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LETTER OF TRANSMITTAL

Hon. W. L. Harding, Governor :

Pursuant to the provisions of Section 1527-s2, Supplemental Sup-
plement to the Code 1915, the State Highway Commission presents
herewith Part One of its Sixth Annual Report. This part of the re-
port covers the principal operations of the Commission for the year
December 1, 1918, to December 1, 1919.

Part Two of this report will contain a summary of the annual re-
ports of the county engineers for the year December 31, 1918, to
December 31, 1919. It will be presented later as the law provides.

J. W. Holden, Chairman,
W. Collinson,
Anson Marston,

Commissioners.
Ames, Iowa, December 31, 1919. F
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PART 1

Chapter I. Summary of Work of 1919

SIXTH ANNUAL REPORT

The Sixth Annual Report of the State Highway Commission is
divided into two parts.

Part One is a report of the activities of the State Highway Com-
mission for the year ending December 1, 1919, and of the expendi-
tures of the Commission for the year ending June 30, 1919.

Part Two is a summary of the annual reports of the county engi-
neers for the year ending December 31, 1919,

The Year of 1917.

From the standpoint of construction work accomplished, the year
1919 has been a disappointment to the road builder. During the war,
highway work was among the first industries to feel the pinch of war
conditions. Steel and other materials were commandeered by the
Government. Highway work received only the materials that were
not needed for other purposes. Then the railroad situation became
acute. Priority orders were issued by the Government, giving pref-
erance in rail transportation to shipments immediately necessary in
the prosecution of the war. Conditions with reference to shipment
of highway materials became very uncertain, amounting almost to
the exclusion of these materials from rail transportation. Funds -
for highway work were curtailed and many important projects could
not be undertaken, due to the restrictions placed on the issuance of
bonds or other certificates of indebtedness. Heavy demands were
made on the working forces, for men to fill up the ranks of the army,

and for war workers. The labor market because well-nigh impos-
sible.

The highway builder accepted these restrictions and limitations in
a patriotic spirit. He did the best he could under the circumstances
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to provide the public with usable roads, feeling that in doing so he
was making some contribution toward hte winning of the war.

Then came the cessation of hostilities. The war had forcibly im-
pressed on the minds of all, the necessity for better highway trans-
portation facilities. Funds were made available. Government re-
strictions on highway work were released. Men were rapidly being
discharged from the army. The highway builder looked forward
to the year of 1919 with hope, a sense of relief, and a keen anticipa-
tion of a return to normal conditions. But the normal conditions did
not return. The men discharged from the army failed to relieve the
labor situation. Rail transportation became even more difficult and
uncertain. Materials were hard to get. Weather conditions were
very unfavorable, due to long continued wet weather in the spring
and again in the fall. The construction program fell far short of ac-
complishment. Not a state in the Union completed all the work it
had outlined. In many states, not only twenty per cent of the pro-
gram was finished. The disappointment of the road builder was
most keen. He found himself with authority to build roads, and
with funds from which to make payments, but still unable to produce
the finished product in anything like the quantity desired.

The conditions in Iowa were very much the same as in other
states, but now that the season is over and can be reviewed in its
entirety, it is apparent that much has been accomplished. The year
of 1919 will long be remembered in Iowa highway history as the
year of greatest achievement in highway matters, the year when the
state embarked on a real program of modern highway building.
The Primary Road Law passed by the Thirty-eighth General Assem-
bly, would in itself have put the state in the forefront of the good
roads movement. In addition to the Primary Road Law, there was
enacted a Secondary Road Law, under the provisions of which any
secondary road may be surfaced in a manner suited to the traffic
requirements. Under the Primary Road Law, a program of high-
way construction and a system of highway maintenance second to
none, has been inaugurated. A Primary Road System of about
6400 miles has been established, connecting every county seat and
every market place in the state having a population of one thousand
or more. Definite projects hawe been outlined for the improvement
of 1536 miles, or approximately one-fourth of this system. Surveys
have been made on about 1100 miles or approximately one-sixth of
this system. Twenty-six counties have voted favorably on the hard
surfacing of their primary road systems, thereby authorizing the
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construction of 1700 .miles of pavement. Thirteen counties have
voted favorably on the-issuance of a total of $18,475,000 in bonds
for road construction. A broad permanent foundation has been laid,
on which Iowa can with safety erect her future highway structure.

This is of immeasurably greater consequence to the state than the
construction accomplishments of any one vear,

Counties Voting on Hard Surfacing.

The Primary Road Law provides that before the hard surfacing
of the primary road system in any county can be started, such hard
surfacing shall have been authorized by a vote of the people of that
county. Thirty-six counties have voted on this proposition. Twen-
ty-six counties voted favorably. Thirteen voted negatively.

The following counties voted for hard surfacing :

Allamakee Johnson
Benton Kossuth
Black Hawk Linn
Buchanan Lyon
Cerro Gordo Marshall
Clay O’Brien
Clinton Osceola
Des Moines Palo Alto
Dickinson Plymouth
Emmet Polk
Floyd Scott
Greene Sioux
Hancock Woodbury

The following counties voted against hard surfacing :

Boone Lee
Buena Vista Louis
Calhoun Sac 5
Carroll Story
Cherokee Tama
Franklin . Wright
Hardin

It is of interest to note that in the above thirty-nine counties, 136,-
523 vqtes were cast. Of this number, 77,355 votes were for hard
surfacing, and 59,168 were against hard surfacing. In the thirty-

nine counties, there was a net majority of 18,187 in favor of hard
surfacing.
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Countjes Voting for Bond Issues.

Twenty-two counties voted on the propoéitior.l of issuing_ bonds
for improving the primary road system. I.n thirteen counties the
proposition carried, thereby authorizing the issuance of $18,475,000
worth of bonds. In nine counties the proposition lost.

The following counties approved the issuance of bonds:

Amount of

County Bonds Authorized
Rl AR BT IR T WL P I e ey $ 1,500,000
2] 5 N e s A U 800,000
L e R A T e Y R B 1,800,000
D GOPAE (- s e e s dE M s s as e e e 750,000
BIOVE i i e v e s e e A o R e 1,000,000
CRINRETAB L o s oirea o 1 o 32w S i R B Ak 1,000,000
AN S dre  slode ot vl ol A At 1,000,000
CTTT 0 S T S W Sl e A 1,500,000
AR S e S e SN IR A 1,125,000
BB o by i s e 1,500,000
PPIE s e e -1 2,000,000
BBOIEE L v i ey B o m i e (R S (A A L g e 2,000,000
e ot g SR TR B R LI R L e 2,600,000
Total Amount of Bonds Authorized........... $18,475,000

The following counties disapproved the issuance of bonds:

Amount

County Proposed

AAEERIERG 3s 7 vh v sVl v s e SN e ...$ 500,000
Boone ...... O A ey B P T P LD e A 1 500,000
81y 4 R e R A & M oy A o7 P 800,000
St e e R s Wi o B 1,000,000
6T Ll il T 0 X ol L BT SR el B 1,600,000
61U | e G el e e e O el 750,000
) T A e TRy e e SR e P R 1,000,000
b e b S e R I TS e T 1,000,000
WHERE . i v AT L AT A B A A S S b 8 R 1,000,000
2 il 7 T WAt T Sl 0 e < SO or e LD, ST P e $8,050,000

—

In the eighteen counties there were 75,401 votes cast on the ques-
tion of issuing bonds. Of this amount, 41,908 votes were favorable,
and 33,493 were unfayorable. The total majority in favor of the
issuance of bonds was 8415.
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Men in Military Service.

During the war, twenty-two men in the Commission’s employ en-
tered military service. All of these men have returned and are now
in the Commission’s employ except three, who of their own volition,
have taken up employment elsewhere.

In expanding its forces this year, the Commission gave preference
to former service men, other things being equal. In this way, many
returning soldiers were given employment and the state benefited by
the experience and seasoning these men received in the army.

Bridge Surveys and Plans.

Field surveys have been made for 1232 bridges and culverts.
Plans have been prepared for 536 bridges and culverts, estimated to
cost $1,481,300. Plans have been approved for 307 bridges and
culverts estimated to cost $852,900. Shop drawings for eighty-six
structures have been checked and approved. F ifty-eight new stand-
ard designs have been developed. In 1918, plans were prepared for
236 bridges, and plans for 163 bridges were checked and approved.

Bridge and Material Contracts.

Two hundred seventy-three bridge contracts, amounting to
$3,213,800 have been checked and approved. The amount for which
such contracts were approved in 1918 was $1,760,798, and in 1917
it was $2,179,000. Thirty-five material contracts were approved.

Rallroad Crossing Work,

Surveys were prepared for the improvement of fourteen railroad
crossings. Plans were prepared for sixteen crossings. Ten cross-
ing projects were completed.

Road Projects Outlined,

Ninety of the ninety-nine counties have outlined definite projects
for the improvement of portions of the primary road system. These
projects include 1536 miles of road, or about one-fourth of the whole
primary road system.

Federal Aid Projects Submitted to U. S. Bureau of Public Roads.

Project statements have been submitted to the U. S. Bureau of
Public Roads for fifty-six projects, involving the improvement of
899 miles of road, and estimated to cost $8919,357.
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Road Contracts Approved.

Sixty-five road contracts, amounting to $1,524,304 have been
checked and approved. Twenty-eight of these contracts were for
Federal Air work, and thirty-seven were for ordinary county road
work.

Changes in County Road Systems.

The Commission investigated forty-seven requests for changes in
the county road systems. Forty of these requests were approved,
resulting in a net increase in the county road system, of ninety-two
miles.

Primary Road System.

A primary road system, consisting of about 6400 miles was
adopted, and numerous inspection trips were made to settle disputes
or determine routes best suited for inclusion in this system. This
system connects all county seats and all market centers having a
population of one thousand or more.

Road Surveys and Plans.

Detailed surveys have been made for the improvement of 1093
miles of primary road. Plans have been prepared for 387 miles of
such roads. Plans and specifications have been submitted to the
U. S. Bureau of Public Roads for 262 miles of road, estimated to
cost $3,458,487.

County road plans, prepared by the county engineer, have been
checked and approved for 321 miles.

Road Construction.

Nineteen Federal Aid projects were contracted or placed under
construction. These projects contain 232 miles of road. In addi-
tion, work was done on two projects which were started in 1918
These projects include 73 miles of road. The above 305 miles of
road include 4.85 miles of paving, 41.87 miles of graveling, and
257.94 miles of permanent grading.

The work completed consists of 4.34 miles of paving, 3.0 miles of

gravel, and 140 miles of permanent grading.

Government Equipment Received.

War equipment valued at approximately $721,709.00 has been
received. This equipment consists of 228 motor trucks, twenty-nine
Ford cars, thirteen tractors, two concrete mixers, three road graders,
130 tons spare parts for trucks, and a quantity of miscellaneous
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equipment, tools, etc. It is expected that lowa will receive a total
of 600 motor trucks from the Government.

State Institutional Roads.

The work on state institutional roads consisted of tractor grading
twenty miles, building three and one-fourth miles to finished grade,

graveling one mile, and maintaining twenty-one miles under the
patrol system.

Road Maintenance.

Ninety-four road complaints were investigated and adjusted. A
Department of Road Maintenance was organized and an investiga-
tion made of the maintenance work and organization in Wisconsin
and Minnesota. A bulletin outlining the maintenance work and
organization for 1920 was prepared.

District Engineers.

The district engineering work was reorganized and the number of
districts was increased from six to nine. District Engineers spent
1510 days in the field on road and bridge work. They have attended
209 road and bridge contract lettings, for work costing $5,230,000,
h?ve attended 116 lettings for road and bridge materials, have super-
vised the making of the 1093 miles of primary road surveys, made
reconnaissance surveys and estimates on the 1536 miles of road for
which projects have been outlined, have supervised the taking of
traffic census at 136 counting stations, and have given general super-
vision to the construction work on Federal Aid projects.

Drainage Investigations.

In co-operation with the U. S. Geological Survey and the State
Geological Survey, the investigation of stream discharge has been
continued. Twenty-five stream gauging stations, where water stages
are measured at least once each day, are now in operation, At these
stations, 164 actual measurements of the water flowing have been
made. A study has been made of severe local floods which do not
reach the gauging stations.

Drainage and Sale of Lakebeds.

Engineering assistance has been furnished the Executive Council
in the drainage and sale of state lands included within the beds of
Keokuk, Odessa, Swan, Elbow, and Goose Lakes.
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Fixing Surface Elevation of Lakes. : -

A report was prepared and submitted to the Executive Council
relative to fixing and controlling the elevation of the surf.ace qi
Spirit Lake. Assistance has been rendered the Council in investi-
gating complaints relative to the elevation of the surface of East and
West Okoboji Lakes.

Traffic Count.

Actual counts have been made of the traffic at 136 counting sta-
tions. These counts show an average of 332 vehicles passing each
station each day. Of this traffic, 89.7 per cent is motor driven, and
10 per cent is horse drawn.

Materials and Tests.

In preparation for the vast amount of investigation of material
deposits and testing of materials necessary in connection with the
enlarged road program, a Department of Materials and Tests was
organized late in the fall of 1919. During the year, 341 samples of
various materials were tested. In 1918, 67 of such samples were
tested.

Capitol Grounds Improvement.

Engineering services and advice have been furnished the Execu-
tive Council and the Capitol Extension Engineer, in connection with
the work on the Capitol grounds.

Standard Specifications.
The following standard specifications have been prepared:
Highway Bridge and Culvert Construction,
Concrete Road Construction,
Bituminous Filled Brick Road Construction,
Monolithic Brick Road Construction,
Gravel Road Construction,

Standard Plans.
The following standard plans have been prepared:

Concrete Box Culverts, from 2x2 feet to 12x12
feet (Twenty-four designs),

Concrete Pipe Culverts,

Wood Pile Abutment,

Concrete Bridge Abutments,

Cross Sections for Gravel Roads.

Bulletin nn Primary and Secondary Road Laws.
Pursuant to the provisions of Section 57, Chapter 237, Laws of
the Thirty-eighth General Assembly, a bulletin was issued, explain-
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ing the primary and secondary road laws, and containing standard
forms for use of county officers in operating under said laws.

The Year of 1920.

The year of 1920 should show a marked advancement in the
amount of road construction accomplished. Contracts are now
under way for 231 miles of road. Approximately 1200 miles addi-
tional have been surveyed and the plans are now prepared, or will
be prepared ready for letting by spring. This mileage includes about
350 miles of paving, 230 miles of gravel, and the remainder is to be
build to finished grade. Ample funds are available or will become
available as follows:

Primary road funds available December 1, 1919............ § 6,219.804.00
Primary road funds to become available on or before July,

1, 1920, (emtimabsld) .. :: ool o gl audesat on 9,881,000,00
TOERY oo v s s rm on STpm R A TBTS B0 SN e e T A N e 8 AL s ST (e 16,100,804.00
Deduct Maintenance Fund (Estimated).................... 1,600,000.00

Net Primary road funds available for Construction Work. . ..$14,600,804,00

In addition to the above primary road funds that will be available,
the counties have authorized the issuance of $18,475,000 worth of
bonds.

The amount of construction work that will be accomplished in
1920 is dependent, not on the amount of funds available nor on the
amount of preliminary engineering work that can be accomplished,
but is dependent on the contracting forces and material resources of
the state, and the ability of the railroads to furnish the transporta-
tion facilities required. At present the contracting forces of the
state are far too small to handle the work now outlined and sur-
veyed. The available material resources are entirely inadequate to
furnish the materials required. The railroads, if conditions are not
vastly improved, will not be able to furnish half the transportation
required. The Commission is endeavoring to improve conditions by
interesting large contracting and material producing concerns in the
work, and by developing local material supplies, It will take some
time, however, to develop these forces and supplies, and no very
great improvements need be expected until the present very uncer-
tain condition shall have passed.
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Organization of the Commission.

On December 1, 1918, there were sixty-two people on the Com-
mission’s force, exclusive of the Commissioners. There are now
one hundred fifty-six people on the force.

The present organization of the Commission is as follows:
J. W. Holden, Chairman.

William Collinson.

Anson Marston.

Heads of departments are as follows:
Administrative department—F. R. White, Chief Engineer.
Accounting department—M. E. Davis, Assistant Auditor.

Department of Road Management—C. Coykendall, Engineer of Road
Management.

Department of Road Surveys and Plans—W. E. Jones, Engineer of
Road Surveys and Plans.

Department of Road Construction—F. H. Mann, Engineer of Road Con-
struction.

Department of Road Maintenance—W. H. Root, Engineer of Road Main-
tenance.

Bridge department—J. H. Ames, Bridge Engineer,

Drainage department—R. W. Clyde, Drainage Engineer.

Department of Materials and Tests—R. W. Crum, Engineer of Mate-
rials and Tests.

Department of State Parks and Institutional Roads—Robert McCor-
mick, Engineer State Parks and Institutional Roads.

Women's Drafting Department—Alda Wilson, Superintendent.

Information in regard to the nine districts, the personnel headquar-
ters and territory included will be found under Chapter X.

Chapter II. Recommended Legislation

(Editor's Note—In view of the late date at which this report is
being published, June, 1921, this chapter could be of little value ex-
cept in a very comprehensive historical study of the development of
Iowa road legislation. For such as may be interested the full text
cf this chapter is available in the official copies of this report on file
in the office of the Governor and the State Highway Commission
Headquarters in Ames.)

Chapter III. Administrative Department

Organization.

The Iowa Highway Commission was first established in 1904
under Chapter 105, Acts of the Thirtieth General Assembly, which
constituted the Towa State College as an institution, to act as a high-
way commission for the state. From 1904 until 1913, work was
carried on under this law.

The Thirty-fifth General Assembly reorganized the entire system
of road administration in the state and created a commission of three
men, one of whom shall be the Dean of Engineering at the Iowa
State College. The other two are appointed by the Governor, from
opposite political parties. The term of the appointed members is
four years. They each receive as compensation ten dollars per day,
but not to exceed two thousand dollars in any one year. The Dean
of Engineering receives no additional compensation for serving on
the commission.

The Commission during 1919 consisted of J. W. Holden, of Scran-

ton, Chairman ; William Collinson, of Chariton, and Anson Marston,
Dean of Engineering of the Iowa State College.

The Chief Engineer appointed by the Commissioners, is the chief
executive of the organization, and is responsible for all details of
organization and for the technical work of the department. From
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April, 1913, to May, 1919, this position was held by Thomas H. Mec-
Donald. When he severed his connection with the Commission in
April, 1919, F. R. White was appointed Chief Engineer.

Acts of the Thirty-eighth General Assembly of Iowa added to the
duties of the Commission by creating a primary road system, pro-
viding funds for its improvement and maintenance, and placing the
supervision of its construction and maintenance in the hands of the
Commission. Upon the Administrative Department devolved the task
of expanding the organization to meet the greatly increased volume
of work created by the Federal Aid and Primary Road Laws. The
work of the Commission as organized on December 1, 1919, is car-
ried on under nine departments as follows:

Administrative Department,

Accounting Department,

Bridge Department,

Department of Road Management,
Department of Road Surveys and Plans,
Department of Road Construction,
Department of Road Maintenance,
Department of Materials and Tests,
Drainage Department.

Reorganization.
During the past year, the Commission was quite extensively re-

- organized. This reorganization was due in part to the changes in

personnel which will ordinarily take place in an organization of this
size, and in part to the large program of road work undertaken under
the Federal Aid Road Law and the road laws of the Thirty-eighth
General Assembly. A brief outline of the changes that have taken
place follows:

Commissioners :

When the report was made a year ago, the Commission consisted
of H. C. Beard, Mt. Ayr, Chairman; J. W. Holden, Scranton, and
S. W. Beyer, Ames, Dean of Engineering, Iowa State College. Com-
missioner Beard resigned on January 1, 1919, to accept the position
of Assistant District Attorney for the Southern Division of Towa.
Mr. William Collinson, of Chariton, was appointed to fill out Mr.
Beard’s term, which expired July 1, 1919. Mr. Collinson was then
appointed for the four-year term, which expires July 1, 1923. The
war being over, Lieutenant-Colonel Anson Marston returned to
Ames and resumed his duties as Dean of the Engineering Division
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of the College. In resuming his duties as Dean of Engineering, Mr.
Marston also resumed his duties as a member of the Commission,
thus succeeding Commissioner S. W. Beyer. Mr. Holden was made
Chairman,.

Chief Engineer:

In April, Mr. Thomas H. MacDonald resigned his position as
Chief Engineer of the Commission, to accept the position as Chief
of the United States Bureau of Public Roads. Mr. F. R. White,
who has been with the Commission since 1911 (first as Field Engi-
neer, and later as Road Engineer) was appointed Chief Engineer.

Mr. MacDonald had been with the Commission since 1904. To
him is given the credit for building up the force from nothing to an
organization capable of handling the manifold duties now devolving
upon this Department.

Road Department :

Because of the appointment of Road Engineer White to the posi-
tion of Chief Engineer, it was necessary to reorganize the Road De-
partment. In view of the large amount of road work outlined under
the Federal Aid Law and the Primary Road Law, the road work
was divided among four departments as follows:

The Department of Road Management, '
The Department of Road Surveys and Plans,

The Department of Road Construction,
The Department of Road Maintenance,

Mr. C. Coykendall, formerly District Engineer, was recalled from
Polk County, where he had been acting as County Engineer, and
placed at the head of the Department of Road Management. This
department handles the approval of road contracts, changes in the
primary and county road systems, outlining of Federal Aid projects,
the letting of contracts, and all other road administrative work.

Mr. W. E. Jones, who has been in charge of the approval of road
plans prepared by the counties, was placed at the head of the Depart-
ment of Road Surveys and Plans. This department has charge of all
surveys and plans in connection with Federal Aid road work, and
also has charge of the approval of all road plans prepared by Lhe
county engineers.

Mr. F. H. Mann, who has handled the road construction work,
was placed at the head of the Department of Road Construction.

2 "
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This department has charge of the construction work on Federal Aid
projects, construction work on state institutional roads, and the re-
ceipt and distribution of surplus war machinery and equipment.

Mr. W. H. Root, District Engineer, was placed at the head of the
Department of Road Maintenance. This department ?vill ha.\re
charge of the maintenance work on primary roads and WI-". admin-
ister the Commission’s general supervisory control over maintenance

work on other roads.

