGREERSR

Of the total amount $28,873.49 spent for new bridges and culverts, o i el SEERERERS
$27,998.19 or 97% was spent for permanent work and $875.30 or 39 was = - TERCYEERIRRC NI nT
spent for temporary work. 3 I":N':'

The last named amounts referred to were spent on the following con- E 5 ‘. ! | ‘.J i ; ;i SR 525 ! E i : ' f ¥ ' .,: }
struction: 42 concrete box culverts, costing $13,762.96: 1 circular concrete = i 3 ik E.:Ei i 1 } gsg ' t i E ! ;ggg
culvert costing $137.36; 1 concrete abutment costing $4,071.22; 1 I-beam g |12 Sgpi;n RECHER e T TRE g.gg:g.%::;a
Span on concrete abutments, costing $5,306.85; 1 pony truss on concrete s 552&:;35&23:—:3%5’“52%5 :5‘387;'5225%
abutments, costing $4,719.80; 37 corrugated pipe, costing $752.30, and 1 335555852255 328305c05c64A
wood pile bridge costing $123.00.
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vert material for townships; $1,448.12 or 43¢,

» Was spent for equipment
and unused material; §154.90 or 5% was spent for filling bridges and eul-

verts; $341.55 or 1.2% was spent for special cases,
Of the total amount $25,445.18 spe
$26,349.22 or 99.7% was spent for perma
for temporary work.
The amounts last referred to were spent on the

following construction:
77 concrete box culverts, costing $12,663.26; 2

< corrugated pipe culverts
with headwalls, costing $79.55; 1 concrete slab bridge, costing $978.22; 6

!‘beam spans on concrete abutments, costing $8,078.19; 1 pony truss on

concrete abutments, costing $3,550.00; 1 corrugated pipe culvert costing
$20.60; 1 wood pile bridge, costing $75.36.

nt for new bridges and culverts,
neut work; $95.96 or 3% was spent

WRIGHT COUNTY.
Roads.

The total county road expenditure was $42,957,
or 30.7% was spent for permanent work;
lemporary work; $4,113.79 or 9.6% was spent for repairs; $5,312.84 or
12.49% was spent for maintenance; $7,020.98 or 16.3% was spent for equip-
ment and unused material and $3,624.05 or 8.4% was spent for special
ases.

No roads were built to permanent or temporary grades,
built to natural grade at a cost of $9,590.86.
#ravel at a cost of $11.847.22.

The county road system was drageed an avarage of 22 {imes, the average
cost of dragging being $.87 per mile one round trip. The average cost of
repairs and maintenance was $52.48 per mile of county road. The total
iaverage expenditure per mile of county road was $240.00,

Of the 179 miles in the county road system, 90 were patrolled, there
Leing 6 districts with an avera

ge length of 15 miles.
No report of township expenditures was received,

25 of which $13,189.86
$9,695.73 or 22,69, was spent for

39 miles were
4 miles were surfaced with

Bridges.

The total expenditure for
$46,658.56 of which $27,998.19

culvert material for townships;
and unused material; $76
verts, and $444.87 or 99

Of the total amount $28,873.49 spent for new bridges and culverts,

$27,998.19 or 979 was spent for permanent work and $875.30 or 3% was
spent for temporary work.

The last named amounts referre
struction: 42 concrete box culverts
culvert costing $137.36; 1 conecrete

d to were spent on the following con-
» costing $13,762.96; 1 circular concrete
abutment costing $4,071.22; 1 I-beam
span on concrete abutments, costing $5,306.85: 1 pony truss on concrete

abutments, costing §4,719.80: 37 corrngated pipe, costing $752.30, and 1
wood pile bridge costing $123.00.

SUMMARY TABLE NO. 1. T
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SUMMARY TABLE NO. 1.—Continued.
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SUMMARY TABLE NO. 2—Continued.
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SUMMARY TABLE NO. 3—PART I.

Classification of Permanent Bridge and Culvert Construction for Which Warrants Were Issued in 1918.—

County Expenditures.—Annual Reports

of County Engineers.
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SUMMARY TABLE NO. 3—PART I.—Continued.
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SUMMARY TABLE NO. 3—PART IL
Classification of Permanent Bridge and Culvert Construciion for Which Warrants Were 1ssued in 1918, —
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County Expenditures.—Annual Reports of County Engineers,
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SUMMARY TABLE NO. 3—PART I1.—Continued.
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SUMMARY TABLE NO. 3—PART IIL
Classification of Permanent Bridge and Culvert Construction for Which Warrants Were Issued
County Expenditures—Annual Report of County Engineers.