Department of Materials and Tests:

The question of the source of supply and the quality of.materials
for hard surfaced road construction, is one of the most important
problems to be solved in carrying out the provisions of the Fedefral
Aid and Primary Road Laws, Every available source of materials
should be investigated, tested, and a record kept of the results. It
is only in this way that the whole material resources of the state can
be utilized, and the most economical and best work can be secured.
With this thought in mind, the testing work of the Commission was

' reorganized, and the Department of Materials and Tests was created.
Mr. R. W. Crum, who has for many years had charge of the ma-
terials and testing work of the Towa State College, was placed at the
head of this department.

District Engineers:

In order to properly supervise the increased amount of work under
the Federal Aid and Primary Road Laws, the number of district
engineers was increased from six to nine. All work in each district,
as well as all men employed on preliminary surveys and in superin-
tending construction on Federal Aid road projects, were placed
under the direct supervision of the district engineers. Each district
office is supplied with room and equipment suitable for handling the
preparation of plans for Federal Aid and Primary road work, and
the necessary clerical work in connection with the work in that dis-
trict. A regular office force is employed at the district office, on road
plans, and in addition, the men employed on survey and construction
parties during the summer, are employed in the district office during
the winter, in the preparation of road plans. A detailed statement
of the counties in each district, the names of the district engineers,
and the location of the district offices, will be found in Chapter X.
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Duties of the Commission.

Under the law of the Thirty-fifth General Assembly creating the
Commission, it is given many duties to perform. These have been
added to by the Thirty-sixth, Thirty-seventh, and Thirty-eighth Gen-
eral Assemblies. A statement of the principal duties follows :

First: To devise and adopt plans of highway construction suited to
the needs of the different counties of the state.

Second: To disseminate information and instruction to road officers
of the state.

Third: To issue an annual report to the Governor, relative to the
operations of the Commission.

Fourth: To appoint such assistants as are necessary to carry on the
work of the Commission.

Fifth: To make investigations as to conditions of road and bridge
work in the counties.

Sixth: To have general supervision over the county and township
officers.

Seventh: To enforce the road laws.

Eighth: To devise plans and conduct negotiations between railroad
and local officials for the elimination of danger at railroad
crossings.

Ninth: To assist county boards of supervisors and the Attorney Gen-

eral in the defense of patent suits.

Tenth: To have charge of the survey and administration of mean-
dered lakes.

Eleventh: To prepare plans and specifications for Federal Aid Road
Projects.

Twelfth: To supervise the construction and maintenance of the pri-
mary roads,

Thirteenth: To check and approve or disapprove road and bridge con-
tracts.

Fourteenth: To select the primary road system and make necessary
changes therein.

Fifteenth: To review and pass on requests from county boards of su-
pervisors for changes in or additions to the county road
systems,

Sixth Annual Road Conference.

The Commission held its sixth annual road conference of county
engineers and supervisors at Ames, on March 4th, 5th, and 6th, 1919,
These annual conferences were first instituted for the county engi-
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neers and employees of the Commission, but in recent years they
have been quite largely attended by the county supervisors, many
of whom have taken an active part in the general discussions.

The meeting in 1919 was attended by seventy-seven county engi-
neers, fifteen assistant county engineers, one hundred forty-five su-
pervisors, one county auditor, and one township trustee.

County Engineers.

There were a number of changes in the office of county engineer in
several counties, but the close of the war saw many former county
engineers back in their old positions. It is gratifying to note that
twenty-five of the county engineers have held their positions since
the office of county engineer was established in 1913, and that appre-
ciation of their services has been shown by material increases in sal-
aries by the boards of supervisors. In most of these counties the
boards of supervisors have completely changed since 1913, yet there
has been no thought of changing engineers. Instances such as these
lend confidence in the freedom of the work from political influences,
and promises well for the future.

No county engineers were removed from office by the Commission
during 1919, but the Board of Supervisors of Jones County was re-
quested to make other arrangements for their engineering work for

1920.

Appaintments of Commissioners.

During the year, fifty-one formal Commission meetings were held,
-of which forty-seven were attended by Commissioner Holden, thirty-
two by Commissioner Collison, thirty-six by Commissioner Marston,
two by Commissioner Beyer, and one by Commissioner Beard. Dur-
ing 1918, the Commission held thirty-two formal meetings.

The Commissioners spent a total of 162 days on inspection trips
in the several counties, and in conferring with county boards of su-
pervisors, and county engineers, township trustees, and other road
officers. Employees of the Administrative Department spent a total
of 263 days on assignments outside the general office.

Official Communications.

During the year, the following official communications were sent
to the county officials:
No. 45—to County Boards of Supervisors, County Auditors,

County Engineers, and County Treasurers, regarding overdrafts
in the motor vehicle road fund.
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No. 46—to County Boards of Supervisors, County Engineers and
County Auditors, regarding registration of motor vehicles owned
by the state or counties.

Contract Approval.

All contracts approved are entered on the minutes of the Commis-
sion. During 1919, bridge and material contracts were approved by
the Commission as follows:

Fedeoral Ald RO s vivi sl 28 contracts

COUNLY  PORAE.: 2 o e s e Ty o e 37 ek
BEIAEE: ottt s s e B i LA B 237 o
O B o e e el e e ) oy B 0. IO 26 e
Total number of contracts................. 328
Total value of the work included in the road

and bridge contracts.................... $4,738,200

Sixteen road and bridge contracts for work costing approximately
$400,000, were disapproved.

Accounting.

During 1919, it became necessary to materially increase the force
in the accounting department. Although all expenditures by the
Commission are made through the Auditor and Treasurer of State,
the bills are first carefully checked in the Commission’s office, and
approved by the Commissioners. A detailed and classified record of
all expenditures made under the supervision of the Commission, is
kept in the Commission’s office. The law requires that the Commis-
sion shall audit all bills for the construction and maintenance of the

primary road system, and shall annually report its expenditures in
detail.

Publications.

During the year, nine issues of the regular Service Bulletin, were
published. The following publications were issued :
The Primary and Secondary Road Laws of lowa,
Standard Specifications for Tile Underdrains,
Standard Specifications for Federal Aid Road Work,
(General Clauses and Earth Roads)
Standard Specifications for Highway Bridges,
Standard Specifications for State Institutional Roads,
il (General Clauses and Earth Roads)
Standard Plans for High Riveted Truss Spans,
Standard Plans for Timber Trestle Bridges,
Standard Plans for Wood Pile Abutments,
Standard Plans for Timber Truss Bridges,
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Advance Sheets, New Standard Box Culvert Designs,
Field Manual for Bridge and Culvert Surveys,

Field Manual for Federal and State Aid Road Work,
Field Manual for Concrete Inspectors.

Maintenance Manual.

Designation of Primary Road System.

The Commission completed the designation of the primary road
system as directed by law. In many instances, the selection of the
most desirable route involved the inspection of various roads, and
numerous conferences and public hearings. The selection of the pri-
mary roads was in itself a task which occupied a large part of the
time of the Commissioners, the Chief Engineer, the Engineer of
Road Administration, and the several district engineers.

The total length of the primary road system as finally designated,
is approximately 6400 miles. The total length of the secondary
roads in Iowa is approximately 98000 miles.

It is of interest to note that 91.5 per cent of the town and city pop-
ulation of the state is in towns and cities connected by the roads in-
cluded in the primary system. Fifty-eight per cent of the rural popu-
lation of the state is located within a maximum distance of three
miles of the primary road system. Seventy-six per cent of the total
population of the state is located along the roads included in the pri-
mary system, or within a maximum distance of three miles thereof.

Modifications in the County Road System.

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

1. To eliminate dangerous crossings,

2. To eliminate dangerous curves,

3. To materially decrease the cost of construction.

4. To materially decrease the cost of maintenance.

5. Whenever all the roads of the county systems have been im-
proved according to the plans provided therefor.

6. To shorten the distance between market centers.

During the year ended December 1, 1919, forty-seven requests
from thirty-six counties were made for modifications in the county
road system. After investigation, the Commission approved forty of
these requests, adding 132.47 miles to the county system, and re-
moving 40.12 miles, making a net increase of 92.35 miles. A more
detailed report of county road changes will be found in Chapter VL

State Fair Exhibit.

Several years ago, at the request of the State Board of Agricul-
ture, the Commission caused to be constructed on the State Fair

grounds, several models of road and bridge construction.

interest to the general public.
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These
models have been shown from year to year with added features of

In 1919, the models of hard surfaced

roads were revised and a more comprehensive exhibit was shown,
The entire exhibit was examined by a large number of people.

Registration of Highway Routes.

In 1919, five routes were registered with the State Highway Com-
mission as provided under Section 1527-s22, Supplement to the
Code 1913. A complete list of the registered highways is given be-
low. Numbers 43 to 47, inclusive, were registered during the year
ended December 1, 1919:

Number Name of Route Date Registered
1 Great White Way. July 30, 1914
2 CE Ty PR D)1 [ 1] A e g e e e e e St L e R July 30, 1914
8 Center Point Motor Clu -l Sept 1914
4 Red Ball Route. s el AR 2, 1015
5 IR WY e s s o R s ol June 28, 105
[ Southwest Trails. __ .. ... 4 June 25, 1915
7 Waubonsie Trail d April 3, 1916
8 Chariton & Leon Short Lin April 3, 1916
9 ohn D. Parmalee Trail.. April 3, 1916
10 Capitol Highway¥-ceeeeeeeeeaee Jupne 9, 1018
1 g e R R SR TR S S ST R S SR e [ T G e )T
12 Farmers Highway... .| June 9, 1918
18 Black Hawk Trail __ | Sept. 25, 1018
14 Jefferson Highway.. .-.| Sept. 26, 1016
15 Hamlin Short Route. -| Sept. 25, 1016
16 Rl O e e s Sept. 25, 1018
17 Black Diamond Trall e Sept. 25, 1916
18 Lincoln Highway (Iowa Division).. Dec. 2, 106
19 Daniel Boone Trail. ... cooo.-. Dee. 22, 1910
20 Perry Plke. Deg, 22, 1916
2 Diamond Trafl._.... Dee. 22, 1018
22 101l ST 1 o GO TR S e Dec. 22, 1016
23 e | T ) PR e e Ml A AR e oA R A Mar. 23, 1017
24 Qedar Rapids, Ottumwa & MoGregur Trail. Mar, 23, 1m7
25 Tourist Trafl o eacennannee Mar. 23, 1017
26 Grand Line...ocoeeee..o. Mar. 23, 1917
27 ‘Washington Highway. Mar. 23, 1017
28 Lineville-Indianola Short Line. Mar. 23, 1917
20 Blte J HIEBWRY toes ettt i e Sk i ms o v eimeeran] | NN 280 1007
30 Hawkeye HIghWaY . oo oo omoooeceemeeen June 20, 1017
31 Star Route. % Dee. 1, 1017
32 Burlington Wa¥-—-ccceaamaa- Dec. 1, 1017
33 Towa Blue Grass Route...... Dee. 1, 17
34 Denison-Sloux City Cut-Off._ . Dee. 1, 1917
35 Tmperial HIghWaY oo v e e rm e e Jan. 4, 1018
36 Lincoln Hawkeye Pike. .. oeoeveeeeeeo ] Jan. 22, 1918
37 Musecatine-Des Moines Short Line Mar, 18, 1918
38 River to River Route.._... April 16, 1018
39 Everett Powers Highway._ July 20, 1918
40 Wilson Highwa¥--- .- Sept. 13, 1918
41 Woodward- Oa'dan Qut-Off. Dec. 4, 1018
42 Diagonal Trail. 4, 1918
43 Pershing Woy.....-- 14, 1919
4“4 Golden Red m-w 23, 1919
45 Ralnbow Trail._. g. {glml?
46 Custer Battlefleld > o
47 M. O. Trall )
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Conference With State Railroad Commission.

The Highway Commission is very desirous of eliminating danger
at railroad crossings wherever possible. No railroad grade crossing
can be called a “safe crossing” no matter how unobstructed the view
may be. Neither is the victim who drives his car in front of a mov-
ing train, wholly to blame. The greater portion of the blame rests
with the public, if adequate laws have not been provided for the
elimination of such dangers, or with the road officers, if they have
not exercised their full power under the law for the elimination of
such danger.

With the thought of improving the work on railroad crossings,
the State Railroad Commission and the State Highway Commission
held a conference in Des Moines on July 29th, at which time the
question of crossing improvements and laws relating thereto were
carefully discussed. The conference resulted in a better understand-
ing of the crossing problem by the two commissions, and may result
in joint recommendations for crossing legislation.

Conference With Gravel Producers.

One of the principal problems to be solved in building a system of
hard surfaced roads, is the question of materials. For this reason
a conference was held on July 18th, with the Specifications Commit-
tee of the Iowa Gravel Producers’ Association. Many helpful sug-
gestions were secured. It is anticipated that such conferences will
be held from time to time in the future.

Chapter IV. Bridge Department

During the period of one year as covered by this report the bridge
department prepared detailed plans for 536 bridges and culverts lo-
cated in sixty-one counties and estimated to cost $1,481,300.00;
approved 307 designs submitted from forty-four counties and esti-
mated to cost $852,900.00; checked and approved eighty-six de-
tailed shop drawings for steel structures from forty-two counties
and estimated to cost $294,491.00; made field surveys for bridge and
culvert riotes for 1,232 structures in thirty-three counties; checked
for approval 273 contracts totaling $3,213,800.00 from seventy-nine
counties ; approved thirty-five material contracts from sixteen coun-
ties ; developed fifty-eight new standard designs for bridges and cul-
verts and made twenty-three special inspection trips to eighteen
counties.

The district engineers representing the bridge department have
attended 145 bridge lettings in eighty-one counties on advertised
work totaling $3,216,130.08; attended 116 material lettings in eighty-
three counties; spent ninety-five days in examining bridge sites;
spent 163 days in supervising and inspecting bridge work and spent
two days in certifying to emergency bridge work.

In addition to the above, this department has handled all of the
office and field work on the preparation and checking of plans and
estimates of cost for railroad crossing improvements and attended a
number of conferences on this work. A more detailed statement of
the railroad crossing work appears in Chapter V.

The tabulation following shows the summary and comparative
statements of the detailed work of this department during the past
three years exclusive of the work done on railroad crossing improve-
ments.
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SUMMARY AND COMPARATIVE STATEMENT OF THE DETAILED
WORK OF THE BRIDGE DEPARTMENT ON BRIDGES
AND CULVERTS, 1917, 1918, 1919.

M7 1918 ‘ 1910
Bridge designs..cceceeeceeacaea. |No. of designs.... 343 236 5
i?o.i ol c(;umm._ T 58 | d::;
tstimated wvalue 1,298 W 1
Approval of bridge plans....... No. approved. ... 113 ' 163 y 1“&“?(:':
fn.[ of counties......... 36 4..;
Fatimated  value. § 63
Approval of shop drawings.__. [No. approved___________ 4,0?3 ’ m,ﬂa
.?0.] of eounties.. .. ___ 41 42
Catimated value of steel 355,000 ' th
Approval of bridge contracts.. |[No. approved ... ___ ' 197 | § 2053 ’ mf-,-}};
‘In: ?t 1~nnr:lies ......... 70 ] T
Total am'nt approved.| §2,128 7 3
Approval of material contracts |No. npprnw:l._rt? ....... E '023 51.589.:;3 ' z'm'”;l‘.-f
?\m. rlrt ecounties......... 50 36 16
No. lettinge_ . __________
Bridge lettings attended........ No. bridges.. ... ... 2.;&?&3 1 %"])‘I 2 %;f
I-Intlllllmtl’vi amount ? :
bridge work oo 2 2
Field surveys made. oo cnens No. ‘h‘iltlgosrtnnl SRNEL 000 | B8, S0, 808. 1 9 R 501
BRIVETTE, wetinuians ikl sabniendng o 1,232
No, of eounties___. i |, S, F! y i J
Material 1ettIngs.cecucemecanncaa No. attended_._.__. . 80 e 1!113
Inspection trips..cemeeeene-- Number made._.._. s 108 23

S'ince the present highway law became effective in April, 1913, the
engineers of the bridge department have designed, checked or ap-
proved 5084 detailed individual plans for specific bridges with a
total estimated cost above $13,800,000.00; checked and reported for
approval 1,161 bridge contracts with a total contract price of $11,-
224.00; prepared detailed railroad crossing plans on work estimated
at $.240.800.00 ; approved 247 material contracts ; attended 647 bridge
lettings for work estimated to cost $12,072,000 and attended 434 ma-
terial lettings.

Bridge Designs for Specific Locations.

The C?mmission each year is called upon by the counties to pre-
pare designs for bridges and culverts in specific locations. These
d.emgns are prepared in the bridge department from notes either fur-
mfhed by the county engineer or secured by the engineers of the
bridge department and district engineers in co-operation with the

county engineers. The plans so prepared are furnished to the coun-
ties without cost.

.Ouring .the‘ past year the bridge department has prepared 536 de-
signs for individual locations from notes sent in by the county engi-
neers and those secured by engineers of the Commission. The total

estimated cost of the bridges and culverts desi ;
the Commission is $1,481,300. verts designed during 1919 by

BRIDGE DEPARTMENT 21

Since the present road law went into effect in April, 1913, the
bridge department has prepared 2,875 designs for specific locations
which are estimated to cost $8,650,800.00. The average estimated
cost of structures designed by the Commission during the past five
years is as follows:

D i (i 5 o e TS ko e e e o 4 e e $2,680
IO e 2 i lbin e o e e a4 4 e b AL R e e e A 3,200
G4y o A N W s T 4,200
5 177 €O O =~ (S e s Dl e 2 s 5,500
E0ID s e e R s W S g et s W e W e 2,760

The bridge department has completed the design of several bridges
of importance during the past year. Among these are the following:

A 200'x18’ through riveted truss span on concrete abutments over
Little River in section 19, Eden township, Decatur county, contract price
$32,091.00.

A three span concrete arch bridge over the Des Moines River in the
City of Humboldt in Humboldt county. The bridge consists of 2-76" and
1-80° arch spans carrying a 20’ roadway and sidewalk. The contract price
for this bridge was $27,988.00,

A 175'x18’ through riveted truss span on concrete piers with 2-30°
I-beam approach spans on concrete abutments. This bridge is located
over the Turkey River in section 9, Millville township, Clayton county,

contract price $32,900.00.

Revised plans were made for a bridge over the Magquoketa River in the
City of Manchester, Delaware county, which consists of 2-80° concrete
arch spans with a 33’ roadway and two sidewalks. Estimated cost $42,-
000.00.

Plans were completed for a reinforced concrete cantilever girder
bridge over Squaw Creek in the City of Ames in Story county. This
bridge consists of five cantilever girder spans totaling 200 ft. in length.
The estimated cost is $37,000.00. Alternate plans for a steel girder bridge
with a concrete deck are in the course of preparation as an alternate de-
sign for the one mentioned above,

Attention might well be called to the growing demand for bridges
of a more permanent nature. This is particularly true of the larger
bridges, the culverts and all structures located on important roads.
The Commission is seldom requested to prepare a design for an im-
portant bridge or a structure on an important highway in which other
than construction materials of a permanent nature are used. This
growing tendency to replace the lighter and unsafe structures with
permanent construction whenever practical is to be commended and
will ultimately result in a substantial decrease in the annual expendi-

tures for maintenance and repairs.
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Schedule one gives a detailed statement of the bridge designs for
specific locations as prepared by the bridge department in 1919,

Bridge Work on Federal Aid Projects.

The large mileage of roads included in federal aid and primary
road projects for construction to permanent grade has necessitated
the reconstruction and renewal of many bridges and culverts on such
roads. It is the policy of the Commission to recommend the replace-
ment of all bridges and culverts of a temporary character on these
projects and particularly on those brought to grade preparatory to
hard surfacing.

In order to facilitate the work of preparing plans for the new
structures required the Commission has extended to the counties
engineering service in securing the field information required to pre-
pare the designs and in many cases to the preparation of the plans
themselves. During the past year the bridge department has secured
the field information or checked the field notes on 125 bridges and
1,107 culverts, a total of 1,232 structures, which are practically all
located upon federal aid projects.

Approval and Analysis of Designs Submitted.

One of the important duties of the Commission is to check and
analyze designs for structures submitted for approval under the
standard specifications of the Commission. The work necessary to
check and approve an individual design submitted depends largely
upon the type of structure, its importance and the completeness and
accuracy with which the plans have been prepared. Many of the
more important structures require in addition to an actual computa-
tion of the stresses, a detailed study of the location the waterway
opening provided the roadway requirements and many other features
of the design. Often the mathematical calculations alone will re-
quire the work of a designer for several days or perhaps weeks. On
steel bridges the Commission not only checks the original drawings
but in addition checks in detail the shop or working drawings pre-
pared by the fabricating shop. Copies of these approved shop draw-

- ings are furnished to the county engineers for the purpose of check-
ing the material when delivered in the field.

During the past year the bridge department has checked the in-
dividual plans for 307 structures as submitted by county engineers
or private engineers and in addition has approved the detailed shop
drawings for eighty-six structures estimated to cost $294,490.00. A
detailed record of the approval of individual plans and shop draw-
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ings is kept in the Commission’s office but is not included in this
report. Since April, 1913, the bridge department has checked 1,665
designs, the cost of which was estimated at $3,520,000.00. During
the same period of time and in addition to the above a total of 623
shop drawings was checked on work estimated to cost $1,788,500.00.
Standard Plans.

The bridge department has during the past year prepared and is-
sued a complete revision of the standard box culvert plans. The new
series embodies many features of design not found in the old stand-
ards. The drawings have been prepared to give as much detailed
information as possible for the preparation of plans for specific loca-
tions. The new series of box culverts consists of twenty-eight sepa-
rate drawings for culverts from 2 ft. to 12 ft. span and for various
heights of fill. They have been prepared in lithograph form for dis-
tribution among the counties.

A complete revision of the reinforced concrete through girder
standards has been made and the new set of standard plans consist-
ing of twenty-six sheets will soon be available for distribution in
lithograph form. The new series provide for span lengths from 24
ft. to 42 ft. and for 18 ft. and 20 ft. roadways.

The following is a complete list of the standard bridge and culvert
plans which have been issued by the Commission and are in effect
January 1, 1920:

Series C—Concrete box culverts for spans from 2 ft. to 12 ft., 24 sheets
of designs, C-1 to C-24 inclusive and 4 sheets of typical designs
TC-1 to TC-4 inclusive. Dated June, 1919,

Series D—Circular concrete culverts from 18 inch to 42 inch diameter.
Four sheets of designs and four sheets of estimates, D-1 to
D-8 inclusive. Dated 1914.

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

Series F—Concrete pipe culverts. F-1 concrete pipe culverts. Dated
1914, F-2 alternate design for pipe culverts, Dated 1919.

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, 18 ft. roadway.
Dated January 1, 1917, ;
G-3. Pile abutments for long steel spans, 16 ft, roadway. Dated
January, 1918,
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., 51 ft. and 57 ft, 16 ft. roadways. Dated
December, 1918.



30 IOWA STATE HIGHWAY COMMISSION

Series H—Concrete deck girder bridges for spans from 24 ft. to 40 ft. ip.
clusive. Two design sheets H-1. Dated November, 1.915
Series C, J and H are published together in booklet form. i

Series I—Concrete through girder bridges for spans from 24 ft. to 42 ft
inclusive with 18 ft. and 20 ft. roadways. Twenty sheets, .

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

Series K—Concrete bridge abutments. Five designs of two sheets each,
dated November, 1917, and one design of two sheets dated
May, 1919.
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 19 ft. in-
clusive.
K-5. Abutments for deck girder bridges. Heights 12 ft. to 24
ft. inclusive.
K-1 to K-5 inclusive published in booklet form.
K-6. Abutments for through girders, Heights 12 ft, to 24 ft.
inclusive. Published in blue print form.
Series M—C:ncrete bridge plers. One design sheet M-1. Dated July,
1916. i
Serles T—Riveted high trusses with concrete floors on steel joists for
::ans tdrom 90 ft. to 1560 ft. inclusive and for both 16 ft. and 18
roadways. 14 designs T-1 to T.14 inclusive. P
booklet form. B
Series V—I-Beam spans. Four sheets of designs. V.1 beam spans w.th
concrete floor and angle railing. Dated January, 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
:e;m spans and X series pony trusses.
-3. Beam spans with concrete floor and ¢
oncrete railing.
Dated September 15, 1915. e
;—4t.edBesamt spans with concrete floor and gas pipe railing
a eptember 15, 1915. Series X and V are :
gether in booklet form. i
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
g 18 ft. roadways. 28 designs X-1 to X-28 inclusive.
erles Y—Riveted pony trusses with concrete floors on steel joists for
spans from 40 ft, to 85 ft. inclusive and for both 16 fi. and 18

ft. roadways. 20 designs Y-1 to Y-
booklet form. 20 inclusive. Published in
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Standard Specifications.

During 1919 the standard specifications for highway bridge and
culvert construction were completely revised and many important
changes made. The new specifications were distributed among the
counties early in the year. The list of standard specifications issued
by the Commission for bridge and culvert work and for materials
which are in effect January 1, 1920, are as follows:

Highway Bridge and Culvert Construction (Series 1919)
Reinforcing Steel (Series 1914 revised 1917)

Corrugated Metal Culvert Pipe (Series 1918)
Bridge Lumber and Piling (Revised Series 1918)

Some revision of the standard specifications on reinforcing steel
will be made in 1920 and a new set of specifications issued.

Trips by Members of the Bridge Department.

Inspection of work under construction as well as examination of
exsiting structures, shop inspection of fabricated material, and pre-
liminary examination of bridge sites necessitated a number of trips
by members of the bridge department. Most of the special bridge
problems of the counties are handled through the district engineers’
offices but occasionally problems are presented which require special
attention by an engineer from the central office. The total number
of special inspection trips made by members of the bridge depart-
ment for the past five years are as follows: 1915, 73; 1916, 79;
1917, 68; 1918, 103; 1919, 23.

Approval of Contracts on Bridge Work.

The Commission is required by statute to approve all contracts
for bridges and culverts costing over $2,000 and all private contracts
in amounts of $1,000 or more. These contracts as awarded by the
boards of supervisors are submitted to the Commission and must be
approved before they are valid as contracts. The work of the ap-
proval of contracts for bridge work is one of the important duties
of the Commission. During 1919 a total of 241 contracts for bridge
work was submitted for approval. Two hundred and twenty-eight
contracts were approved for work costing $2,879,205.00. Thirteen
contracts were rejected for work costing $260,124.00. The tabula-
tion below gives the summary and comparative statement of the
bridge contracts submitted for approval from April, 1913, to Decem-
ber 1, 1919:
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BRIDGE CONTRACTS SUBMITTED FOR APPROVAL,

Average con- | Total amt.

Date of Report Approved | tract amt. approved

ARre L 30N %0 Dee, Bl i s reiaa) BB | e ceeeeee (B 844,162.94
Dee. 1, 1913, to Nov. 1, 1014......_.. : TTA00 | 7812060 0s
Nov. 1, 1914, to Dee. 1, 1916.__ 7,850,00 |, 1,347.000.15
Dee. 1, 1916, to Dec. 1, 1016.... 4,950, 00 ‘.'.ull.l.mm,a.
Dee. 1, 1916, to Dec. 1, 1017 _.._____ ! 10,503.00 | 2,128,238, 55
p o s SNE [y iy A TG [ I S b 10, 735.00 1,760,707 .85
Dee. 1, 1918, to Dee. 1, 1019 .. ... s 12,628.00 | 2,879,2056.68

T L e e el e N e e B8 | eeerimanian i11,224,072,50

Since April, 1913, the Commission has approved 1,138 contracts
for bridges and culverts with a total contract price of $11,224,072.50.

Standard forms of contracts are prepared by the Commission and
where the contracts submitted are on the standard form and the
proceedings relative to the award made in the proper manner the
time required for approval by the Commission is short. During
1919 eighty-three per cent of the contracts submitted for approval
was approved by the Commission in less than four days from date
of receipt. Seventeen per cent was retained for investigation or for
correction and the average time required for approval was eighteen
days. The average time required on all contracts was seven days.

Schedule Two shows in detail the contracts which were submitted
for approval during the period from December 1, 1918, to December
1, 1919.

Approval of Material Contracts.

Although the approval by the Commission of material contracts
awarded on the basis of bids received at a public letting is not re-
quired by law yet many of the counties voluntarily submit such con-
tracts for review. When such contracts are properly made out on
the standard forms supplied for this purpose the time required for
approval is very short. During the period covered by this report a
total of thirty-five material contracts were submitted for approval.
A detailed statement of each of such contracts will be found under
Schedule Three. ;

General Field Work in Connection With Bridge Department.

Much of the detailed field work of the Commission relating to
bridges is handled by the district engineers. This work consists of
assistance given at the request of the counties in determining the
type and character of drainage structures, certification of emergency
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work, inspecting work under construction, preliminary work on
large bridge projects, adjustments of differences arising between the
counties and contractors over interpretation of the specifications and
contracts, and giving general advice pertaining to bridge and culvert
work and the materials of construction.

During the period covered by this report the district engineers
spent a total of ninety-five days in examining bridge sites, 128 days
in attending bridge lettings, cighty-two days in attending material
lettings, 163 days in supervising and inspecting bridge and culvert
work and two days on the examination and certification of emer-
gency bridge work.

: ]
Bridge and Materjal Lettings.

During 1919 the total estimated cost of bridge and culvert work
included in lettings attended was $3,216,130.00, which is an increase
of $989,697.00 over 1918, The records kept by the Commission on
lettings attended are very complete and cover in detail the letting
data on the 2,234 structures included in lettings attended during the
past year. The total number of days spent in attending bridge let-
tings during 1919 was 128 and the total days spent in attending ma-
terial lettings was 82. ) ;

Bridge Construction Work During 1919.

In the past year coystruction costs have increased materially as
have the costs of almost everything else. Labor was scarce and in-
cfficient. Materials were hard to get. Rail transportation was very
unreliable. Both the contractors and the county forces were handi-
capped by their inability to secure sufficient labor to properly carry
on their work. Delays in shipments of materials seriously impeded
the progress of construction. Even with these unfavorable condi-
tions the actual amount of work done will compare quite favorably
with the amount of work accomplished in any previous vear.
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AVERAGE PRICE PAID FOR CORRUGATED CULVERTS IN
1817, 1918 AND 1919,

| Price per lin fi. Less Car Lots—F. 0. B. County
THametsr Class T ms b L]
, mnpﬂv;au 1:-.-:-.««{ Avg mhmiau-
i | | !
, -8 A 3 Miws my .mi mtos SR B8 TTto¥ g T
i A Lt 1@ 18 1St LN LA pste 15 LD
™ A Twiw Lie L4 Lt LW 18 LB 1% 14
" = A 1.5 o 1.w 19 tois I8 G LWLk IW 18
»n Ate e 135 3Sto a1 5o AWte IW 38
- 38t 400 3@ 3@t !.:‘ sl LEte 410 AW
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The following comparisons between the costs of materials for
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a6 IOWA STATE HIGHWAY COMMISSION

SCHEDULE ONE.
BRIDGE DESIGNS AND SPECIFIC LOCATIONS.

County No. of Estimated County | No. of Estimuted
Designs  Valoe Designs  Value

1 3 BIW H 911,00
M 25,700.00 I 18,217.00
2 16,000.00 i 1,007.00
2 8,611.00 t 44,908.00
. 91.577.00 [ 98000
1 1.453.00 1 7.18.00
1 5,500,600 3 2,786.%0
1 3,570.00 1 7,206.00
5 10,058.00 z 14,820.00
2 3,063.00 4 108,079.00
1 0,116.00 [] 20,018.00
1 2,615.00 i 5,295.00
H] 5L49.00 I 18,905.00
3 5,502.00 i ,557.00
1 591100 5 1.5
1 1,113.00 1 11,080.00
1 008,00 1 18,606.00
| 4,402.00 ] 4,820,00
7 44,5070 k3 41,867.00
1 96,008,00 1 1,816.00
] ),792.00 [ 2,112.00
2 7.0 a 06,159.00
1 41,1000 [ 0,20
6l 08,382.00 | 1 9,545.00
1 9,818,00 T 75, 418,00
1 25,670.00 1 11,413.00
2 6.780.00 1 10,060.00
3 5,90.00 [ 17,757.00
1 25,758.00 1 1,740.80
% 25,0800 || Wright oocoeeee v - | E] ,049.00
3 'il'l.lﬂ'l.”m

|
i

SCHEDULE TWO.

BRIDGE CONTRACTS SUBMITTED FOR APPROVAL DECEMBER
1, 1918, TO DECEMBER 1, 1919,

County Contractor Date Approved | Amount

§ Approved
Adams. oo P. B, POOIRF oo seineneeaes A 6,02.10
Adair. & sma._,.,,___.{ﬂel 15, 1 16,340.80
Audubon ensen t. Co Apr. 17, | 7500
Jensen Covst 00, e mvesesssnarresesiSEDEs 30 | 4,068.00
<numneee| Fifield™ Conit. Co. { 11,498.00
waterloo Const. Mar. 20, | 8,740.00
Internntions! Steel & Iron Co..{May 1o Mo 2,538.00
Waterloo Const. CO.oerrnneenn May 23, M. 4,550.00
Black Hawk... .| p - 7,750.00
12,04.00
5,6%.00
10,770.0
BODDE. <o nee e eeed . 10,760.00
& BOM..... May 19, 11,108.00
Bremsr.........-C. H. & 4. M. ROSSEL . oemememeeeeee|ADE. 26, Weeee 18,681.00
2 O, H, & J. H. Rossell____.{fuly § M. 5,350.00
F. E. Tl il 12,110
v % s T W TS
T, B, EloHenaas .. ... 1,85.0

BRIDGE DEPARTMENT 37

SCHEDULE TWO—Continued.
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38 IOWA STATE HIGHWAY COMMISSION
BRIDGE DEPARTMENT 39

SCHEDULE TWO—Continued.
SCHEDULE TWO—Continued.

Amount
County Contractor Date Approved Approved | Amount
County Contractor Date App:oved | Approved
Hamilton. .. |W. J. Zitterell & C0uoecceccaee] s
J. A. Dunkel ... s -{Apr. 6,250.00
J. A. Tunkel oo -|Apr. 4,097.00 Montgomery..... Koss Const. 00 ceceeeeooecocomanan July 15, 1910....... 16, 782.00
A. Swapson & et e iy |Apr. 16,202.00 Wilson Conerete Q0. eooooeovcanaan PR SRS
d A DAL e s Apr. 3,600.00 Wickham Pridge & Pipe C0vcecauaaaf = leceesemmaenene
W. P. Boxter ... Apr. 11,309.75 [linols Steel Bridze €O o ooe o ceeeem July 43,470.00
A. Bwanson & May 16,416.00 towa Bridge C0..c.....-- e |duly 21,878.00
A. Swanson & Oet. 4,480.00 Wickham Biidgo & PP Q0emsemeen]| -~ - o hcraieremian
w Oct. 6,200.00 Wilson Concrete C0uomeoocececmeeaae]| . leccemessmeses da
R May 3,016.15 (linois Steel Bridge CO..cucreoaaaae \July 1,840,00
|May 4,138.10 Wilson ¢luncrete Co..... Aug 12,485.00
“[aipe: e . H;?né“;mf idl':om% Co.. Aug !i.ggg.tg
N "000 standan ridge Co . 4557 .1
L g i Do i e
"m0g ckham Er pe | 950,
Bia. Mothes By & Yoo Worksy s e N X. Pheips & Som-..o- “loet 5.6%.00
R tark & Con et 't g Muscutine 8. R ronmtun Mar 5,100,00
. M. Star 0z o aee pr. 18,580.00 oL H, Gabiel Mar 10,865.00
‘ons O'Brich . cueeenns Cugene Granta........— --|Apr. 282,
0000 3 roest Landsman " o .115.00
Hirtlon. ... I ; / *188. R e R NS —|Sept. 18,233,
Deloit Bridge Company . ?E:;gg F;rnm LE“?.’T“ e e
Oy e o K. A. Bergdahl............. Mar 18.600.00 B maylos 280
Howard_ . ______. Clinton Liridgze Works. . ______ May 3,870.00 Pittsbur '&;rﬁ"ﬁ“‘jg‘“: '''''''' 18" 200.00
Humboldt______ Miller-Fiflald Const. Co...... .. Sept. 27.988.00 Osceols .- Ple g %h““ . Co 558,00
7Y Tkl Pickus Eng. & Const. Co... Aug 16,327 00 Tk B peidey 9,606.
(I -|M, O. Burpett.___. Mar 2.855.00 Pittsburg-Des M B e
M. O. Burnett.____ Apr. "sm'm Page. —--. urg- 0 | ol s S
Federal Bridge Go.... 35.938.00 fows. Brld 30,912.00
lowa Bridee Company 14,425 .00 Palo Alto_....... lown Brld“ by 20,912.00
M. O. Burnett 8,176.00 I[:nl"‘r'l.'.) Ir}uﬁ:lnn 1000
lows Bridze Compan 6,200.00 Carl Joh '!.'IS.DD
Japets.. . e A. Phelps & 19,270.00 ;2“""“‘“ b Mg i, s e [Sep ' g
N. M. St 10°1%000 R = Pokeem—— &y == .
Jetferson. ... Des Moines Br. & iron Works._.—{May m:&.gg O, 2 ol om0
TOn (0], I e s e £ €3 10, ‘s carrawattamis | Wickham Eridge & Pipe 00, ... .- . i
Phrttsburg-Des Mulnes Bt. Opiceaaa SED{ 18.;’;3.% Ponawﬁt_tmu.. g’!loekhrnm]‘f;lmzﬂ i ane Co %,gg
Johnson....____.. fowa Bridue Company.............. June 11,925.00 Ringgohl. — < A. Phelps ‘hs‘,mn,_ 14.082.00
Jonos. .| Bullock Bros.. .o eeeojAug. 23 5.,782.00 Koss Const. Co 18.999.00
Keokuk-.. John  Ritzl July ﬂ:m.w Sae lowa Bridg.n RS R = 10 572.00
John Ritzinger 23,268, 00 ST |Martin Plutn 3,450.00
Kossuth..._...... F. E. Marsh & C0.covcucmae e cmanan 39,720.00 lowa Bridge Co 1'842.40
Le6..........|Stephen Sehulte. 8,275.00 Seott. Geo._Shel 24,798.00
S A Perry Jayme: L3 AR R D e L e
-- 939, FOCRER— n June 23, b g +200.00
Loulss.......|John Ritzinger 6.,120,00 fllinols Steel Bridge Co..............|Oct. 8. 1919.....22- 14,950.00
L. 16,000.00 BI0UX-evsennend Hinmerlink & Van Zee....ooo...--lAug. 18, 1910........ 7,818.43
E SR L Geo. Gardner & Sons Aug, 18, 1010..eemne- 8,783, 00
14.500.00 Sto ' Eﬁe Gﬂ‘rrg:” bk iap vt i e 'g'ﬁé'g
+500. | p SRS 604,
591 ‘ Clinton Bridge Works . .- — 2,448.00
Whitlsteh. 900 glombgﬁ Dumilotnu 8t Dbt} i,gz
Ollnton Bﬂt-(zc 0] T RE—— . ’:ﬁ:ﬁ 7 o TR O e A_hp, ey e S R 26, 048.00
Marshall Gole. Brog e e i W A 5 oot 0
o esia s f R, il a 0 - P — . .
Ingersoll-Stouffed Co..____________ g i::o'ﬁ,” P. Munson 8,252.00
A. P. lun;on §,852,00 Wapello. oo oo -] ggumt B};‘“‘" & Const, & ..... g.gg
............... "973. umwa Suppl Oonst. CO.oeeeee 990,
Ingersoll-Stouffer CO.eeeee ... }f,&_ﬁg Warren...........| Pittsburg-Das lioiu B 0 R et e e
Mils. ............|S8tandard Eridge C0.eeeccceceereceean 11.661.00 Pittsburg-Des Molnes Bt. CO..ece---|Oct. 20, 1000 14,500.00
R Sl e vt 8.128.00 Washington.....|fowa Bridge €O, ceoeeeeeianaan —[Mar, 12, 1919 ... 84,860.00
7.065.00 fowa Bridze Co. " IIIIITlund 2. M0 116484
--------------------- 4,165.00 owa e »100.
i Webster........... A. Olson (o7 R B o e | 11,038.00
N. M. Stark & Co o 170 rf'" . Olaon. "3:300-00
1 S e e ¥ " .
Monona.......... J. P. Riddle |74 19798.00 Winneshiek......|E. B. Fowler 6,00.00
Biacierd Diviae B i = 1,960.00 Wonhmr.cmc hntan] Sl Do G0
| gy T et e T | 4.080.00 C. E. Chesley. = 2,621.50
Monrot.... .. ... Koss Const Co June 9, 1919.__..... 6 1581 00 Wright. ... [owa Bridge 80,378.00
g. i. Latterty June 11: 1) T — uIno:w Iowa Bridge Co 7,107.00
. A July 14, 1910....._.. | i
tumwa !!up;]r & Const, 00.......|July 21, 1919_._220.0 ‘%:i’%ﬂ.ﬁ
Lafferty Sept. 11, 1910 ... 8,680.00
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MATERIAL

IOWA STATE HIGHWA

Y COMMISSION

SCHEDULE THREE.

CONTRACTS SUBMITTED FOR APPROVAL DECEMBER
1, 1918, TO DECEMBER 1, 1919.

County Contractor Material Date Approved

Adams....... = |A. L. Wheeler & Son......ccomeeea Conerete mix March 15, 1919
Neb. Br. Sup. & Lbr. Co......-|Piling Mareh 15, 1919
Neb. Br. Sup. & Lbr. Co.. ... Jamber ....... March 15, 1919
E. B. Wadhams._..... Hardware ... March 15, 1910
Standard Bridge Co Reinforeing stee Mareh 15, 19190
Dixon Lbr. Co....... Reinforeing mesh March 19, 1019
W. J. Dixon Lbr. C - Cament March 15, 1919
L1 [ — Hatech & Brookman ... Lumber June 0, 1919
Fayette___.___. Clinton Bridge Works...._....... Reintorcinz gteel ... Feb. 20, 1919
Fremont....... Wilson Conecrete G0 cemeeecacnaen Conerete pl; ........ Aprll 1, 1019
Standard Bridge 00.ccevoamaeenn Lumber, piling-....- April 8, 1919
Henty.oo - COlinton Bridge Works......_.......|Reinforeing sr.ecl-._.. March 31, 1919
Burlington Sand and Gravel Co...|Gravel April 26, 1019
Hammans Land & Lbr. Co -| Lumber Nov. 6, 1019
Jetferson___ .. Standard Bridge Co... Lumber, piling Feb 5, 1919
(Chas. Lyon Lbr. Co... Lumber Feb. 6, 1919
Midland Metal CO..o... Qorrugated pipe. Bept. 6, 1919
 F T Neb. Br. Bup. & Lbr. Co...._... Lumber Oct. 1, 1019
Tri-State Lumber (o p A Lumber Oct 1, 1019
R i e KIN0er MIg. 00! . reep-ir—-cinmncs Qorrugated pipe..... Feb. 7, 1919
Iyon Klauer H’ﬁ Co .............. Corrugated pipe_ ... May 19, 1016
ridge Co..... Ralnl‘orcinz steel June 17, 1919
Reinrorcm steel March 11, 1919

Corruga pipe. April 29,
Lumber ...... Feb. 18, 1019
Boller pipe..__-- Feb. 20, 1919
Midland Metal CoO.ceeeeecae. Corrugated nlpe---. Feb. 20, 1019
Seott- .- [Mueller Lbr. OC0.ccme e Cement oo ... July 17, 1919
Moines Steel Co Reinforeing steel... July 17, 1919
Klager Mfg. Co.... oTTUEA pipe.... July 17, 1919
Tama__. ... |Klager M{ Corrugated pipe..... June @, 1010
WIlhl.nxton.... Standard Bridge Co...... Lum s e bl Feb. 18, 1919
- |Neb. Br. Sup. & Lbr - Piling Aprfl 17, 1919
Nab Br. m‘& 5 & 5 N Lumber oo oo May 12, 1919
ton 4 1 e I-beams Aug. 13, 1919

Chapter V.

Railroad Crossing Improvements

Below is given a comparative statement of the work accomplished
on railroad crossing improvements from December 1, 1918, to De-

cember 1, 1919:

COMPARATIVE STATEMENT OF WORK ACCOMPLISHED—RAIL-
ROAD CROSSING IMPROVEMENTS FROM DECEMBER
1, 1918, TO DECEMBER 1, 1919,

Grand
During | total to
1918 1919 |Dee. 1.'10

Crossing projects listed
Number of railroad crossings involved on project listed
Projects surveyed........... =
Projects for which plans and “estimates were prepared_ ..
Number of eonferences held ... oo .o
Number of projects sntiafactorily adjusted._ ..
Projects completed during ve
Number of projects listed which have been pealed to Rail-
road Commisslon.. . __ . . ____..____..
Projects adjusted by Railroad Commissiol
Qrossings entirely eliminated .
Grade crnulnn eliminated by grade mpsrntlon ............. |

vy OB s K R o
Eat.ablh cost of crossing Improvements sat{stncwrlly
'I“otnl utl.mat.ed amount upproprinted hy “rallroad companles
for g Improvements. .. e e
Total utlmata amount appropriagted from publie funds for
erossing Improvements.
Average percentage of cost pall by railroad mmpwisu for
crossing vements.
Average percentage of cost pnhl
ecrossing

“from | p‘ub‘llc “funds  for
T ] s S B e S R R T,

30 n 332
a2 38 41
1 14 157
6 16 156
13 11 125
18 T 106
10 104
2 1 21
n (7 10
L 2 26
1 2 25
| 4 112
# 14,827 8 45,000 3 317,582
4,600 20,748 192,708
10,227 28,801 134,012
30% 45% 805

10%‘55% 0%

The crossing projects listed include all of the crossings which have
been referred to the Commission since 1914. Many of these projects
have been satisfactorily adjusted and completed.