in 1918 —

L-vam Spans

Conerete || Conerete l Concrete . Abutments Abutiments 'f‘;
Abutments | Through Girders Deck  Girders Retalning Walls Masonry on Conerete 2
No. Cost | No. Cost | No. Cost No. | Cost No. Cost No. Cost E:
1 N | 9
. )
AR s S ooy e e %
4 i3 s O
2 2,046 80 =
1 22,00 -]
e i [0 i A g ~
3| 504102 5
Bremer. ... R b bt ar b
Buchanan. .. coeeeen. > | o sy pmimn [
Bosna Viste o] cmians Sl e R 10 | 7,658 .60 =]
Butler 2 5,664.80 |______._ At e e =
ORDONR. oot o 1 2,309.00 | 1 2 3,015 .61 2
Oarroll. o L -] 1 1 | 20, 0 |
Cast S | SH o 1 50006 ]
Cedar. e i Feg . i 1 2,408 3
Derro Gordos oo e fs 1 =) 4 3 4.815.06 ;,'
herok | ol N  A— 2 2]
Chickasaw. S | | i | 2 2 7,
Clarke. ... > R | A . Sl I S =
Clay - S S e e i = 14 | 1 .15
(o[ T o AR e 2 1,969.60 . 5| 2
n 1 &
Crawford 8 =
R e 3 17,218.88 | . . wm
I 1, s e SR AT P TR e IS Ea
Decatur. SEEET SV EESSR RIS SO SN SRS JREI oRRTEs; KOO re #
Delaware L e L I e et e o
Des Moines = S IO PSR S ] (RS [ PET () SRS CetRs EE SRt SR e
Dickinson. . 1 A76.68 - : .
POBOGUIE i = ¥ 8,768.87 |accanaas A e e S R R O e o e Al
Emmet_ . = et : =7 e = =
1 s 2T I NS e T R 1 5,700 .60 =




SUMMARY TABLE NO. 3—PART III.—Continued.
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SUMMARY TABLE NO. 3—PART IV.
Classification of Permanent Bridge and Culvert Construction for W

a6a

hich Warrants Were Issued in 1918, —
County Expenditures—Annual Report of County Engineers.
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SUMMARY TABLE NO. 3—PART V.

~—Continued.
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SUMMARY TABLE NO. 4—PART L

Classification of Temporary Bridge and Culvert Construction for Which Warrants Were Issued in 1918.—

County Expenditures.—Annual Reports of County Engineers.
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SUMMARY TABLE NO. 4—PART I.—Continued.
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SUMMARY TABLE NO. 4—PART IL

Classification of Temporary Bridge and Culvert Construction for Whiek Warrants Were Tssued in 1918 —
County Expenditures.—Annual Reports of County Engineers.
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SUMMARY TABLE NO. 6.—Continued.
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SUMMARY TABLE NO. 7—Continued,

Equipment and Material Specinl Cases =
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SUMMARY TABLE NO. 8.—Continued.
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SUMMARY TABLE NO, 9.

Road Construction.—County Expenditures —Annual Reports of County Engineers 5
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SUMMARY TABLE NO. 9.—Continued.
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SUMMARY TABLE NO. 10
Classification of Permanent Road Construction.—County Expenditures.

ANNUAL REPORTS OF COUNTY ENGINEERS.

Built to Built to Permunently Sur- Tile
Finished Grade | Temporary Grade faced. 3-C Drainage Special Total
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SUMMARY TABLE NO, 10.—Continu~d.

(2
-3
~ =
. Built to Built to Permunently Sur- The
Fiplshed Grade Temporary Grade faced. 3C Drainage Special Totsl
3-A ap 3D (‘nses
County — —
Miles Cost Miles Cost Miles | Cost Cost Cost
- | '

Floyd e e 7.5 6, 444,00 4.28 4.472.50

Franklin AT R 1.87 66 10,25 | 11,470.40

Fremont ] e i o

o e R S b i [ 9,350,538 F

Grundy...._.. " II-- 254,27 1530, 40 1,110.2

Guthrie AN eloe i | 42417 .15 124.70

Hamilton...__.___ 36,318.79 | | 44,665,19 R e SRy

Hancock. ... i) 0 3,061.75 3,978.71 1,079.21 195,62 -

Hardin... .10 33 .66 | 3,147.72 26,79 26.95 a7

Harrison. ... .. = 65 2,368.60 | 2,068,

T e R A £ S 0 4,418.95 | 4.615.32

Howard . 0 8,646.37 12,407. 14

ﬁumbom =7 25.75 22,709.13 36,925.17

s il S - =
Iowa

NOISSININOD AVMHOIH HLVLS YMOI

JaRper..... ... 2.0 v
defferson s e

"""" eSS ‘
20 7.41 12,045 f R

b LABT. B0 e 2,602.82
Linn. e .80 | 3,042.00 21,663.71 | 46.75 1,810.04
Lotilsn B0 867.75 |- B75.48 60411
Lueas
SIS %
snfeon T