Distribution of Dangerous Crossings.

By far the greater majority of the crossings listed for improve-
ment during the past few years have been grade crossings. How-
ever, there are many complaints received and investigated by the
Commission referring to dangerous conditions existing at under-
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SCHEDULE FOUR—Continued.

IOWA STATE HIGHWAY COMMISSION
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Chapter VI. Department of Road Management

The administrative work pertaining to road matters is handled
through the Department of Road Management. This work includes
all dealings with the Federal Bureau of Public Roads in connection
with the administration of Federal Aid road work, all dealings with
county officials relative to changes in and additions to primary and
county road systems, outlining the program of improvement for the
primary road system, establishment of special assessment districts
for both primary and secondary road districts, and the award and
approval of contracts for road work.

During the year period covered by this report, forty-seven re-
quests for a modification of the county road system in thirty-seven
counties have been passed upon, forty of which were approved, re-
sulting in a net increase of 92.35 miles in the county road system;
ninety projects for the improvement of the primary road systems,
contemplating the improvement of 1536.33 miles, have been outlined
by resolution of the board of supervisors; one hundred thirty-six
traffic counts have been taken; fifty-six project statements involving
the improvement of 899.29 miles of road at an estimated cost of
$8,919,357.43, have been prepared; plans, specifications and esti-
mates on twenty-three Federal Aid projects, contemplating the im.-
provement of 261.82 miles of road at an estimated cost of $3,458, -
487.19, have been submitted to the Bureau of Public Roads ; project
agreements whereby $526,443.42 of Federal funds were obligated
for the construction of sixteen projects, have been executed ; lettings
have been held on twenty-one Federal Aid projects, resulting in the
award of twenty-nine contracts, twenty-eight of which, totaling
$998,844.92, have been approved; thirty-seven contracts totaling
$525,459.21, for road work other than Federal Aid projects have
been approved, and twenty-two secondary districts for the gravel
surfacing of 144.25 miles of the secondary road system have been
established.

Primary Road System.

The primary road system as established by legislation enacted by
the Thirty-eighth General Assembly constitutes the system of high-
ways previously designated as the Inter-county Road System. A
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number of additions to and changes in the system as originally desig-
nated have been made to provide “for more efficient service or more
economical construction,” and there are a few such changes and
additions still pending. The elimination of railway grade crossings
the providing of more efficient segvice considering both communil):
needs and the welfare of the traveling public as a whole, and the
shortening of direct lines of travel, are the three factors most often
responsible for initiating changes in the primary road system.

Changes in County Road System (Refer to Schedule 5).

The Commission has taken action on proposed additions to or
alterations in the county road system in thirty-six counties, involving

forty-seven separate requests by boards of supervisors. Forty of
these requests were approved, involving the addition of 132.47 miles
to the county road system and the removal of 40.12 miles from the
county road system. The net increase in the mileage of the county
road 'system was 92.35 miles.

Program of Improvement for Primary Road System.

The enactment of Federal and State legislation during the past
year vastly increasing the amount of funds available for the im-
provement of the primary road system, has resulted in the outlining
of a definite program of improvement for the primary road system
in practically every county in the state. This program is initiated by
r_eaolution of the board of supervisors, in which resolution applica-
tion .is made to the Highway Commission for the improvement of
certain positions of the primary road system. For convenience in
ad'mi.nistration. these applications are divided by the Highway Com-
mission into two classes; (1) Federal Aid projects involving the use

of Federal funds, and (2) Primary Road projects on which no Fed-
eral funds are requested. ; '

Federal Aid Projects Outlined (Refer to Schedule 6).

. Eighty-four Federal Aid projects have been outlined by resolu-
tion of the boards of supervisors in seventy-six counties, involving
thF improvement of 1481.29 miles of road, or an average of 17.63
miles per project. Twenty-six of these projects contemplate hard
surfacing a total of 278.29 miles of road, eleven projects contemplate
gravel surfacing a total of 130.96 miles of road, while on the remain-
ing 1072.04 miles no surfacing is included, the improvement con-

© sisting of constructing to finished grades and providing the necessary
drainage.
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Primary Road Projects Outlined (Refer to Schedule 7).

Six Primary Road projects have been outlined by resolution of the
board of supervisors in five counties, involving the improvement of
55.04 miles of road. or an average of 8.5 miles per project. One
project contemplates the hard surfacing of 1.50 miles of road, three
projects contemplate gravel surfacing 27.37 miles of road, while on
the remaining 26.17 miles no surfacing is included, the improvement
consisting of constructing to finished grades and providing the nec-
essary drainage.

Preparation of Project Statements.

After projects have been outlined by resolution of the board of
supervisors, project statements are prepared for the purpose of plac-
ing the project before the Highway Commission and the Bureau of
Public Roads for consideration. These project statements give the
location and length of the road to be improved, the character of im-
provement contemplated, a statement of the funds available for
financing the proposed improvement, and a reconnaissance estimate
of cost.

Traffic Census Work (Refer to Schedule 8),

In the case of Federal Aid projects, information regarding the
nature and amount of traffic is required. In securing this informa-
tion, seven-day counts were taken at one hundred thirty-six different
stations located in fifty-seven counties. Traffic was classified as to
origin and destination, in accordance with the instructions given by
the Bureau of Public Roads, under the two main divisions of
“Through Traffic” and “Local Traffic”, each of these two main divi-
sions being further subdivided as to type and motive power under
the headings of “Motor Trucks”, “Passenger Motor Vehicles”, and
“Horse Drawn”. A summary of the results secured at the one hun-
dred thirty-six stations follows:

Through Traffic.
Avg. Daily Total Avg. per day Per cent of

Type All Stations per Station all Traffic
g g1 S A N e S 220 1.62 0.50
Passenger Motor Vehicles.... 9830 72.27 21.77
HOT80 DFaWD .isiassassieis o | 0.20 0.06
10077 74.09 22.33

Local Traffic.
Avg. Daily Total Avg.perday  Percentof

Type All Stations per Station all Traffic
WTTICER | vo csrein s sinninsms v . 1984 14.60 4,39
Passenger Motor Vehicles...28470 209.33 63.07
Horgd DYSWL. i'vviies o sasaise 4611 33.90 10.21

— | ee— ) ————

35065 257.83 77.67
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Classified with respect to motive power and type, the traffic con-
sisted of

D LI e e b o b 2 Tl (8 o B e S o o T 4.89 Per cent
Passenger Motor Vehicles. .................c..... 84.84 "
FROTNE I N F S A A v o S Pl rta s 4 Bl BN 10.27

A comparison with traffic data collected in 1917 and 1918 follows:

1917 1918 1919
Average daily traffic....... 339 units 260 units 332 units
Motor driven ............. 86.1% 78.5% 89.73%
Horse drawn ...........+: 13.9% 21.5% 10.279
EGoal IERMC i s — 78.1% T1.67%
Through traffic............ - 21.9% 22.33%

Federal Aid Projects Approved (Refer to Schedule 9).

Thirty-four Federal Aid projects involving the improvement of
506.78 miles of road, at an estimated total cost of $6,389,973.83, have
been approved by the Bureau of Public Roads. As approved, these
projects contemplate the hard-surfacing of 113.96 miles of road, the
gravel surfacing of 68.51 miles of road, and constructing to finished
grades with no surfacing included, of 324.41 miles. Contemplated
changes in these projects, however, as noted in Schedule 9, will re-
sult in a total program of construction covered by the projects listed,
as follows:

FIACA MULTRCEIR & oiiosio s intins aiesivis el wri e e =i S s 122.76 miles
T N e e i B i Tl 4486 “
Construction to finished grades. ... ................. 32441 ¢

In addition to projects approved by the Bureau of Public Roads,
nineteen project statements involving the improvement of 365.39
miles of road at an estimated total cost of $2,398,449.39, have been
submitted to the Bureau of Public Roads and are now pending ap-
proval. The improvements contemplated inthese projects consist of
13.97 miles of paving, 64.35 miles of gravel surfacing, and 287.07
miles of construction to finished grades with no surfacing included.

Primary Road Projects Approved (Refer to Schedule 10).

Three Primary Road projects, involving the improvement of 27.12
miles of road at an estimated total cost of $130,934.21, have been ap-
proved by the Highway Commission. These projects contemplate
the gravel surfacing of 22.87 miles, and constructing 4.25 miles to
finished grades with no surfacing included.

Plans, Specifications and Estimates Submitted (Refer to Schedule 11).
Plans, specifications and estimates have been submitted to the

Bureau of Public Roads for twenty-three projects involving the im-

provement of 261.72 miles of road, with an estimated total cost of
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$3,458,487.19. The improvements consist of 50.95 miles of hard sur-
facing, 68.75 miles of gravel surfacing, and 122.79 miles to be con-
structed to finished grades with no surfacing included.

Plans, specifications and estimates of quantities were also sub-
mitted to the Polk County board of supervisors for the paving of the
Fort Des Moines Road. This project contemplated the grading and
paving of one and one-half miles of primary road and one mile of
county road.

Project Agreements Executed (Refer to Schedule 12).

Project agreements whereby $526,443.42 of Federal funds were
set aside as the Federal Government’s share of the cost of construc-
tion of sixteen projects, were executed by the Secretary of Agricul-
ture. The work contemplated in these sixteen projects involves the
improvement of 220.63 miles of road, 7.17 miles by hard surfacing,

" 64.58 miles by gravel surfacing, and the remaining 148.87 miles by

constructing to finished grades with no surfacing included.

Federal Aid Lettings Held—Con-
tracts Awarded—Contracts Appoved,

Lettings have been held on twenty-one Federal Aid projects,
twenty-nine contracts awarded on nineteen projects, and twenty-eight
contracts approved on eighteen projécts. The total of the contracts
approved for Federal Aid projects amounts to $998,844.92, exclusive
of contracts for a considerable amount of work being handled on a
force account basis, and other items of an indeterminate nature. A
brief description of the projects advertised and contracts awarded
follows:

Federal Aid Project No. 25, Black Hawk County. This project involves
the grading, draining and paving of the Whitney Road, 4.08 miles in
length, between Waterloo and Cedar Falls. At a meeting held on June
10th a contract was awarded to Hansen & Christensen, of Waterloo, for
the drain tile work on this project, with unit prices as follows:

8270 lin, ft. 6-inch drain tile, avg. depth, 21 1-3¢ per lin ft.
3160 “ * 10-inch “ “ " “ 30 1-3¢ “ = “

This contract, amounting. to $2,694.70, was approved by the Highway
Commission on June 19th.

At a letting held on June 20th a contract was awarded to the Moore-
Young Construction Company, of Waterloo, for the grading and paving
work on the project, with unit prices as follows:

16681 cu. yd_earth excavation ............... $0.65 per cu. yd.
42749 sq. yd. bituminous filled brick pavement. 3,73 * sq. “
4
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This contract, amounting to $170,296.00, was approved by the Highway
Commission on June 24th. . .

Federal Aid Project No, 10, Calhoun County. This project involves the
draining and gravel surfacing of 18.3 miles of the Pomeroy-RockwellCity-
Lake City Road. At a letting held on September 16th a contract was
awarded to John J. Stark & Company, of Des Moines, for the gravel sur-
facing work, with unit prices as follows:

11250 cu. yd. of gravel JO AR e L S A 27¢ per cu. vd.
16200 " o e e v AL A Sfo. A U0 |
27375 cu_yd. mi, gravel hauling.............. 56¢ per cu. yd.
36000 i S 3 L N TS ' e i

This contract, amounting to $72,861.75, was approved by the Highway
Commission on September 23rd. Since satisfactory bids were not re-
ceived on the 6000 lin, £t. of 6-inch drain tile and the 1650 lin. ft. of stand-
ard guard rail included in this project, neither at the letting on Septem-
ber 16th nor at a re-advertised letting held on September 30th, all bids on
these items were rejected and the county has been authorized to proceed
with the construction by day labor.

Federal Aid Project No. 61, Cerro Gordo County. This project involves
the grading, draining and paving of the first three miles of the Jefferson

Highway south from Mason City and the first three miles of the North.

JIowa Pike east from Mason City. At a letting held on October 13th on the
draining work only on this project, all bids were rejected and private con-
tracts were later awarded, with unit prices as follows:

To the Mason City Brick and Tile Company, of Mason City, for material:

18500 1n. ft. of S-Inch tile' . .o vangea e $ 50.00 per M.
R e e Al e Tt e 220.00 * ¢

This contract, amounting to $1020.70, was approved by the Highway
Commission on October 30th.

To J. W. Cox, of Clear Lake, for labor:
18500 lin. ft. of 6-inch tile................ § .15 per lin. ft.
ESH A L I a T L AT 5 ¢ el AL
& e INEAKDE. v n s e e e 18.00 each

This contract, amounting to $2925.30, was approved by the Highway
Commission on October 30th.

Federal Aid Project No, 35, Chickasaw County. This projeet involves
grading, draining, and gravel surfacing 3.3 miles of the New Hampton-
Cresco Road, and 9.7 miles of the New Hampton-Waterloo Road. At a
letting held on June 19th a contract for the grading work was awarded to
O’Hanlon & Reilly, of Omaha, for the grading work on the project, with
unit prices as follows:

61654 cu. yd. of earth excavation............. 47¢ per cu yd.

This contract, amounting to $28,977.38, was approved by the nghway
Commission on July 1st.

All bids received on the draining and graveling work on the project
were considered too high and were rejected. After considerable trouble

s
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had been experinced in finding satisfactory material and responsible con-
tractors for the tile drainage work, the work was awarded by private con-
tract as follows:

To the Cement Products Company, of Waterloo, for furnishing drain
tile F. O. B. cars at New Hampton, at the following unit prices:

28000 lin. ft. of 6.inch drain tile... .......... $ 63.70 per M.

2000 “ * " Ginch draln tHe.... .. i 100:2Q i
1000 *¢ * * 10-inch drain tlle,............. I L L R
Doas ot St S mohrdrain ey o e sl 26T St

This contract, amounting to $2,331.80, was approved by the Highway
Commission on September 6th.

To Hughes & David, of New Hampton, for hauling at a flat rate to all
parts of the project, $3.50 per ton.

This contract was approved by the Highway Commission on July 22nd.

To C. Sorenson, of Fredericksburg, for placing tile at the following unit
prices:

B-Ineh tile. .. oavniiin i 45¢ per rod per foot of depth

T T R U P e R BRG  Faieite LCURE BN
TO-IEh 8L, Jode A i s 0¢ 4« 4 0w a  u
1o-dneh Ble) o CoF s s e e 80c *“ i L TR

This contract, amounting to $4185.44, was approved by the Commission
on August 22nd, Arrangements have been made for doing the gravel sur-
facing work on this project by day labor.

Federal Aid Project No. 12, Dallas County. This project involves grad-
ing and draining 16.8 miles of the Perry-Adel Road. At a letting held on
July 10th a contract was awarded to E. W. Beaman, of Omaha, Nebr., for
the 66831 cu. yd. of earth excavation work on the project at 58c per cu yd.
This contract, amounting to $38,761.98, was approved by the Highway
Commission on July 16th.

All bids were rejected on the tile drainage work, and at a re-advertised
letting held on July 24th a contract was awarded to the Dawson Cement
Tile Company, of Dawson, for furnishing 17815 lin. ft. of 6-inch drain tile

. at a price of $56.60 per M. for tile delivered at Perry, and $59.00 per M. for

tile delivered at Minburn, This contract, amounting to $1036.55, was
approved by the Highway Commission on August 12th. J

In the meantime a private contract had been awarded ot John Smithers,
of Perry, for installing the tile at a unit price of $1.50 per rod for four
foot work, and 3c per inch rod for overdepth. This contract was approved
by the Highway Commission on August 8th.

Federal Aid Project No. 8, Decatur County. This project involves grad-
ing and draining 9.83 miles of the Jefferson Highway between Lamoni and
Leon. Lettings were held on this project on June 25th and again on July
22nd. All bids received at both lettings were rejected, and later a private
contract for the grading work on the project was awarded to the W. R.
Shipman Construction Company, of Sioux City, with unit prices as
follows:

129339 cu. yd. earth excavation............. $ .b7 per cu. yd.
8215 ] W w “ (Hubwa.'r) - 1_25 L [ i
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This contract, amounting to $83,991.98, was approved by the Highway
Commission on September 27th.

Federal Aid Project No. 4, Delaware County. This project involves
grading and gravel surfacing 12.62 miles of the Hawkeye Highway be-
tween Manchester and Dyersville, At a letting on the grading work held
on September 30th a contract was awarded to Russell Condon, of Omaha,
Nebr., for 66809 cu. yvd. of earthwork at 653 e per cu. yd. This contract,
amounting to $37,079.00, was approved by the Highway Commission on
October 4th,

Federal Aid Project No. 39, Greene County. This project involves grad-
ing, draining and paving a total of 7.41 miles on the three primary roads
radiating from Jefferson. A letting was held on November 14th on a part
of the grading work, and all of the drainage work included in this project.
The bids received at this letting were not considered satisfactory and all
were rejected.

Federal Aid Project No. 14, Harrison County. This project involves
grading 15.6 miles of the Lincoln Highway between Woodbine and Mis-
souri Valley. At a letting held on October 22nd a contract for the grading
work, 154,332 cu. yds. of earth excavation, was awarded to thée Phelan-
Shirley Company, of Omaha, Nebr,, at a unit price of 44c per cu. yd. This
contract, amounting to $67,906.08, was approved by the Highway Commis-
sion on November 18th.

Federal Aid Project No. 31, Howard County. This project involves
grading, draining, and graveling 10.4 miles of the Cresco-Riceville Road.
At a letting held on June 18th a contract for the grading work, 43,765
cu. yd. of earth excavation, was awarded to Frank Richardson, of Max-
well, at a unit price of 50c per cu. yd. This contract, amounting to
$21,887.560, was approved by the Highway Commission on June 20th.

All bids on the tiling work and graveling were rejected. Later a pri-
vate contract was entered into with Frank Richardson, of Maxwell, for
the graveling work at the following unit prices:

Loading gravel............. woe ki te pray $ 0.25 per cu. yd.
Hauling and spreading, 1st mile....... 1.00 per cu. yd. mi.
£ = e 40 1 L e n s R e DR s s
- T i 1y e S SO0 e S HEERE
e x “ TR F - el S R S

This contract, amounting to $33,300.00, was approved by the Highway
Commission on October 11th.

Federal Aid Project No. 3, Jefferson County. This project involves
grading and draining 20.53 miles of the Blue Grass Road, commencing at
the Wapello County line. At a letting held on April 22nd a contract for
the grading and draining work on the project was awarded to Cameron,
Joyce & Company, of Keokuk, at the following unit prices:

153,173 cu. yd. earth excavation.............. 43¢ per cu. yd.
16,900 lin. ft. of 6-inch tile drain, four and five
foot work.......... $n o A N e S T 26c¢ per lin, ft.

OP /B Tooh WOl L L T o 20 27 SN
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This contract, amounting to $70,338.96, was approved by the Highway
Commission on May 12th.

Federal Aid Project No. 9, Johnson County. This project, 11.1 miles in
length, involves the grading work on the North Liberty and Kalona Roads,
and the grading and paving of 1.1 mile on the Coralville Road, all three
improvements radiating from the corporate limits of Iowa City. At a
letting held on June 30th all bids were rejected. Later an agreement was
entered into with W. A. Kettlewell, of lowa City, for doing the grading
work on the North Liberty and Kalona Roads on a modified force account
basis whereby the percentages of profit which the contractor receives
varies with the unit cost price, decreasing as the cost of the work in-
creases above 45c per cu. yd. This agreement was approved by the Com-
mission on September 12th.

Supplementary agreements approved by the Highway Commission were
later entqred into with W. A. Kettlewell covering the rental price on a
tractor, and with W. L. Hartsock covering the rental price on a truck, both
machines being used in connection with the construction work on this
project.

Federal Aid Project No. 34, Keokuk County. This project involves
grading 1214 miles of the Great White Way east from the west line of the
county. At a letting held on July 24th a contract for the grading work,
118,341 cu. yd. of earth excavation, was awarded to J. E. McAndrew, of
Keokuk, at 56c per cu. yd. Approval of this contract was withheld pend-
ing the settlement of a proposed change in the location of the primary
road at the west end of the project, though assurance was given the
county and the contractor that such approval would be made as soon as a
decision had bene reached regarding the proposed change,

Federal Aid Project No. 22, Linn County. This project, 17.8 miles in
length, involves the grading, draining and gravel surfacing of 10.5 miles
of the Marion-Manchester Road, the grading of 6.6 miles of the Cedar
Rapids-Mt. Vernon Road, and the paving of 1,25 miles thereof, and the
graveling and paving of 0.756 miles on the Marion-Cedar Rapids Boulevard.
At a letting held on July 16th a contract was awarded to the Ford Paving
Company, of Cedar Rapids, for all the tiling work on the project and for
the grading and paving on the Marion-Cedar Rapids Boulevard at unit
prices as follows:

60180 lin. ft. 6-inch drain tile.............. $ .20 per lin. ft.
8695 *“ “ &.inch " i Sara ey s AT O Ly S T
ITIE o FO. BradMig. ivnuiiisviiisciane .90 per cu. yd.
9400 ** " Dbituminous filled brick pave-

T e e, el St I o e -0 b R 1 R

This contract, amounting to $55,600,47, was approved by the Highway
Commission on July 22nd.

A contract was also awarded at this letting to J. Herbert & Sons, of
Marshalltown, for the grading work, 80,000 cu. vd, of earth excavation, on
the Cedar Rapids-Mt. Vernon Road, at 52%ec per cu. yd. This contract,

amounting to $31,500.00, was approved by the Highway Commission on
July 26th.
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Federal Aid Project No. 20, Monroe County. This project involves grad-
ing 8.25 miles of the Air Line Road from Albia east to the county line, At
a letting held on this project on June 4th all bids were rejected and the
work re-advertised for letting on July 9th. At the letting on July 9th the
contract was awarded to Buis & Olson, of St. Joseph, Mo, for the grading
work on the project, 116,444 cu. yd. of earth excavation, at 5315 per cu, yd,
This contract, amounting to $62,297.50, was approved by the Highway
Commission on July 14th.

Federal Aid Project No. 16, Montgomery County. This project involves
grading 16.5 miles of the Stand Pipe Road from Red Oak east to the
county line. At a letting held on the work on this project on June 24th
all bids were considered too high and were rejected. Later an agreement
was entered into with Ryan & Wilson, of Des Moines, for doing the earth-
work on this project on a rental and force account basis. This agreement
was approved by the Highway Commission on July 16th.

Federal Aid Project No. 6, Ringgold County. This project involves the
grading of the four primary roads radiating from Mount Ayr for a distance
of three miles in each direction. On July 23rd a letting was held on the
work included in this project. All bids received were considered too high
and were rejected. A second letting was held on August 27th, at which
letting no bids were received. A private contract was later awarded for
the earthwork on this project, 133,340 cu. yd, of earth excavation, to the
W. R. Shipman Construction Company, of Sioux City, at 59%c per cu. yd.
This contract, amounting to $79,337.30, was approved by the Highway
Commission on August 28th.

Federal Ald Project No. 54, Scott County. This project involves the
grading, draining and paving of 8.46 miles of the Davenport-Durant Road,
At a letting held on September 9th on the grading and draining work
only a contract was awarded to Russell Condon, of Omaha, Nebr., for the
grading work on the project, 34,298 cy. yd. of earth excavation, at a unit
price of 58.9¢ per cu. yd. This contract, amounting to $20,201.52, was
approved by the Highway Commission on September 11th. At this letting
a contract was also awarded to Wm. Rathlef, of Eldredge, for the
tile drainage work on the project, 20,600 lin. ft. of 6-inch tile drain, at
24%ec per lin. ft., and $45.00 each for the construction of three tile inlets.
This contract, amounting to $5157.50, was approved by the Highway Com-
mission on September 13th.

Federal Aid Project No. 28, Sioux County. This project involves the
grading and draining of 24.27 miles of the Sioux Center-Maurice Road
and the Orange City-Hawarden Road. At a letting held on August 27th
the contract for the grading work, 165,410 cu. yd. of earth excavation, was
awarded at a unit price of 47.694c per cu. yd. This contract, amounting to
$78,884.03, was approved by the Highway Commission on October 30th.

Federal Aid Project No. 84, Sioux County. This project involves the
grading, draining and paving of the Orange City—AltonpRga.d, approxie:mto-
ly three miles in length. A letting was held on the work included in this
project on November 12th, but all bids received were considered too high
and were rejected.

-
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Federal Aid Project No. 13, Webster County. This project involves
grading, draining and graveling twelve miles of the Hawkeye Highway six
miles each way from Fort Dodge. At a letting held on July 22nd all bids
were considered too high and were rejected. At a re-advertised letting
held on August 8th, a contract was awarded to Russell Condon, of Omaha,
Nebr, for the earthwork on this project, 47,336 cu. yd. of earth excava-
tion, at 55%c per cu. yd. This contract, amounting to $26,271.48, was ap-
proved by the Highway Commission on August 9th.

Primary Road Project Lettings—Contracts
Awarded—Contracts Approved.

Primary Road Project No, 1, Polk County. The project involves grad-
ing, draining and paving one and one-half miles of primary road from
Des Moines to the northwest corner of Fort Des Moines, and one mile of
county road along the north side of the Fort. At a letling held on August
25th all bids were rejected. At a re-advertised letting held on August 30th
a contract was awarded Thos. Cary & Sons, of Des Moines, at the follow-

ing unit prices:

12996 cu. yd. earth excavation..... g 7, o $ .86 per cu. yd.
2800 lin. ft. concrete curb and gutter....... 1.54 per lin. ft.
29260 sq. yd. of bitulithic pavement......... 4.09 per sq. yd.

This contract, amounting to $140,377.63, was disapproved by the High-
way Commission on September 16th,

Primary Road Project No. 3, Polk County. This project involves the
grading of the Carlisle Road from Des Moines to the Warren County line.
At a letting on this project on November 15th no bids were received.

Contracts Approved Aside from Federal Aid
and Primary Road Projects (Refer to Schedule 13).

Thirty-seven contracts totaling $525,359.21, for road work aside
from Federal Aid and Primary Road projects, in thirteen different
counties, were approved. Eleven of these contracts are for work in
connection with secondary road districts, the remaining twenty-six
being either for work awarded privately after bids had been received,
or contracts on which the board of supervsiors desired the Highway
Commission’s approval even though such approval was not required
by law.

Secondary Road Districts Established (Refer to Schedule 14).

The legislation enacted by the Thirty-eighth General Assembly
providing for the establishment of secondary road districts has
proven very popular, especially in those counties having a consider-
able supply of local gravel available for surfacing purposes. Twenty-
two secondary road districts have been established in eight counties,
involving the gravel surfacing of 144.25 miles of road. Approxi-
mately 127,760 acres of land have been included in the special assess-
ment districts established in connection with these secondary road
districts.
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SCHEDULE SIX—Continued.
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e 54 § 46 [ o
N | LR O 1N e n'“
Seott-. -1 1 600 fosiasst 15. n‘w
Sloax. 5 84 2.4 2. i
for— § R [W— a8
T ______________ | . ) [ ;
manﬂﬁr 1 gé g?& ﬁg
Van Buren.... 10 e e :
Whiiingtan = h e e n 2200 it
Wayne.._..____ = ] T 17.80 S=
Winneshiek x 98 2 O ot weame Sigty e
Woodbury... . 2 78 Sla b
Woodbury (Amend.). ... . 2 o e :g'ﬁ &%
W e ’ 19.45
Totals. |
: 84 448,
| L448.02 | 130.96 | 278.99 J 1,481.%0

*Project No. 5, Buchanan
fﬂ-cinsj proposed in original %?—g?etgf. PRhitites
Project No. 18, Clinton
““-;:‘5; Droposed In seioi: afog;a:jyéc:ubstilutes pavement for gravel sur-
oject No. 124, 2.
i Praat o, 32.Des Moines County, includes mileage originally included

Project iy 3T,

’ jg b:"o 1 » Dubuaue County,
Project No. 22, Linn Coun r r

s " 2, C ty. original project amended to include &5.41

Project No. 2, W
SAdItlonal it ogogg;l:l:; Er?t?my' original project amended to include 19.45

bpavement for gravel sur-
new project {8 modification of original

|

SCHEDULE SEVEN,

PRIMARY ROAD PROJECTS OUTLINED BY RESOLUTION OF BOARD
: OF SUPERVISORS,

] Length in Miles
County Project | Permanent, Gravel
No. | Grading Surfcing| Paving | Total

Polk
W i 1
Winsibigo : 2 1 wa [TEwl ® Y
Pol 3 .95 4.5

i 9.00 4.50 9.00
e . g ‘ ......... 4.00 4.00
_omh“u- 17.42 17.42

6 ‘ 51.04 | 27.87 1.60 56.04
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SCHEDULE EIGHT.
TRAFFIC CENSUS DATA—DAILY AVERAGE BY COUNTIES.
Through Traffie Local Traffle
w
3 E = 3 E.g 5.—.
=) é L w2 G -
s |2 | B8 (P52 | 85 |m2| %63
County 3 = [ = & ; B> a
@« E| 2 E ] 1ol
- 'E.ﬁ & 8 i g -1 “ ﬁ ] = g e
° | 82| 2 | 22| £E| 85 | 22| B
¢ | Bl g | ZA| B=| W | 8| ¥o
3 < - a - < a -
N I e 2 ] 2 0 9 167 36 =4
Audubon 2 1 b1 0 u 286 25 387
Buena Vista s 3 1 161 o 7 146 16 an
BINOE HARE o oo vnmr e e v it b 2 i 228 1 %6 262 0 580
BIAIMEL . e v oo e o fo consan e s namsnme s 2 0 2 0 1 160 (] 257
e Pl Bl B8 B
Boone.
Cass 1 2 53 1] 13 180 8 256
Clay... 1 2 016 [1] 12 240 25 804
Clayton 4 1] 11 0 ] 1™ 81 156
Cerro Gordo R 4 1 65 0 14 216 | 83 389
Ar... - | 7 141 o 4 B85 21 258
S5 T . RS e S T T e | 1] 11 o ] 18 25 159
Dickinson 2 ‘. 826 1] 2% 658 39 1078
F.mmet. 1 1 21 0 16 206 18 350
Fayotte. 8 1] 14 1] 16 202 b2 284
Floyd i R 1 2 154 0 11 100 67 414
oo o 2 0 u 0 10 140 17 181
R s e e T et 3 2 T 2 13 30 by 381
e el Bisie E|E B
Hamlliton. .. -
1 2 1156 0 10 24 | 35 436
4 2 111 0 b 188 42 8300
2 o o4 o B8 153 a8 261
JAB. o i sr e e m————— e ——— 2 0 27 o 18 266 42 363
Jefferson b ] o 1 0 1 280 65 o
Jones. 2 1 o+ 0 12 b ) | 74 330
BSper. e 2 ' 45 o 10 k20 | 292 419
Kossuth . L] 1 33 0 9 152 32 207
Lueas 4 (1} 8 0 8 186 48 260
Loulsa 3 3 17 0 ! 179 61 867
Lee S 1 - ] 87 0 18 320 B4 400
Inn . 2 =z 1 i | '] 200 % 851
Mitchell 1 1 63 o ] 142 21 282
Mahuaskn % TR 4 3 149 0 18 206 F) g
Marlon 2 0 b 0 B 04 % 182
MODODD e o oo e omemmmnme 4 [ 18 0 8 122 32 175
Musecatine 2 4 123 0 16 200 | 25 868
o 2 0 82 0 7 108 | 34 181
0 1] — 1 1 79 0 4 - 249 a5 309
Pottawattamie. ..o mnieae 4 8 150 0 57 388 41 663
Pa oS 3 0 36 0 21 242 27 320
BRI Al o e e e e b ] ] AT 0 4 119 H 206
Po b 2 7% 0 8 | 88 | 84 538
Sac 1 o 6 0 7 151 52 216
Sloux 1 0 [] 0 12 177 24 219
2 1 30 0 u 207 8 200
Scott. 10 3 2 0 2 139 18 274
Story 2 1 B2 0 12 432 51 878
Tama. 8 1 80 0 by 200 B4 832
Tavlor 2 0 9 1] 4 119 2% 166
2 0 7 0 6 118 -] 168
Van Buren. 2 0 210 3 ur | 1@ 148
Worth ;X 9 274 0 5 152 21 461
Woodbury. 1 2 124 0 42 870 F- 560
Wayne. 2 0 85 0 12 250 52 406
4 3 a8 o | 12 261 55 a8p




: 222 sqssssssssssssssssassis|a
m S b EESESESSASRASASSSSESENG (€
2 piiiheridiaaal 1 2 DIV M 0oL ISRV EESRINSRARSSSZAISNE (B
% EE e = po3sanDey HRHIE=8E3 RRAREAR &
= ELTIE i
.| REE (3 & - -
g | |7 ™| wesls £ ssszasasnIzaeseangssana |2
s - lo E | oo | TR RGOSR |0
BB ESEERe SAg%S
4 < |8 285 | & 8 SgyegnSirnIssg g ]
= B |Ig MOL | Jog | = =
8 — a o nm
G m LN B ] 13 E =
2 = S8 = SEEPELEES DO ST S
2 .0 |8 el et e wor | 2253RERRTERENASANNNERE G
- O sl Z jE
- ; s iulp mmm : ige fliieniiaigiiniiasii|e
y Bopeiing PAMD | S 1 | g Bad [= PR |GG e s el e feiw (g
S8 TEeE| Fek 3 Tha LTI 1T Thss
~ M m Hujpuag “ww m.. m m & m. Jupeling [PABID : mm M mm “ “ m m _ m s= g
8 g e B8 g Ty e
g @ B N 2 g« Rt ke i b e R b e
T H - - R T e =R -
g = i Lk [ & m S =
: 2 i =S8 oxawtond | RESRS2=IBEIcsRsSISEIZEa (s
pAn m . m m ‘ “ m Vi B | i
g g | hiL 3 i P
d o i § !
o SR ‘ . b g |
= » M o £ A { i “
> g tis | 3 £ : :
- 3 SEN 3 S mmmm £ =
: : i . ef e
z | st © L -

8%32s3835388983ss8ses s5528RR8ss "

poasonooy | SECESSESAEARRESRIRCEEEISNSSE

paving

z88d

LiC

—
2 PIV [vapeg | SRR RN R R AR SR S US S AN uR S TGN =S g g - .m
B - 4
2 = Sl ol — = " " M .m
8 Sogaassrssssasssasnsessagnueassag (g | 5 m z
= = woo ey | 255 8REEEESRUSSRRSEGRERE S n RS anAsgs | 55 i
& = L) - >4
% 5 e e e L L P P R PP R ] w m
L=
m m = e S 0 o s h m
z e moL| AencncSnEnusNeISessRsRTsYRSeNs IR (5 ©
S @ & WOL| g¥rsdegassedtar g nas s cweig g Sgi g m E
z - D — e g
» B o i g2 | iz i imisissiisiiiilz g
S = Bg |8 e | lNE i i A injee e 1i1](8 mmm
5 8 93 [4—— m e =il § S R
2 8 B |F|rwwms oo |12 m a3 £fs
i - N LEEI LR R :
E 2 2 upuin | BZ2S 2828523085288 ASR USRS 98N 2888 |9 iz
= Z il ool M SRR EE B P EENEEE R P B m
Es S| e = Sl ! ey
m
% 2 N | BRI R R E SRR IERReS 53R 2 : m 8
= M. —— el M. o
o b R - pidd 3 L
= 8 Lild i T =&
I Pidd (4 Pi o f ] o9
Q ) fibpbeid et i1 = o T
B g mﬂ&mmaxmm RERUSCANE & |, 28
2 8 885,82 | 152 4 1] i 4 SEE i 1 .38
B Sezfae.ies mmmmmmwmmmrm&m EEcEs
= = - rahgs T =]
2 b EEELEE R PR EE LR S b EE




SCHEDULE THIRTEEN.
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CONTRACTS APPROVED ASIDE FROM FEDERAL AID PROJECTS.
SCHEDULE NINE—Continued.

County Contractor | Quantity Ttem Unit Price |Amount of| Date Approved
| Contract
i
ROk AW Ol BR800 oot T et 25c-40¢c  § ©0,282,00 [September 27, 1910
Cox Bros........-- = 18,900 ¢.y. | Earth ... 02¢ e e e ss
40 rod | Fence...... Se £ 11,750,00 |September 27, 110
Boone OHRs, Marshoo o | BIBI0 Y] Grave)is £1.00 # 8,500.00 [September 1, 1019
7.891 e.y. 2.2 17,802.00 |[September 1, 1019
6,000 e.y, 1.00 |September 1, 1019
15000 6.7 ] Barth s ane JSeptember 1, 1919
Cherokee___ ... ... ... ... al 52,500 ¢.¥. e
500 e.y. e o
) 1,080 foot | C hbe May 1, 1919
Clinton el 46,110 e.y. | E 45¢
3,700 e.y. o e
320 rod | Fenee
30 T .
894 foot April 24, 1019
LB S S T L T e e S I S S 19,600 c.¥ |
0,098 c.y. 81 |June 10, 1m0
Ira ©. Knlﬁt. ............................. AR P TS September 6, 1019
Clay A g R R e SRS September 6, 1019
CrAWlord. oo e e e} GO, W CODAOD e e | $1,668 C.¥ April 30, 1010
Orawford. .. W R RN st L R TRy
E TS
377 C.¥- April 30, 1019
Crawford 152 e.y. "
230 e.y. August 9, 1019
%‘fﬂﬂl apeisdease ch:lber 1, 119
wiord. _. J00 e.¥. A 23, 1919
Franklin 600 c.;. ____________ Mg
* 8,280 y.m. November 24, 1919
Franklin .;c;g 0¥ Gr. Load.ice| 86l oo " .
600 y.m. " November 24, 1919
Franklin. J. A. Dunkel. h%0e. ¥ 'Gr.Toad..| e ..
y H,098 y.m. ' 15,768.00 |[November 24, 1919
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Chapter VII. Department of Road Surveys
and Plans

This department makes the surveys and prepares the plans for all
Federal Aid and Primary road projects, and checks and approves
all road plans submitted by the county engineers. During 1919, sur-
veys were made on 1093.5 miles of primary roads, plans were pre-
pared for 386.7 miles, and profiles prepared by county engineers for
321 miles of road, were checked and approved. At the beginning of
the season, there were two parties on surveys. At the énd of the
season, thirty parties were engaged in this work.

The mileage of road surveyed during 1919 would reach three and
one-half times across the state east and west, or five times across
the state north and south. It would reach from Ames to New York
City or from Ames to Jacksonville, Florida. The total mileage of
road surveyed since the Federal Aid work was started in 1917 (1495
miles) would reach from Ames to Portland, Oregon.

Organization.

The department is under the direction of an engineer of road sur-
veys and plans. The survey and plan work in each district is under
the district engineer, and he is responsible to the engineer of road.
surveys and plans. In each district there are one or more field sur-
vey parties. Each district office is equipped to handle the prepara-
tion of road plans. There are one or more men in each distrid:: £
office engaged in the exclusive work of preparing road plans, and
the field survey men in each district are employed in the preparation
of road plans in the district offices during the winter.

In addition, a central road drafting force is maintained at Ames,
where the county road plans are checked and approved, and a portion
of the primary road plans are prepared.

The standard organization and equipment for a field survey party
was as follows:

Organization:

1 Party Chief,
1 Instrumentman,
2 Rodmen.

DEPARTMENT OF ROAD SURVEYS AND PLANS 67

Equipment:

Car,

Transit,

Hand level,

Level Rod,

Extra Plumb Bobs,
100’ Steel Tapes,
50" Metallic Tapes,
Hand Axe,

2 pound Axe,

8 pound Sledge,
Set Chaining Pins,
Frost Pin,

Note Books,
Stakes.

B e e bk e DD DD DD e e e e

Organizing and Equipping Field Parties.

At the beginning of the season, the Commission had two field sur-
vey parties organized and equipped. This force was expanded until
at the end of the season the Commission had twenty-two such par-
ties in the field. For transportation, each party was provided with a
Ford car. It was intended at the beginning of the season to equip
these survey cars with special survey bodies, and nine of the cars
were so equipped, but on account of a lack of funds, the remainder
of the survey parties were equipped with ordinary Ford touring cars,
which had been released to the Commission by the Government.
County Parties Used. )

In order to use the engineering force of the whole state and do as
much work as possible, the Commission adopted the policy of using
county survey parties wherever such parties were available within
the counties where surveys were to be made. Twenty-seven county
parties were thus employed at different times in the season, although
there were not more than ten county parties working at any one time.
The plans for some of the projects are also being prepared by the
county engineers, )

When county engineers or survey parties were employed for Fed-
eral Aid or Primary road work, they worked under the Commis-
sion’s supervision the same as the employees of the Commission, and
the cost of the work paid by the Commission.

Surveys Made (Refer to Schedule 15 and 16).

Prior to December 1, 1918, surveys had been completed on twenty-
seven Federal Aid projects, including 402.21 miles of road. A list
of these projects will be found in the 1918 report.
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During 1919, surveys were completed on fifty-one projects, in.
cluding 731.35 miles of road. Surve}rs were star-ted but not com.
pleted on twenty-nine projects, including 613.65 miles of road. On
these projects 362.25 miles of survey were cornplete!:l. The total
mileage of road surveyed during 1919 was 1093.50 miles.
Plans.

Prior to December 1, 1918, plans were completed for sixteen proj-
ects, involving 252.55 miles of road. A list of these projects will be
found in the 1918 report.

During 1919 plans were completed for eighteen projects involving '
a total of 196 miles as follows:

County Project Number Miles
Harrison 14 18.00
Linn 22 . 17.00
Appanoose 27 11.00
Sioux 28 24.25
Wright 29 14.90
Howard an 10.50
Keokuk 34 16.25
Chickasaw' 35 13.07
Pottawattamie 46 3.00
Scott 54 8.46
Cerro Gordo 61 6.00
Polk 89 6.50
Greene 39 7.00
‘Wapello 42 11.00 .
Floyd 41 1170
Humboldt 48 1.87
Polk 104 7.22
Winnebago 30 7:50

—

Total Miles, 196.02
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Plans were started but not completed on twenty projects, involy-
ing 346.71 miles of road. Plans were completed for 170.6 miles
of such projects as follows:

Project Total |Miles of Plans

County Number Miles Completed
AdBIDE. e e mm e mmmmmrm e s mm e e = —— 20 10.0 8.5
Des Molnes. a2 4.8 | 4.5
Warrel.eeae-- 11 15.5 11.56
[0 11111} P——— 18 18.0 14.0
| - e 114 15.0 5.0
[0, 11y @ NS e a3 0.6 0.7
Davis B0 0.8 7.3
Palo Alto 30 11.0 10.56
QBIT0 QOrd0. -ccecicemmmccmranesmsnmammas ce nannmn 116 22.04 18,8
Butler. memmsssssessmmssmes e 85 16.0 0.5
Franklin. o eeeaeeea L P. R. 10.5 0.2
0O'Brien - - 43 23.0 20.7
Plymouth. 38 28.0 0.8
R e 4“4 19.0 17.1
Guthrie. - 51 2.0 1.2
Henry... S, 56 21.1 | 4.0
Jackson 21 18.2 17.8
Black Hawk. 62 17.17 14.9
Bremer 88 17.0 3.4
Kossuth. oo e cm e Hil L] | 36.0 8.6
Totals..-.- ‘ 346.71 l 170.6

On December first, 1919, surveys had been made for 706.8 miles,
for which plans had not been prepared. It is expected that plans for
this mileage will be completed during the winter.

County Road Profiles.

The law requires that road plans prepared by the county engi-
neers shall be approved by the Commission. During 1919, the Com-
mission approved 321 miles of such profiles. Since 1913, county
profiles have been checked and approved for 3444.5 miles of road.

The following data regarding the profiles approved in 1919 is of
interest:

Miles of County Profile Approved........... 320.9

Average Original Maximum Grade.......... 543%
Average Final Maximum Grade............ 367%
Average Original Rise and Fall............ 47.7 t.
Average Final Rise and Fall............... 38.4 ft.