M : . 4.3 o1 s -

Mont gomery. .. 7.0 4,1 4, 10140

g‘uﬁr_ 7,55 9,281.46 16,045,156
23.27 16,539.08 |- 18,312.13

6.l i o AL o PR e S TS b U ART. 5 .
. 5,758.14 | 10,04 R
30700

S 14,880, 00

00 - o s e e, i P W .
gy et § 18, 198,06 106378 | 20,172.02
18,466.74 | i 005,08 29 ‘ AR oo s 18,041.86
S s O YT o AT B RN TS A (i T
Wapelio | R f At S s 7
g:?ﬁﬂf' """ Y b ] e i J | 0 49.25
Washi -_-‘nn ______.___'__._--_-..-__.r.._....._.,____ e e i Ly e
w'm' “"“““"‘:““""“"""‘“ 'H""'T."i'_' N e A - 'L“i-%-rk:l'
Webster. 16.55 20,256.08 | 4,101, G I
Winnechion oo v ot DGO i & 3o
goodhur'k s e P it s 108.45 . 4,166.88
Worth. . : 6.95 8,010.70 | 1,0M4.77 ... i 12,102,588
Wright : 4.0 | n.sare2 LS 13,180,806
Totnls 470.08 '$  004,601.39 20.51 |$ 62,248.60 343.30 & 617,208.50 3 48,051.24 § 18,731.60 § 1,.431,534.75

i .

SUTANIONE ALNNOD J0O SLHOATY TVANNY

LLg



SUMMARY TABLE

NO. 11.

Classification of Permanent Road Construction.—County, State and Federal Expenditures.—Federal Aid Projects.—Annual
Reports of County Engineers.

| Built to Finished Permunently Surfsced Tile Drainage Per-
Grade centage
County Project | Com- Total
No. pleted
Miles Cosp Miles Cost Lin., Ft. Cost
|
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SUMMARY TABLE NO. 12.

Classification of Temporary Road Construction.—County Expenditures—Annual Reports of County Engineers.

Built to R
Natural Grade Oiling Special
2.A | Casges
County 3 Total
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SUMMARY TABLE NO. 12.—Continued.
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SUMMARY TABLE NO. 13.
Maintenance—County Expenditures.
ANNUAL REPORTS OF COU

Road Repairs and
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SUMMARY TABLE NO. 13.—Continued.
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SUMMARY TABLE NO. 14—Continued.
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SUMMARY TABLE NO. 15.
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Road Repairs and Maintenance—County Expenditures.
ANNUAL REPORTS OF COUNTY ENGINEERS.
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IOWA STATE HIGHWAY COMMISSION
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SUMMARY TABLE NO. 17.
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Road Repairs and Maintenance.—County Expenditures.
ANNUAL REPORTS OF COUNTY ENGINEERS.
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SUMMARY TABLE NO. 17.—Coniinued.
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SUMMARY TABLE NO. 18
Road Repairs and Maintenance.—Township Expenditures.
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SUMMARY TABLE NO. 18.—Continued.

IOWA STATE HIGHWAY COMMISSION
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SUMMARY TABLE NO, 19,
Road Equipment and Material and Miscellaneous Items—Township Expenditures.
ANNUAL REPORTS OF COUNTY ENGINEERS,
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304 IOWA STATE HIGHWAY COMMISSION

SUMMARY TABLE NO. 20.—Continued.
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SUMMARY TABLE NO. 21.

on.—Total Work Done to Jan. 1,1919.
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IOWA STATE HIGHWAY COMMISSION

SUMMARY TABLE NO. 22.

Gravel Pits Owned by County, January 1, 1919,

ANNTUAL REPORT OF COUNTY ENGINEERS.
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SEUMMARY TABLE NO. 23,
Amount of Road and Bridge Work Planned or Constructed by County Engineers.

ANNUAL REPORTS BY COUNTY ENGINEERS.

Planned

‘ Total

Bridge

Roud

10,000,00 %

o

9
ﬁmw._.swﬂlrvw“

...15 4nl».l
- [aXal'-}

0
i}
5

mmmnumu

40,170, 00

12288
{8858
mo..

m
m legimri
|

mwwsunmmqs

uw:u

Construction

Total

Bridge

Road

ﬂ&ﬁmﬁmnﬂunwwwswmﬁummmmw mﬂuuwmﬁ_ﬂmm

e,

?wummmmsm ms

T

umuwm&m

County

Adams..........

Adalr

Allam akee

Ap

T Ty T St

Ben

B R

o I T I oy e S A —

Clarke

P T —

—————

Des Molneg... oo oo

Decatur.......
Delawanre. ...

Davis. -

Crawflord_ .
Dallas. ...

g




SUMMARY TABLE NO. 23.—Continued. w
o
= 1
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Cost of Engineering.

SUMMARY TABLE NO. 24,
ANNUAL REPORTS BY COUNTY ENGINEERS,
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SUMMARY TABLE NO. 26.

Financial Statement.

ANNUAL REPORTS BY COUNTY ENGINEERS.

Township Road, Drag and Dralnage Funds

IOWA STATE HIGHWAY COMMISSION
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SUMMARY TABLE NoO. 26.—Continued.
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SUMMARY TABLE NO. 27.
Bonded Indebtedness of Counties.
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SUMMARY TABLE NO. 27.—Continued.
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SUMMARY TABLE NO. 20—PART I.—Continued.
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