Fotal BRLIhWOrk i creiva s vnvheis Colassn 1,713,927 cu, yd.

Average Earthwork per Mile............... o541 Y "
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DEPARTMENT OF ROAD SURVEYS AND PLANS 71
SCHEDULE FIFTEEN.
SCHEDULE SIXTEEN—Continued.
PROJECTS ON WHICH SURVEYS WERE STARTED BUT NOT
COMPLETED.
Project
County Number Mileage
Project | Total mnnem
ae eys
GaRme Number ‘ o Completed e e R e e 1580
| S A B % B
__________ 15.
R e P N S s S ST -

Kossuth. ... amecsmsssmmnnaves 66 | g;g 25.50 J B"“""“:‘" - S ;; %%
R A T I 7 | - B.00 L1 SRR RS S = s 01 17.0
Towa 20 .60 20.00 Hamilton. ... i = 87 20,80
e o 52 ‘ 26,50 6.00 Butler s e &5 15.60
PARS i 100 16.50 7.00 KhoKilk. e 34 4,60
Touiss _ 53 |+ 24.50 18.00 Emmet s e 40 4.00
Roek 106 | 41,00 | 30.00 Tama > 47 81.00
Nonona L 69 10.40 18.00 Guthrie I i 51 23.00
Pottawattamie. . - 2 15.00 14.50 Fremont-__ =3 & 7 15.00
Shelby = 79 20.00 1700 Van Buren B 0 11.10
Dodar 57 28.00 15.00 TOIDET g e ottt s ot ™ 31.00
Unlon 83 24.00 17.00 Franklin o % 105 10.00
Oarroii 2 | 10.50 1000 Cherokes Z ne | e
Woodbiry - 2.80 1.00 Winnebago 30 7.50
it g | fRl Al e - 8
e~ & | 280 16.00 POl ' % 6:50
Mills. 15 3.00 2.50 Marshall 23 .00
Marion 5 26.00 24.00 Black Hawk. - 62 | 17.00
Washington. ! 23,00 8.00 Palo Alto.......__. 25 e
Story. 72 20.25 8.00 Bremer 58 : 15.40
Dallas 101 22.25 7.00 Johnson 102 | 5.00
Mitchell 5 20.00 18.00 ° Polk PR 10.76
Lyon 110 22.00 5.00 Muscatine - 40 | £0.50
Mo 69 20.00 5.00 Payett 5 37.50
Buena Vista s 37 9.00 8.00 H o 25.00
Humboldt. 17 40.25 T Seott 56 21.00
Joh £ 102 18.2 3.00 Linn 96 12.50
Seott 1 | 15.00
Total 362,95 Howard..._.___. 93 11.00
Total 781.36

PROJECTS ON WHICH SURVEYS WERE COMPLETED IN 1919.

SCHEDULE SIXTEEN,

Project I
County Number 'l Milesge
Grundy
Jackson. .. g
Adams.... 20
Wright. 20
Des Moines VR a2
ark g
Floyd.
wa;olln 1% ‘
Pottawattamie. 2
Davis 50
Polk.. . P. R. No.1 |
Blymmonth: - S
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Chapter VIII. Department of Road Construction

This department has charge of all construction work on Federal
Aid and Primary Road projects, all construction and maintenance
work on state institutional roads, and of the receipt, storage, and dis-
tribution of excess war equipment assigned to this state by the fed-
eral government.

On December 1, 1919, twenty-one Federal Aid projects contain-
ing 304.66 miles of road were under construction. These projects
contemplated 4.85 miles of paving, 41.87 miles of gravel surface, and
257.94 miles of permanent grading. Of the above work 4.34 miles
of paving, 3.00 miles of graved surface, and 140.00 miles of perma-
nent grading was completed, and 126,991 lineal feet of tile drains
placed.

On the state institutional roads, twenty miles were tractor graded,
3.25 miles were built to finished grade, and one mile was graveled.

Government equipment to the value of $721,709.00 was received.
Part of this equipment was assigned to the counties and part was
retained for the use of the state. Four buildings, each 526" by
142-6" were constructed for storing this retained equipment.

Organization.

This department is under the supervision of a road construction
engineer. The district engineer in each district is responsible to the
road construction engineer for all construction work in that district.
The construction work on each project is under the supervision of a
resident engineer. He reports to and is responsible to the district
engineer. Inspectors, instrumentmen, rodmen, and others employed

on construction work are under the direction of the resident engi-
neer.

County Engineers Used on Construction Work.

In order to utilize to the fullest extent the engineering forces of

the state, the Commission adopted the policy of employing county

engineers as resident engineers on Federal Aid work whenever prac-

tical. This policy has proved particularly applicable to those proj-

ects which consist of building roads to finished grades, and which

are located in the smaller counties. Such grading projects do not
ordinarily require constant attention. Thus, in supervising the
work on such projects the county engineer has some time to devote
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to the ordinary county work. In large counties the county engineer-
ing work makes such demands on the county engineer’s time that he
cannot properly attend to the Federal Aid work. Paving projects
require constant attention so that it is not ordinarily practical for
the county engineer to act as resident engineer on such projects.
When a county engineer is employed as resident engineer on Fed-
eral Aid or Primary Road work he works under the Commission's
supervision, the same as any other employee of the Commission.
His salary for time spent in supervising the work on such projects
is paid from the project funds.

Conditions Relative to Letting Contracts.

Contract prices throughout the season have been quite high. On
account of the uncertain conditions and the large amount of work
to be let, there was very little competition. As a general rule there
was a sufficient number of grading contractors and it was possible
to let grading work. The prices were about two and one-half to
three times those prevailing in 1916. There is a very serious short-
age of paving contractors. The pavement contracting forces of the
state will have to be very greatly increased before suitable progress
can be made on the road program outlined by the Thirty-eighth Gen-
eral Assembly.

Work Contracted or Placed Under Construction.

Contracts have been let on nineteen Federal Aid projects. On
seventeen of these work has actually been started. These projects
by counties are as follows:

Project
County No. Mileage Kind of Work

25 4.06 | Grading and pavin
10 18.80 | Graveling 2 ‘
i1 6.05 | Paving (Only tiling let).
& 18.17 | Grading and graveling
12 16.80 Grading and graveling
8 0.83 | Grading
4 12.62 | Grading and graveling
n 10.40 | Grading and graveling
3 19,78 Grading
'] 1000 | Grading
34 12.25 | Grading
23 6.60 | Grading
22 .80 Paving
20 B.25 | Grading

M O R OIIBT Vi oo i s it e e 16 16.50 Grading

Ringgold....... 6 12.00 | Grading

ReOtt i i 54 5.4 Grading

Blonx. it 28 24.30 trading

Webster_______ 13 6.0 | Grading

Harrison Cous 14 15,60 Grading

Total S oy 19 231.66
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During this season contracts have been let involving a total of
231.66 miles. Of this amount, 4.85 miles are to be paved, 41.87
miles are to be graveled, and 184.94 miles are to be built to finished
grade without the addition of a surfacing material. A full descrip-
tion of each of these projects may be found in Chapter VI of this
report.

Construction Work Continued from 1918.

In addition to the foregoing, construction has been continued on
the fifty-five mile grading project in Woodbury County and the
eighteen mile grading project in Marion County. Both of these
projects were started in 1918 and both were practically completed
in 1919. A detailed description of both Woodbury and Marion
County projects may be found in Chapter VII of the 1918 Annual
Report.

Work Completed.

Work completed on Federal Aid projects was as follows:

PAVIRE: = o e M st el L% Al 4.1 miles
BERVOHDE 7, s vconauees A R Ty etk A
Finlihed grading ... .. v hiiaeivein i s 1400

This is a very small amount of work compared to the schedule of
construction which must be carried on under the new primary road
law. However, on account of the war conditions prevailing in 1918,
and the passage of the primary road law late in the spring of 1919,
the program of construction for 1919 was not well outlined, a large
amount of the work was let late in the season, and conditions were
the very worst for handling construction work. With reasonable

conditions in 1920 it should be possible to complete several times as

much work as that finished in 1919,

A statement of the work accomplished on each project follows:

Black Hawk County, Federal Aid Project No. 25. This project was

completed all but placing 4000 lineal feet of brick surfacing and com-

pleting the earth shoulders. The bad weather in October delayed the

work to an extent that prevented the work being finished.

The work done consists of moving 15,765 cubic yards of earth, placing
10,258 lineal feet of tile, constructing 42,819 square yards of concrete base,
and laying 34,964 square yards of brick surface,

=1

on

DEPARTMENT OF ROAD CONSTRUCTION

Expenditures:

e OO PR SRR S N o P S SR $145,540.62
AT R o N S B TN 10,432.37
e I R I SN e P 2,163.97

$158,136.96

Calhoun County, Federal Aid Project No. 10. This project includes the
graveling of eighteen miles. Work was started late in the fall. The con-
tractor plans on working during the winter months. The gravel is loaded
by a steam shovel and delivered to the road by trucks. The work done
consists of hauling and placing 1,100 cubic yards of gravel.

Brpen@itrEE 050 e e n bl e o A e $56,238.48

Cerro Gordo County, Federal Aid Project No. 61. The contract let on
this project includes only the tiling work (18,935 lineal feet). Of this
amount 13,550 feet has been placed.

BXDenditures: oot i vy nv v i a e T e R e e e e e §2,048.00

Decatur County, Federal Aid Project No. 8, Work in Decatur County
did not commence until very late in the season. Operations so far have
been confined to a railroad crossing improvement. A steam shovel has
been at work here for three weeks. The work done consists of moving
9,200 cubic yards of earth,

EEpendETeE o de s el s S Sna Al $6,814.20
. Delaware County, Federal Aid Project No. 4. Work on this project has
been only started. The work done consists of moving 1,250 cubic yards
of earth. .

Bxpan@lbareN sociassen o i b isay e e Approx. $700.00

Howard County, Federal Aid Project No. 31. Approximately 29.2 per
cent of the grading on this project has been completed. The work done
consists of moving 12,940 cubiec yards of earth and hauling and placing
4,694 cubic yards of gravel.

Expenditures:

v b Lo o S SO U PTG o e L $ 6,601.37
200 h it e e e A R P N e s o 5,630.82
$12,222.19

Jefferson County, Federal Ald Project No. 3. The work done consists
of moving 115,625 cubic yards of excavation and placing 15,277 lineal feet
of tile. The project is about 75 per cent completed.

Expenditures:

Heeavallon Co. . tnt i i iows M R L SN .$47,481.98
110 1 E ] S L R o e e AP PG i U LA T T R 4,979.79

$52,461.77
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Chickasaw County, Federal Aid Project No. 35. The grading on thjg
project is 76 per cent completed. Tiling has been entirely COmIﬂetod.'
The work done consists of moving 47,000 cubic yards of earth, placing
40,520 lineal feet of tile, and hauling and placing 1,705 cubic yards gf
gravel. Graveling was started late in the fall but could not continue long
on account of bad weather. The gravel is loaded by a small revolving
steam shovel, The hauling is being done by a fleet of the Commission’s
trucks.

Expenditures:
ETRUIIE ocin s 5ls s o s s e 0o m i oh e e i e s e e $25,146.93
g LS T O o T S AR ] o e o 8,109.49
& Graveling:
Btenm BROVEL o v i e de i o b e o T et e . 7,800.00
PPReE - BOAIOR . . v e su sl b arae e o aNe T e 1,600,00
Freight and Miscellaneous...........c..ovuvu.. e 6562.72
67y o R T R O iy, ReEnlr 1,403.05

$46,005,24

Dallas County, Federal Aid Project No. 12. The work done consists of
moving 33,954 cubic yards of earth and placing 26,935 lineal feet of tile.
The earthwork is about 51 per cent completed and the tile is all placed,

Expenditures: 2

S e T L g e e g b o U SRR $19,693.32
SRR e e il b oo arh Bt L b el et MO LB b 4,236.81

$23,930.12

Johnson County, Federal Aid Project No. 9. Work in this county is
being done on a cost plus basis, which has proved satisfactory. The work;
done consists of moving 48,498 cubic yards of earth. The e'nrtJiwork is
about 64.5 per cent completed. :

Expenditures ........ A Bt e B R e ~.$21,468.31

Keokuk County, Federal Aid Project No. 34. The work done consists .-

of moving 49,800 cubi
B ¢ yards of earth. This work is about 42,2 per cent

BXDOMARETON Lo s i vincs R e B O $26,680.60

Linn County, Federal Aid Project No. 22. The work done consists e!; :
moving 19,100 cubic yards of excavation, placing 17,000 lineal feet of tilﬂ."
and constructing 9,373 square yards of bituminous filled brick pa.vemsnt.::'
;he paving on the Boulevard was completed, thus connecting the City of

arion with the town of Kenwood Park. '

-3
-3
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Expenditures:

ExCavation ...v...eesiassaiionasanasisansanans $15,903.82
PAVIIE - .coinuvierormnannnssorsnnsonnriosanasanas 38,900.86
PHIINE <5 cnnsis comsisisnnmsnesonsmosssssnssssynvay 4,123.41

$58,928.09

Marion County, Federal Aid Project No. 7. This project was started in
1918 and was completed in 1919 except for the guard rail and the fill at
a bridge which is now being built. During the season of 1918, 109,078
cubic yards of earth excavation was moved. During the season of 1919,
53,880 cubic yards of earth was moved.

ExpenditUre ...........occcoiearasiaranaiaaaiinis $66,136.20

Monroe County, Federal Aid Project No. 20. The work done consists of
moving 43,245 cubic yards of earth. This work is 31 per cent completed.

Expenditures:

Excavation ......... O ot o R $31,208.14
o T O - e - e e DL 252.13
$31,460.27

Montgomery County, Federal Aid Project No, 16. Work in this county
is being done by day labor with two rented elevating grader outfits. The
work done consists of moving 90,975 cubic yards of earth. This work is
35.5 per cent completed.

Expenditures:
RECAVALION s Jiiasie s mmmorinis win s winis mibwigienia oies pils 4o ls £45,933.53
Clearing and grubbing ............cccveminanninnn 2,812.36
Back filling in sand cuts............ ..o 2,232.67

$50,978.56

Ringgold County, Federal Aid Project No. 6. Owing to a very late start
in the fall, only 11,600 cubic yards of earth excavation has been moved on
this project.

EXDONAILULSE: ..« cnoieeainesndtednssne i P PR e T $6,277.40

Scott County, Federal Aid Project No. 54, Work on this project was
closed down early on account of labor trouble. The work done consists
of moving 11,600 cubic yards of earth and placing 3,600 lineal feet of tile.
This is about 33.7 per cent of the total.

Expenditures:

IR CAVRAEIOI: it ol aeris st st o n ote AT R e P b an s S50 8.5 $6,479.00
TIUNE oo ciien b et e A I ST e P 955.00

$7.434.00

Sioux County, Federal Aid Project No. 28. No work was done on this
contract. '
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Webster County, Federal Aid Project No. 13. Work in this county has
just commenced. The work done consists of moving 4,660 cubic yards
of earth.

EXponditures ... ..eisasinne sacvavessnatsassiagais $2,530.00
Woodbury County, Federal Aid Project No. 2. This fifty-five mile proj-
ect was started in 1918. The work has been practically completed this
year. The total amount of this contract was 379,111 cubic yards. In 1918,
110,000 cubic yards was excavated. In 1919, 259,000 cubic yards was ex-

cavated, leaving a total of 10,000 cubic yards of excavation to complete
the work.

HXponAItAroE .....iisvisciasesarvesininesavses e $119,070.00
Harrison County, Federal Aid Project No. 14. No work was done on

this project.
Government Equipment Received (Refer to Schedule 17).

When the war ended the government had on hand vast quantities
of motor trucks, tractors, pumps, graders, concrete mixers, and
other equipment suitable for use in road work. In February, 1919,
Congress passed a law authorizing the War Department to distrib-
ute to the State Highway Departments such of this equipment as
was not needed for the use of the army. Under this law Iowa has
received two hundred twenty-eight motor trucks, twenty-nine Ford
cars, thirteen tractors, two concrete mixers, three road graders, one
hundred thirty tons of spare parts for trucks, and a quantity of mis-
cellaneous equipment, tools, and supplies. The total value of the
equipment so received is approximately $721,709.00. A complete list
of equipment received up to December 1, 1919, will be found in
Schedule Seventeen. The cost of transporting such equipment to

}he State is paid by the Executive Council from the general state
und.

Assignment of Government Equipment (Refer to Schedule 18 and 19).

: Under the law the Commission is authorized to make such appor-
tionment of the government equipment among the counties as will
secure to the state the greatest benefit therefrom. It is contemplated
tl:sat about six hundred trucks will be received. It is proposed to
dlsn.-ibute about four hundred of these trucks to the counties and to
retain about two hundred under the direction of the Commission. It
is believed that in this way the greatest service will be secured. Each
conffmunity will receive a sufficient number of trucks to handle its
ordinary highway work, and the state will have a sufficient number
of trucks to handle the hauling on a few large projects each year.
The four hundred trucks to be allotted to the counties will, as nearly
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as possible, be allotted on the basis of the relation which the area of
each county bears to the area of the whole state.

To date one hundred twenty-six trucks, valued at $300,800.00, and
two tractors, valued at $4,000.00, have been allotted to the various
counties. Each county, excepting Carroll and Wayne, has at least
one truck. ‘A used two-ton Nash Quad truck was assigned to Car-
roll County. This truck was accepted by the county at Camp Dodge
and was driven to Carroll. Later the truck was found to be in bad
condition and the county did not wish to retain it. It was accord-
ingly repaired, placed in good condition, and transferred to another
county. No truck has been assigned to Wayne County as this county
indicated early in the season that they did not wish a government
truck. Later this county requested a truck, and an assignment will
be made to them as soon as possible. Eight trucks, valued at $16,-
000.00, have been assigned to the State Board of Control for use on
roads at State Institutions.

The title and right of possession of all this equipment remains
vested in the Highway Commission. It is assigned to the counties
for their use in highway work with that understanding, and with the
further understanding that the county will maintain the equipment
in the best condition practicable, the cost of the repairs and main-
tenance to be paid by the county. The counties have no authority to
sell or otherwise dispose of this equipment. When any piece of such
equipment becomes unserviceable, the county shall notify the Com-
mission of that fact. It is expected that through the collection and
dismantling of unserviceable equipment by the state, serviceable
parts will be reclaimed for use in repairing similar equipment and
placing it in serviceable condition. Schedule Eighteen shows the
assignment of equipment as made up to December lst, and Schedule
Nineteen shows the details of such assignments.

Storage for Government Equipment.

The receipt, inspection, distribution, and storage of government
equipment necessitated the securing of yards and storage space. A
convenient yard was secured by leasing a piece of ground located
on the south side of Lincoln Way and just west of the Des Moines
Branch of the Chicago & Northwestern Railway in the City of Ames.
This yard is located very conveniently with respect to the switch
tracks of both the Chicago & Northwestern Railway and the Fort
Dodge, Des Moines & Southern Railway. There were no build-
ings or sheds on this ground, neither was it possible to secure build-
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ings or sheds in Ames of sufficient size to shelter this equipmeny
Accordingly, four buildings or sheds, each 526" by 1426" in size,
were constructed. These will provide about half of the space w'_‘:
quired. The buildings have hollow tile walls, rubberoid roofs and
cinder floors. They are one story in height. One end of one build.
ing is equipped as a repair shop. The cost of these buildings was
about $43,000.00, or ten per cent of the value of the equipment thay

can be stored therein,
SCHEDULE SEVENTEEN.

GOVERNMENT EQUIPMENT RECEIVED TO DECEMBER 1ST, 1819,
. *J

SCHEDULE EIGHTEEN,
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GENERAL ASSIGNMENT OF GOVERNMENT EQUIPMENT.

Deseription Motor Vehicles

Number

BT T e 8 s P e R e o S L e
Used International Two-Ton Trueks.. ... ..ocooooo o eciaeas
New Federal 3%-Ton Truck$....eeeeeeeeeaen.
New Heavy Aviation Three-Ton Trueks. . oeoecccceeecniocmmnacan-
New Nask Quad Two-Ton Trucks___ 2
Used Denby One-Ton Trueks.
Used Denby Two-Ton Trucks.
Used Nash Quad Two-Ton Truoel .
New Light Aviation One-Ton Trucks___
Used Kelly-Springfleld 8%-TOn Trueks. oo oeooceeecccmeccmecaameean
HOW TILAT TTRECOTE 0000 o un raim e e s i e s s s e S
New Gray Tractors 1880 ....._...
New Cleveland Tractor Five-Ton
NiT Rk e e
ew Cen » 4
Road-Graders, I8 fook o e T
i D T e S TR D
Used Conerete
Used "T'wo-Way
New Lanterns A
Used 18 cu. ft. Concrete Mixe
New Angle Iron Fence Posts.
New Portable Forges s
Used Sprinkling Wagons =
New 480-Gallon Tanks, kn
New 165-gallon Tanks
NOW Plnger. POMD. .. crsnesmmanranses
New Orange Bucket
Used Dump Wagons
Tool Steel Pleces.
Used Field Desks

Dumpy Levels
] il N L L -

[

=

...
Bl ERp-aR88..18

"
=

QSnEsMuQQQQEH

Assigned to |
Resorved by
State Highway
. Description Counties Institutional Commission
Roads
No.| Value |No.| Value |No.| Value
| |
1 Used Ford Tourlng Oars. .. ..oceeeeee A R e e Ll
Used International Two-Ton Trueks . ? B 8.200 - J i Pl et
New Federal 3%-Ton Trucks.....cce--ou 56,000
New Heavy Avlation 3-Ton Trucks.. 500 06,
New Nash Quad 2-Ton Trueks........ 153,000
— Used Denby 1-Ton Trueks. - ——--oe.-
- Usod Denby TWO-TOD TrOeKhcoceeamce| B | 90000 || e el e reees
Value Used Nash 2-Ton Trucks. .. —--------
ik New Light Aviation 1-Ton Trueks._.. | 14,000
— Used Kelly-Springfield 3%-Ton Trucks
| New Titan Tractors 1680 - ooeeeeeene 2| 8,80
$ 870 New Gray Tractors 1836 ___. - | 8 16,000
8,200 New Cleveland Tractor Five-Ton..... = =y 2000
0,000 ,l' Miscellaneous
08,000 Nash Quad Spare Parts 130T 05,000
318,000 New Centrifugal Pumps, 4 ineh...... 2 ] 500
00 Road Graders, 12 foot - 3 1,500
9,000 Used Conerete Buggles, 6 foot....._._ | 2 | 20
37,500 New Hatchets. . 150 | 112.50
52,000 Used Two-Way HOPDel- - oeomeeeae 1] 25
18,000 Mew. LBDUOTIR . e asal by i harganis 102 102
4,800 Used 18-foot Conerete Mixers . ... < 2 | 5,000
20,000 New Angle Iron Fence Posts _________ : 200 | 1,250
ki T L e ———— %] R
T, n 1 L
[‘ ’3 " New 450-gallon !I‘unh. knocked down. ! B 100
1,500 New 165-gallon_Tanks ! - .| 500
% New Plunger o S T |- 1 600
118, New Orange Bucket. - i T 1,500
% Used Dump Wagon | | | 4 200
w02 Tool Steel Pieces. el L 80 | 1,000
5,000 Used Fleld Desks. ! ! | 3 20
1,250 New Shovels 1 8 | 60
:g Dumpy Levels. d 55 - & 400
lm . Totsl eeeeeel$ 304,800 § 16,000 ...--...i" 400,709,650
ﬁ : Grand Total o 2 I: 721,700.50
1,500
200
1,000

=
8
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NETEEN DEPARTMENT OF ROAD CONSTRUCTION 83
SCHEDULE NI :

d.
DETAIL OF ASSIGNMENT OF GOVERNMENT EQUIPMENT TO SCHEDULE NINETEEN—Continue

COUNTIES, DECEMBER 1, 1919.

. Value
- Description
ginsion " Detall Total
Value
Description
igangis Detad 1 New Nash Quad Two-Ton Truck.. L ol I=E SR
m— .| 1 Kelly-Springfield 3%-Ton Used Truck_. 1,500 4.50¢
1 New Nash Ouad Two-Ton Truck..._.. 1,000 3,000
1 New Light Aviation O'I!:-T('Ij'n 'Iker-- $ g.% 1 Usmll:\in;h Qqﬂnd“Tw%.gong“;k__i__ :'{5‘(:% }_g:}.
0 1TUCE...-—m- ' New t Aviation One-Ton Trucks._ 2 :
} Eﬁ ;l‘::tl; %:g “gTﬂn Truck...... 1.500 E !\'eew N:uh Quad Two-Ton Truek...... 8,000 3,000
1 New Nash Quad Two-Ton Truck...... 3.000 1 New Nash Quad Two-Ton Truck ... . 4,000 3,000
1 Used Nash Quad Two-Ton Truck...... 1,500 1 New Nash Quad T'wo-Ton Truck 5.000 3,000
1 Used Nash Quad Two-Ton Truck...... 1.600 1 New Nash Quad Pwol'on Truck. 3,000 3,000
lation Ome-Ton Truek.. 2,000 1 New Nash Quad Two-Ton Truck. 3,000 2,000
% g:: Ilids'l]llltd{l:g ';‘an-'l'on Trock.--ca- 3,000 1 Used Nash Quad Two-Ton Truck. 1,600 1,500
1 New Nash Quad Two-Ton Truck...... 3,000 1 Used Nash Quad Two-Ton Truck. 1,500 1,600
1 New Federal 8%-Ton Truck.......... 3.500 1 New Nash Quad Two-Ton Truck. 8,000 3,440
Iy-8 fleld Troek......... 1,500 1 New Heavy Aﬂstlon Three-'l‘nu Truck HEW - bt
: UENNHGIIIYQI?;d o-Ton Truck ... 8,000 1 Kelly-Springfield 8% Ton Used Truck.. 1,500 5,000
e e 11 §°§: Nash Quad Two.Ton Trick..-... 8,000 1 New Nash Quad Two-"l‘on Truek...... 2,000 3,000
BUChAnAD. - 11 Kelly-Springfield 8% Ton Used Truck.. 1,500 1 New Nash Quad Two-Ton Truck. ... ) N i e
g o |1 New Nosh Quad Two.Ton Truck... 8,000 1 Used Kelly-Springflold 8%-Ton Truck.. [  1.500 | 4,500
ase VWb |1 Dsed Nash Quad Two-Ton Truck-- 1.500 L New Nash Quad Two-Ton Truck..... 3,000 3000
R e x X L uad Two-Ton Truck...... g &
cnlhnﬁn (Eidiesngyira e oo dha 11 E:?l? H:ltr Avintion 'I‘hme-a'un Emcll: S.H:} 5.500
""""""""""""" pkirii- ruc 3,500 S
i’ 13 o, Lkt Aviaion Onemom Broek | =IR[P } B S e o | 0 g
------ » . e '
AN 1 Honvy Aviation, New Three-Ton Truck| 8500 |oo . iveres I Used Denby Two.Ton, Tr L L
11 Used International Two-Ton Truck.. 1,600 5,100 g - o d s 5 o S o i
1 New Nash Quad Two-Ton Truek...... 8,000 ' 1 New Nash Quad Two-Ton 8.009 3,000
b e B e Tme‘l‘ruck-"i" e T 00 1 New Nash Quad Two-Ton 3,000 3,000
i EI”\S m'%%ﬂnﬁi g"’gn“'l‘?uck =) ;g x 1 New Nash Quad Two-Ton 2.000 5,900
e “Ton Truck..-_.. 000 Leen SRS N
1 Used Kelly-Springfield 3%-Ton Truck.. 1.0 |aones poLc, : New Nash Quad Two-Ton Trucks. .. .. 1%% _“E:I:TM
1 New Gray Traetor, 1886 . . ___ 2,400 6,500 5 o e
1 Heavy Aviation New Three.Ton Truck .00 8,600 1 L 1500
1 New Nash Quad Two-Ton Truock.. 3.600 8,000 3 2.6 10500
1 New Nash Quad Two-Ton Truck 3,000 3,060 3 e AR gl
CHN : - e
: i 1 - J M
T Lo 1 New Light Aviation OneTon Trick. [ 2600 ...
e TR 1 Used Nash Quad Two-Ton Truck...... Lo | 8560
"% 1 New Nash Quad TwoTon Troek .- 8.000 3,000
e 1o 1 Used Nosh Quad Two-Ton Truek.....|  1.5(0 1500
1090 | 3.0 1 Used Nash Quad Two-Ton Truck...... 1.509 1,500
2,000 * 1 Used Nash Quad Two-Ton Truck...... 1.500 1,56
.00 Lo 1 Used Nash Quad Two-Ton Truck...... 1.500 1,500
1M ;m 1 New Heavy Aviation Three-Ton Truck 3.500 2.500
N o — | R R e R | dhe | d
- » A New Nas o . 4 00
1 Used Kelly-Springfleld 8%-Ton Truck.. 1.500 4.500 } New Nash Quad Two-Ton Truck...... 8.000 3,000
1 New Nash Quad Two-Ton Truck...... 3,000 8,000 Wayne
| New Heavy Aviation Three-Ton Truck| 3,500 | 5,500 Webster___._.______________|1 New Nash Quad Two-Ton Truck...... 2000 | 800
1 New xﬁl" Aviatlon Three-Ton Truek B0 |eooacicchn Winnebago. ... . .. ... 1 New Pederal Ton Truek........... 550 3,500
1 Used !'B’Nﬂg’;‘d 3%-Ton Truck 1,500 5.000 Winneshiek___._____________ 1 New Nash Quad Two-Ton Truck.. ... 3,600 | 000
1 Used Nash Quad Two-Ton T 1.800 1500 Woodbury.__________ """ |1 New Nash Quad Two-Ton Truck...... 51000 | |0 Waely
1 New Nash Quad Two-Ton Truck......|  3.000 #,006 Woodbury_ - _________ 1 Used Denby Two.Ton Truck.......... 1.200 300
1 New Light Aviation One-Ton Truck..| — 2,000 |..oeoco - Worth__..__ """ """ |1 New Nash Quad Two-Ton Truck...... 3,000 | 3,000
1 Used Nash Quad Two-Ton Truck...... 1.500 8,600 Wright 5 1 New Federal 8%-Ton Troek......... .. 3,600 £.500
|1 Used Nash Quad Two-Ton Truck...... 1,500 1,600
7| i New Nash Guad Ty Ton ek - st | 500
W Na ua 1) -1ruek ceeea o 3, ¥ Y
1 Used Nash Quad Two-Ton Truck...... 1.500 1,600 Total equipment nssigned to counties to I);eem::r 1, 101 2
1 New N Quad Two Ton-1ruck ... 3,000 8,000 Trruc: s 13
1 New Nuh Quad Two Ton-Trueck —..... BD00 |eemicasmmens ¥ ?I.ll! R ores o
1 Used N 1,500 4,500 V:lu: ............................. m‘.m_w
1 Ne 8,000 8,000 A
1 Ne 8000 |icecces cone
1 New Gray Tractor, 1536. 2,000 5,000
} Iqu“ :.% 8,000
L . ———
1 Used 1,600 8,500
1 New Nash Quad Two-Ton Truek ... 8.000 8,000
wmnsemmmmmseaeaneasf 1 New Nash Quad Two-Ton Truek...... 2.000 3,000
Ja eessmnmsesnansemsneed 1 Used Nash Tw 1,500 1,65
Jef | SRPE A e=e=—-t 1 New Nash Quad Two-Ton Trock...... 3.000 8,000
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SCHEDULE NINETEEN,

DETAIL OF ASSIGNMENT OF GOVERNMENT EQUIPMENT T0

STATE INSTITUTIONAL ROADS.

Loestion Description

Oherokes. .. ccevsranccanaas

[ -
7
o
£
E
(2]
=
Lo

Total. —ooeoooeeeueeee—. | 8 New Light Aviation One-Ton Truecks..

New Light Aviation
New Llght Aviation
New Light Aviation
Aviation
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Chapter IX. Department of Road Maintenance

Organization.

The maintenance work of the Commission was, until June, 1919,
handled directly by the Road Engineer. The road law, enacted by
the 38th General Assembly, placed upon the Commission after July
1, 1920, the responsibility for the maintenance of the Primary Road
System. In anticipation of this increased responsibility and believ-
ing that our first care should be to provide the public with usable
roads, it was deemed necessary to remove the maintenance activities
of the Commission from the other branches of road work and place
them under a separate department. When the road department was
reorganized in June, a department of Road Maintenance was formed.
While the maintenance department was created June 1st and a main-
tenance engineer was appointed at that time, the actual work of the
department was not undertaken until September 1st.

Summary.

The principal road maintenance activities of the Commission dur-
ing the past year consisted of the investigation and adjustment of
ninety-four road complaints; the collection of data for and the
preparation of a map showing the condition of the Primary Road
System ; the preparation of a manual outlining the plans for main-
taining the Primary Road System in 1920; the numbering of the
primary roads and the preparation of a map showing such number-
ing system ; the issuance of instructions to county and township road
officers warning against the practice of dragging material into the
flangeways of railroad crossings; and the investigation of the main-
tenance work and organizations of Minnesota and Wisconsin.

Complaints.

During 1919, one hundred and fourteen road complaints were
filled with the Commission. Eighty-four of these complaints were
in regard to township roads and thirty concerned county roads. Of
these eighty-four township road complaints received, sixty-six were
investigated and adjusted. Of the thirty county road complaints re-
ceived, twenty-nine were investigated and adjusted. This makes a
total of ninety-five complaints investigated and adjusted. Nineteen
complaints remain unadjusted. Some of these nineteen were found
to have been made without proper justification and others were
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filed late in the year and are now pending investigation. Schedule

XX shows the number of complaints filed and adjusted in the dif-
ferent counties. Since April, 1913, there have been filed with the
Commission 818 road complaints as follows:

R L e e i e S T R a2 28 complaints
o R e M e 83 (s
£ 7 1 e AL et MR T T 254 s
LT T LR IS SR R A H R e 151 It
37y PSP S o e M e P T et e 126 &
TOIR il i sy e e s e 62 “
R e i R A 114 i
4Tt G I gk R . 818 complaints

Primary Road Condition Map.

A map of the Primary Road System has been prepared and is
appended to this report. This map shows the condition of the Pri-
mary Road System December 1, 1919. The classifications shown
are—I1st, paving; 2nd, gravel; 3rd, built to permanent grade; and
4th, not built. No attempt is made to differentiate between dif-
ferent types of paving. All types are included under the one head-
ing, “paving.” There is a small mileage of limestone macadam con-
struction on the Primary System. These roads are shown under the
“gravel” class. “Roads to permanent grade” includes all roads built

to an established and approved grade line. The classification, “not

built” shows roads upon which maintenance work only has been
done. The mileage of the Primary Road System in each of the
above classes is approximately as follows: “Paving,” 25.1 miles;
“gravel,”” 624.0 miles; “built to permanent grade,” 835 8 miles, and
“not built,” 4947.2 miles.

Maintenance Manual.

A maintenance manual has been published and will soon be sent

to all County Supervisors, Engineers and Auditors. This manual
explains in detail the plan for 1920 primary road maintenance and
accounting. Standard forms for reporting and accounting have

been included in the manual. While the actual program of main-

tenance on the Primary Road System will not be assumed by the

state till July 1, 1920, this manual will be issued early so that the

counties can outline their maintenance work in accordance therewith
at the beginning of the season.

Primary Road Numbering Plan.

The roads comprising the Primary Road System have been as-
signed numbers. Each cross-state highway has been given a dis-
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tinctive number. Highways that do not run clear across the state
have been given a continuous number for as great a distance as
possible. Wherever possible, the numbers of the highways have
been made to correspond to the numbered highways in adjoining
states. A map showing the Primary Roads and their numbers will
be published soon. Each highway will be properly marked with its
number on a standard design. These markers will be placed con-
spicuously on telephone and telegraph poles, culvert headwalls and
marker posts so that they will be visible and distinctive at all inter-
sections and turns. It is hoped thus to enable one to travel without
confusion from any part of the state to any other part of the state
by the shortest and best Primary Road.

Inspection of Maintenance in Other States.

During the year, two inspection trips were made in adjoining
states for the purpose of maintenance study, The first inspection
was made in Minnesota. Here a special study was made of gravel
maintenance by the patrol system. The methods of reporting and
accounting were noted and about three hundred miles of road were
examined. Patrolmen and local officials were consulted and methods
of maintenance investigated.

A later trip was made through Wisconsin where much the same
study was made. About four hundred miles of road were examined
and maintenance methods studied. A special study was made of the
maintenance of the concrete roads in Milwaukee County. The mark-
ing of the State Truck Highway System in Wisconsin is very com-
plete. This phase of the maintenance work was given special con-
sideration and cost data was secured.

Many valuable suggestions and experiences were obtained from
the maintenance engineers and organizations in both states. Iowa
can, without question, adopt many of the systems and methods used
in Minnesota and Wisconsin and thus save the expense and delay
of experiment and trial.

Dragging at Rallroad Crossings.

Neglect of dragmen to clear their drags before crossing railroad
tracks has caused the flangeways to become packed full of clay and
loose stones, thus making the probability of derailment very serious.
Early in the year the attention of all county and township road offi-
cers was called to this matter with a request that they insist that all
dragmen use care in keeping the dragged material out of the flange-
ways at railroad crossings.
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Summary.

The district engineering work was reorganized June 1Ist. There
are now nine districts, each in the charge of a district engineer. One
of the district offices is located at Ames, the others are located a
Mason City, Sioux City, Atlantic, Ottumwa, Cedar Rapids, Water
loo, Storm Lake and Chariton.

During the year the district engineers spent 1510 days in the
various counties assisting in highway work. They spent 128 days
attending bridge lettings for the construction of 2234 bridges costing
$3,216,130. Forty-three days were spent attending road lettings for
257 mies of road work (other than Federal Aid) costing $699,754,
Profiles for 240 miles of road were examined and approved. At
least one project has been definitely outlined on the Primary Road
System of every county in the state. Under the direction of the dis-
trict engineers, reconnaissance estimates have been prepared and
surveys made on most of these projects. The district engineers
have attended twenty-one lettings on Federal Aid Projects for 207
miles amounting to $1,315,000 and have had general supervision of
the construction work on the 265 miles of Federal Aid roads under
construction. Six hundred and five days were spent on Federal Aid
and Primary road work. It is of interest to note that forty per cent
of the district engineers’ time was spent on Federal Aid work in
1919, while only twenty per cent was required for this work in 1918,
The number of days spent in the field are-classified as follows:

107 1ms

Examination of hridge htes. o
Astsoding bridge Btbmge. . . o et
Attending material lettings
Inspection and supervision bridge work
Examination of emergency work.
Approval of profiles________.__
Abteniding - ToRG MEEHER. oo e e T
Inspection and supervision road work_______________ .~
Inspection of proposed changes in county road system. ..
Inspection of proposed changes in primary road system.._.
Investigation of complaints e i 63
Explanstion of report blanks.__._____ T TTTTTTTTTTTTTRS 56
n:ﬁrold LR S e N R B 5
wn administrative asslgnments. .. ; s

eral Ald road work, preliminary engineering.___ .. ".___ | ~iz@
11
169

2apRedasy
2383.585%

Foderal Ald road work, construetion ki
Unclassified . b i

Total

—

BB B eas

-
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Reorganization of Districts.

The Primary Road Law, enacted by the 38th General Assembly,
so increased the administrative and engineering work of the Commis-
sion that it was found necessary June 1, 1919, to increase the num-
ber of district engineers from six to nine. The state was, therefore,
redivided into nine districts. In 1916, none of the time of district
engineers was spent on Federal Aid and Primary road work, while
in 1919, forty per cent of the district engineers’ time was spent on
such work. During the same period (1916 to 1919) the total amount
of time spent on district work increased just fifty per cent. In other
words, the total increase in the time spent in the field by the district
engineers is practically the same as the increase in the time spent by
these men on Federal Aid work. The Federal Aid and Primary road
work was only just started in 1919. As this work gets under way,
it will require more and more of the district engineers’ time. At
the same time, the general supervisory work of the Commission over
the county and township road work will require at least as much
time as in 1916.

The counties in each district, the district engineer and the head-
quarters address for each district follows:

FIRST DISTRICT

Engineer, W, F. Beard, Headquarters, Ames.

Boone Greene Marshall Poweshiek
Carroll Hamilton Polk Story
Dallas Jasper

; SECOND DISTRICT

Engineer, R. R. Zack, Headquarters, Mason City.

Butler Floyd Hardin Winnebago
Cerro Gordo Franklin Howard Worth
Chickasaw Hancock Mitchell Wright

THIRD DISTRICT

Engineer, E. W. Dunn, Headquarters, Sioux City.

Cherokee Lyon Osceola Sioux
Crawford Monona Plymouth Woodbury
Tda O'Brien
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FOURTH DISTRICT

Engineer, L. M. Martin, Headquarters, Atlantic,

Adams Fremont Mills Pottawattamle
Audubon Guthrie Montgomery Shelby
Cass Harrison Page Taylor

FIFTH DISTRICT

Engineer, J. 8. Morrison, Headquarters, Ottumwa.,

Davis Jefferson Louisa Van Buren
Des Moines Keokuk Mahaska Wapello
Henry Lee Muscatine Washington

SIXTH DISTRICT
Engineer, W.11 M. Lee, Headquarters, Cedar Rapids.

Benton Towa Jones Scott
Cedar Jackson Linn Tama
Clinton Johnson

SEVENTH DISTRICT

Engineer, J. W. Mercer, Headquarters, Waterloo.

Allamakee Buchanan Dubuque Grundy
Blackhawk Clayton Fayette Winneshiek
Bremer Delaware

EIGHTH DISTRICT
Engineer, J. F. Reynolds, Headquarters, Storm Lake.

Buena Vista Dickinson Kossuth Sac
Calhoun Emmet Palo Alto * ' Webster
Clay Humboldt Pocahontas

NINTH DISTRICT

Engineer, W. 0. Price, Headquarters, Chariton,

Adair Decatur Marion Union
Appanoose Lucas Monroe Warren
Clarke Madison Ringgold Wayne
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Changes in Personnel.

W. O. Price, county engineer, Marion County, was appointed dis-
trict engineer for district No. 9, June 1, 1919." Ma{or Geo. K Me
Cullough, former county engineer of Buena Vista County, was ap-
pointed district engineer for District -No. 8, jfﬂy 1, 1919. }{e re-
signed September 20th to take up private business and J. F. Rey-
nolds was appointed to fill the vacancy. On _I_uly lst,- i 'W. Me.rcer,
county engineer of Tama County, was appc.:mted dlStE’ICt- engineer
for District No. 7. W. H. Root, district engineer of District No. 2,
was transferred to the Maintenance Department. September 1st and
R. R. Zack, chief of field party on Federal Aid surveys, was ap-
pointed to this district.
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Chapter XI. Roads at State Institutions

Organization.

The responsibility for construction and maintaining public high-
ways upon and adjacent to lands owned by the state at state instity.
tions, rests with the Board of Control of State Institutions, About
fifty miles of roads are located at the various institutions. The Chief
Engineer of the Commission acts as Supervisor of these state roads
under the Board of Control. He receives no additional compensa-
tion for this work.

Summary of Work During 1919. i

During 1919 the work on institutional roads consisted largely of
tractor grading and patrol maintenance. A small amount of per-

manent grading and of graveling was done. The following is a
summary of the work done: '

DTBCIOL 'RYAGON . .ol oisios siae & vresos s e e 20 miles
Maintained under patrolmen. .............00..o... 21 .
Built to permanent grade........................ 848 P
GIRYRINA £ o e s B i 1  mile

The total expenditure for work at all institutions was $28,680.03.
Patrol Maintenance.

Four patromen are employed on institutional road work. One ﬂ’;‘l
employed at each of the following institutions : i

State Hospital at Cherokee........................ 3% miles
State Hospital at Independence.................._. 6% *
State College at Ames............................ Bl o=
State Colony for Epileptics at Woodward.......... g “

These men put in their entire time on the state road work.
were paid during the past year seventy cents per hour for man
team.

: While maintenance of roads by the patrol system is more expen-
sive than by other methods, and especially so where the mileage
very small as at state institutions, yet the important point is
the roads are malntained in much better shape and thus a g
semce.is rendered. It is contemplated that patrol maintenance
be continued at the above institutions and that patrolmen will be

poyed at other institutions where the mileage of roads is sufficien
lo keep a patrolman busy.
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Tractor Grading.

Early in the season a 15-30 tractor and a ten-foot blade grader
were purchased at the following prices:

e g T e T T ST, DU R Bt G T $ 850.00
1580 Lawnon TERCLOT i sloes s v e 3 b e 5h oo it 5 1600.00
PDERL - 5 s s i A Ve A R M 13 A e R coe. . $2450.00

An experienced grader operator was secured and the outfit was
sent to grade the roads at eight of the institutions. Very creditable
work was done at a reasonable cost. The outfit operated almost
continuously from July Ist to November 1st, with but little cost for
repairs. Twenty miles of road were graded at an average cost of
$145.00 per mile. This cost includes an allowance for depreciation
on the equipment based on wearing said equipment out in four years.

Additional Roads.

During the past season additional land has been bought at Ana-
mosa and Fort Madison, thereby adding several miles of road to the
state institutional road sytem. Survey of this additional mileage
will be made on request of the Board of Control.

Work Proposed at Clarinda and Glenwood.

Plans have been prepared for the improvement of approximately
cne and one-quarter miles of road at Clarinda State Hospital and a
survey for 114 miles was made at the Glenwood School for Feeble
Minded. It is contemplated that improvements consisting of pér-
manent grading will be made at both these places during the coming
season.

lowa State College—Ames.

The roads at this institution have all been permanently graded and
surfaced with gravel or cinders and with the exception of Lincoln
Way between the College and the City of Ames are kept in excellent
condition by a patrolman who is hired by the month and spends his
entire time on the state roads.

The improvement of the Ontario Hill on Lincoln Way was com-
pleted by the city of Ames, the state contributing funds for the im-
provement of that portion bordering state lands.
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Expenditures:
Grading and cindering North Lincoln Way.......... $1610.80
157l bei] ) o B e G D Pl 1815.52
Permanent grading and eindering................... 570.37
Equipment and repairs.........coceieeriiiiiaiiiaa, 84.23
PASCBIIRTBORE = 220« vv s 45 5 a oo Rt 2031 T b % 5 AL 3 68.17
RNZIDBBTINE - ¢« o xov oo i« mismiriw sim st oowi0:0 000 91800 a0mcmmi 70.00
s A LSO SR B e N s T $4219.09

State Hospital—Cherokee,

The Thirty-eighth General Assembly appropriated $37,000.00 to
be used in paving the south boundary road from the end of the pres-
ent city paving to the west boundary of the State Farm. '

Plans and specifications were prepared and two different attempts
were made to let this contract, but in each case the price bid ex-
ceeded the appropriation and the work was put off until 1920, at
which time it is contemplated the work will be done.

During this season the graveling which was started in 1918 has

been completed, except for one quarter of a mile on north road. The

entire system of 314 miles was tractor bladed.

Expenditures:

CHAVEHNE TORAB - i vvc vy i s nk i daie ey braiar s .. $2332.67
PRAPOIM AL B BRIBEY: o i's s vt e v s S e s 50 e hoa (a1 717.81
MIROEIIANBONE . o i b e e e e e e v 12.40
rRotOr ETRAINE - oo L 2 A, e To et - 300.00
LR TS T e et e i T O B e o 217.14
1 G T e s e s s s e P N e R g $3579.92

College of Epileptics—Woodward.

At this institution there are five and three-quarters miles of per-
manenfly graded roads, all of which have been graveled with the
exception of 1,000 feet. About half of this gravel is two course

construction, the balance is one course.

During the season the patrolman has graveled about one-half mile
of road at add times in addition to hauling a considerable amount of
gravel for maintenance of roads previously surfaced. These roads

have been kept in excellent condition during the entire season.
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Expenditures:
PAIIOIDAN 11 o s ap vy o s e ek RS e $1402.47
GravelllZ ... cieashseissmiaismssrsesssassasssoiivs 704.59
BEquipment .........cascensncsanartatnaroaneassanas 37.40
EngIneering . ...voeescsnssnmosesasinaesssonesaronains 45.68
e et A e | e e g e Oy e B RN e $2190.14

school for Deaf—Council Bluffs.

The Thirty-seventh General Assembly appropriated $6,000.00 to
be used in paving the road from the city limits to the institution
gateway, but owing to war-time prices the work was not done. The
Thirty-eighth General Assembly increased this appropriation to $22.-
000.00, enough to carry the work past the gateway to the east
boundary of the state land, a total distance of 4,000 feet.

In July a contrart for paving this road was awarded to the Wick-
ham Construction Company, of Council Bluffs, but owing to the
difficult material situation the work has been put off until the spring
of 1920,

Expenditures:

Advertising for bids forpaving. .. ... ...c..coimmniinn $23.12
U T A R N e e A RO T 10.00
Lbet7 i1 RN el e S e S e e K 7.00
] £ e T B T et st kg $40.12

lowa Soldier’s Orphans Home—Davenport.

In 1918 the Board of Control appropriated $6,798.00 to be used
in grading one and one-half miles of road through the State Farm.
The contractor to whom the work was awarded failed to execute a
contract and the work was postponed until 1919, when a contract
was entered into with E. S. Gay. The contract in 1918 was let on a
basis of sixty-three cents a cubic yard and the new contract entered
into in 1919 was let at fifty-five cents per cubic yard, thereby effect-
ing a considerable saving to the state. This grading work has been
completed and the road will be surfaced with cinders during the
winter,

Expenditures:
Pormanent grading . .. .cc-cniinsveesnnssemacasaeis $4227.80
Culverts (MOtAY) ... vizienssimnniene v o e s 56.10
Engineering and superintendence............... ... 587.30
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State Hospital—Mount Pleasant.

Under the direction of Ralph Huelings, steward of the institution,
the east boundary road was graded on a day labor basis using insti-
tutional men and teams. This completes the grading of all the roads
at this institution, all of which have been done on the day labor basis
with satisfactory results. The entire system of 24 miles was tractor

bladed.

Permanent grading ....:...ocoiveiiaviiiianiinsanas $567.98
DTRBBIDE i 5 oniwainiansisin o8 a4 0a st v s worie s e wor s mye gy 22.68
PEROLOD BIARIE v o vioivvir o6 0 v ot mnonis o8 e a1 0 sa s ad e waetnin 140.87
g1 o1 R DR ey S S G G S A S $731.53

Custodial Farm—Clive.

At Clive an appropriation for $6,431.00 was made for grading and
building culverts on one and one-quarter miles of road from the east
boundary of the farm west to the farm buildings.

A contract for the grading was awarded to Temple & Keats. The
work was finished early in the season. Four culverts were con-
structed on the basis of the state furnishing the material and paying
cost plus ten per cent for the labor.

Expenditures:

Bridges and culverts—(day labor).................. $1976.83
GERINE CoanbrBal) (s s Dty moe s s e L. 3209.42
Ropairs; and bridge BN ;. . (i dovo s paasrodas s o 218.57
BOERGOFIRE .. i 2 el B S et s ... 67496
MIRORIRHBORE 5y s v vz s wien s SR R T e R RS AT 30.58
otk iah n. ol S R o M It e | e $6110.36

o
Industrial School—Eldora.
During the past year the roads at this institution have received the

same careful attention as in past years, all the work being done by
the boys of the school under the supervision of Mr. Illiff, the local

Supervisor.
A survey of the roads was made in anticipation of the county

adopting a paving program, but plans were not prepared.
Expenditures:

Surfacing (cinders and gravel)............... ceees . $443.50
Engineering (survey) ........... AR S S S T P P 92.50

RIS o5 o0 s o iy s e e N .. $536.01
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State Penitentiary—Fort Madison.

In 1917 a small grading project was started, the work being done
by prisoners from the institution.

A contract was entered into with the Warden whereby the work
was let to them at the engineer’s estimate. This work was com-
pleted in 1919.

One and one-half miles of road were tractor graded.

Expenditures:

Labor on bridges and culverts. ..........c.cievvuven. $ 529.12
POrmanent ETRAIBE i d Ve ns vaila/al e s watse sl G a s e iere 700.67
ETROLOr ETRAIME o iiviecvsisinin's s e v ae uoks ais e 4o 5 s e 232.45
TR ae it ca s S SN Resl o [ W T $1471.24

School for Feeble Minded—Glenwood.

A survey of one and one-quarter miles of road was made from
which plans are to be made for next year’s construction.

Three miles of road were tractor graded, but the total cost is not
shown on account of the bills not being paid until after December 1st.

Expenditures:

Tractor gxadiBg :viivs dPediiis st Vimiis s aturfan s $145.00
B Iiv T bt A e A I R o e NS A 32.26
TOtAl covsevsiaied i R o PP wains vip i e e S LUl

State Hospital—Clarinda.

Surveys and plans have been prepared for the improvement of one
and one-quarter miles of road. Three miles were tractor graded,
but the cost is not shown here on account of the bills not being paid
until after December 1st.

Expenditures:
TREINOBTINE L o5 i dasa e s B ERe ve's e e Py o1 b

Women's Reformatory—Rockwell City.

At this institution no work was done except by the tractor blader.
One mile of road was tractor graded.

Expenditures:
TOROLOr ' EralIng - . V0. 5 s vt ke e S L e $87.156
Girl's Reformatory—Mitchelville, ‘
A new crossing was built near the main entrance and a short
stretch of road surfaced with cinders.

EXDenAMUTrS. oo oiinaioin ealie s aalisnssioesls dobn sibn s sina $140.25
7
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State Sanatorlum—OQakdale.

One and one-half miles of road were graded by tractor grader.

Expenditures:
e L e O b S e $ 23.00
...... T
Tractor ErRdINE . ......cosesrozroanesazmmroes
$162.14

State Hospital—Independence.

There are 6% miles of road at this i:lsti}uti?n ?f which five miles
were tractor graded. The roads at this institution are now cared
for by a patrolman whose full time is devoted to this work.

Expenditures:
DIREEING « oo bisniarasssnssansersninsasssoonsses $ 722‘3
Tractor GradIng .....oerenerssmrosnrassiasssiieiais A
PAbrOMOAT . 1evosiaraversnpsasrararsrassrasaz-sosas 394.50
e L e e e R R S R R $1123.23

State Hospital—Knoxville.

About 1500 feet of concrete pavement was built in 1918 under _thc
plans and specifications prepared by the City Engineer of Knoxuville.
The appropriation made for this work was not quite large enough
to pay the entire cost and additional funds were required to meet the
engineering cost.

Expenditure .......cccciiiiniiriiaiieiitiiiasansnes
Institutions General.
The following expenditures were made for institutions general :

Repairs ....... e T S e P S S A $ 57.04
BUDDIAR: . vissrsnrrsamsonns 72156
BOEINOOTINE . . covovisnrsssnnnsnansssssorsansnnpense 21041
15-30 Lawson TractOr.....vcevessorsesrassssnes ... 1600.00
10 ft. Adams Blade,Grader £50.00
e B e e s S A $2789.60

Chapter XII.

The work of this department consists principally of studying the
flow of Iowa’s streams to determine reasonable rates of flood run off

Drainage Department

to be used in the design of highway bridges and culverts. Other
lines of work have been undertaken at times, such as assisting the
Executive Council in the drainage of lake beds and in controlling the
elevation of the water in Spirit and Okoboji Lakes.

Stream Gauging Work.

Two main lines of investigation have been undertaken as follows:
First—A co-operative agreement has been reached by which the stream
gauging work formerly carried on by the State Geological Survey, the
State Highway Commission and the United States Geological Survey has
been consolidated under the direction of Mr. E. D. Burchard, Assistant
Engineer, U. S. Geological Survey, who devotes his entire time to this

work in lowa.

Twenty-five regular gauging stations, as shown by the following list,
are maintained on the most important streams, where water stages are
measured once or twice a day:

River
Upper Towa
Turkey River
Maquoketa
Shell Rock

lowa River
lowa River
lowa River
Squaw Creek

Skunk River
Raccoon

Des Moines
Des Moines
Des Molneg
Des Molnes
Des Moines

Mississippi Drainage.

Town
Decorah
Garber
Maquoketa
Clarksville
Janesvyille
Cedar Rapids
Marshalltown
lowa City
Wapello
Ames .
Coppock
Augusta
Van Meter
Kalo
Des Moines
Ottumwa
Keosanqua
Tracy

County
Winneshiek
Clayton
Jackson
Butler
Bremer
Linn
Marshall
Johnson
Louisa
Story
Henry
Lee
Dallas
Webster
Polk
Wapello
Van Buren
Marion
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Missouri Drainage.

River Town County
Little Sioux Correctionville Woodbury
Boyer Logan Harr?aon
West Br. Nishnabotna  White Cloud Hastings
East Br. Nishnabotna Red Oak Montgomery
West. Br. Nodaway Villisca Montgomery
Nodaway Clarinda Page
Grand Davis City Decatur

At these stations one hundred and sixty-four actual measurements d
the amount of water flowing have been made during the year. The dl.llx
flow at these stations has been computed and is now available to anyone
who is interested in these matters. Several large floods have been meas-
ured at or very near their crest, and the information so obtained is bemg_::\
used by the Commission in the design of new bridges.

Second—Severe local floods which do not reach the regular gauging sta-
tions are investigated and where natural conditions are favorable, m
mates of the size of the floods are prepared and filed for use of the hridn i
department.

Drainage and Sale of Lake Beds.

The drainage department has assisted the Executive Council in th
drainage and sale of lake beds as follows:

Keokuk Lake (Muscatine County).

A detailed survey of the lake bed was finished by the Central Sta
Engineering Company, the land was appraised, and property owners
ting on the lake bed were notified of their ninety-day option to fill
their forties all as required by law. Land not taken under the options
will be sold at.auction.

Odessa Lake (Louisa County).

A detailed survey of the lake bed was finished by the Central State
Engineering Company. This land was not drained by the pumping pl
at Port Louisa. The district’s plans for a second pumping plant near
mouth of the Iowa River have been checked by this department. It ll
pected that this plant will give adequate drainage to the state lands and
that they will promptly be sold as required by law.

Swan Lake (Emmet County).

A conflict as to the ownership of land bordering on East Swan
made necessary a re-survey of this property before it could be sold as
quired by law. This survey has been nearly completed by Mr. F. A.
Donald. Upon completion of this survey, the lake bed will be proi o
sold as required by law.
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Elbow Lake (Palo Alto County).

A representative of the department attended the auction at which state
lands in the bed of Elbow Lake were all disposed of to private landowners.

Goose Lake (Greene County).

The Thirty-eighth General Assembly ordered the drainage of Goose
Lake in Greene County. Two propositions relative to straightening the
boundaries between the state's land in the lake bed and the land of pri-
vate parties on the lake shore have been investigated. A fair basis for
straightening these lines was arrived at in each case, and suitable recom-
mendations were made to the Executive Council,

Fixing Elevation for Surface of Lakes.

Assistance has been given the Executive Council in reference to
fixing the elevation for the surface of certain lakes as follows :

Spirit Lake.

A report was prepared showing the changes in level of Spirit Lake
which have occurred in the past, and an estimate of floods which are to
be expected in the future. Recommendations were made for the estab-
lishment of a normal epillway level. Hstimates were prepared showing
the size and cost of controlling works which will never allow the lake
level to rise more than a foot and a half above such normal level, and
which will promptly discharge surplus water after a heavy storm,

East and West Okoboji Lakes.

A petition addressed to the Executive Council relative to levels of East
and West Okoboji was referred to this department with a request that
conditions be examined and recommendations made as to possible regula-

tion. The necessary field work has been completed and a report is being
prepared.
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Chapter XIII. Department of Materials
and Tests

—

Organlzation. -

Previous to November 15, 1919, all tests of !natenals were made
for the Commission by the Engineering Experm-mnt Station of the
Jowa State College. The Department of Matef-la_ls and Tests offi
cially assumed the testing work of the Commission on November
15, 1919. -

The functions of this department are: (a) to mspect., tes.t, and
approve the materials used in all work done under the direction of
the Highway Commission, (b) to make Surveys of th? n?tural de-
posits of construction materials in the state, (c) to a:ssm-t in the de-
velopment of such natural resources, (d) Fo acquire information
concerning available resources of raw material, and (e) to conduct
experimental work and technical investigations. Samples of ma-
terial sent to the Commission by the various counties are tested.

Tests of Materials. -

The resumption of construction work after the war-time restric-
tions of 1918, the construction of two Federal Aid paving projects,
and the realization on the part of road officials of the import.a.ncr'.' of
definite information as to the quality of the materials entering mﬂtr
the construction of roads and bridges, has resulted in a great in-
crease in the volume of the testing work done by the Highway ComéJ
mission. In 1918 a total of 67 samples of all the various kinds-ﬁli‘i.
road and bridge materials were tested. In 1919 the total was 34!. |

The following schedule shows the number of samples of various
kinds of materials tested by the Experiment Station of the lowa
State College and by the Highway Commission:

Tested by Mﬁfl

Iowa State | the High
Kind of Material College ormmis

Bituminous
Paving Brick

Bridge Paint
Buugl.h: Blocks
Cemen

L.

g
2
2| annprans.288
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Material Resource Survey.

During the year the Highway Commission began a survey of the
sources of material available in the state, suitable for the construc-
tion of the higher types of road surfaces. About one-half of all the
plants in the state which are producing such material on a commer-
cial basis were visited by an engineer from the Department of Ma-
terials and Tests. Samples were selected and sent to the laboratory
for testing. A number of undeveloped sources of material were also
visited and samples tested. Seven such trips were made. On these
seven trips deposits of material were investigated as follows:

Commercially operated gravel plants.............covuuvs.. 10
Undeveloped gravel pits and bars. .......c.cevvevneesrenns 16
Commercially operated stone quarries............evvuneues -+
Undeveloped stone deposits. ......coveriennernannnnensens 1

The survey, when completed, will furnish for the designing or con-
struction engineer, data as to the distribution, amount, and quality

of material’available for the construction of any project under con-
sideration.

Pipe Culvert Investigations.

During the past summer, an engineer especially employed for the
purpose, made a personal investigation of pipe culverts in Mont-
gomery, Pottawattamie, Woodbury, Guthrie, Adair, Adams, Taylor,
Page, Fremont, Mills, and Muscatine Counties. One hundred sixty-
seven culverts ranging in size from twenty-four to forty-eight inches
were examined in detail. Two and one-half months were spent in
this work. The information secured in this work is being arranged

and analyzed to assist the bridge department in preparing specifica-
tions.

At the request of the Commission, the Engineering Experiment
Station of the Iowa State College made strength tests upon culvert
pipe submitted by the counties manufacturing culvert pipe and by
most of the commercial plants operating in Iowa.

The Engineering Experiment Station is also carrying on a very
important investigation of the loads upon pipe culverts in service,
the results of which will be accessible to the Highway Commission.
Publications.

A “Manual for Concrete Inspectors” has been prepared and pub-
lished. This book contains chapters on “Current Practice in Con-
crete Operations,” “Tests and Inspection of Materials,” “Inspection
of Workmanship,” and “Special Conditions in Concreting.”
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Chapter XIV. Financial Report

Increases in Expenditures.

Legislation of the Thirty-seventh and Thirty-eighth General As-
semblies accepting the Federal Aid tendered by the government and
placing the construction and maintenance of the Primary Road Sys-
tem under the immediate supervision of the Commission, has very
materially increased the work of the Commission with a consequent
increase in expenditures.

The expenditures for the fiscal year ending June 30, 1919, in-
creased $58,409.03 over those of the previous year. The details of
this increase are as follows:

Surveys and plans for Federal Aid Work........... $24861.56
CloMMASBIONBLE chnisariins vuinddhies s s bie b Sio e s e 107.81
Administrative Department .............ccoocaaans 2013.42

Road Department (Including Testing and Experi-

mental Work) ...... e e ey e S s 8184.38
Bridge Department . .......ccosvssecnsascirinreisns 6311.94
Drainage Department ...........c.ccoevvvnieoanencen 2128.79

District BRgINOors «...cousvcssssssevannssaas boit e 3693.94
Equipment and Supplies ............ .. ccciinneans 9107.19
PPOERL IOOTORRE (s o i it dis 5 st o/ E e e s e o o W $56409.03

The increases in the cost of the Road Department, the Bridge De-
partment, Equipment and Supplies, and Surveys and plans for Fed-
eral Aid work constitute 86.1 per cent of the total increases in the
Commission’s expenditures. The increase in each of these items or
departments is largely due to Federal Aid work. The increased
equipment and supplies purchased were largely for use on surveys
and plans for Federal Aid Projects. The increase in the Bridge
Department was largely because of the preparation of plans and the
making of surveys for bridges and culverts on Federal Aid Projects.
The increase in the Road Department was partly due to assistance
rendered certain counties in supervising construction work on county
road projects of special importance, and partly due to supervising
construction work on Federal Aid Projects. These items of expensé
should properly be chargable to the Federal Aid Engineering Fund,
but apparently the law creating such fund is not comprehensivé
enough to cover such items.

The other items of increased expense (13.9 per cent of the totﬂ)"
are due to the general advance in prices, which everyone has hlg
]
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called forcibly to his attention when purchasing shoes, clothing, corn,
produce, or almost any other article or commodity.

If is of interest to note in passing that the total salaries and ex-
pense of the commissioners was $2992.63 and that these items ex-
clusive of Federal Aid work advanced $107.81 during the year. The
cost of the administrative department, which includes the chief engi-
neer, the auditor, and the general office force, advanced ionly
$2,013.42. On June 30, 1919 (the date when this financial report
closes), work under the new Primary Road Law (passed by the
38th G. A.) was just beginning to get under way. This law vastly
increased the work of the Commission and a corresponding increase
in expenditures is to be expected.

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 approved
by the Commission and then forwarded to the State Board of Audit
at Des Moines. All funds credited to the State Highway Commis-
sion are disbursed by the Treasurer of State on warrants drawn by
the Auditor of State. '

The act of the Thirty-seventh General Assembly dealing with Fed-
eral Aid provides that the State Highway Commission shall on the
first of each month prepare an itemized voucher for all expenses in-
curred in the preparation of plans and specifications for Federal Aid
Projects and shall present such voucher to the Auditor of State who
shall draw a warrant on the Federal Aid Engineering Fund trans-
ferring the amount of such voucher to the maintenance fund of the
State Highway Commission.

This provisions requires that a detailed and exact record be kept
of all time and expense devoted to the preparation of plans and spec-
ifications for Federal Aid Projects.

In the attached schedules the Federal Aid Engineering expense is
shown in columns parallel to the columns showing total amount paid
by the State Highway Commission.

Purchase of Supplies.

Practically all supplies are purchased through the purchasing de-
partment of the Iowa State College or through the State Executive
Council, and in such quantities as to secure the best prices obtainable.

Office rooms, heat, light and janitor services are furnished by the
Towa State College.




106 JIOWA STATE HIGHWAY COMMISSION
Primary Road Fund.

The laws enacted by the Thirty-seventh and the Thirty-eighth
General Assemblies provide that the State Highway Commission
shall keep detailed records as to the expenditures of the primary
road fund, and shall open an account with each county, crediting
said account with the funds allotted to the county and debiting said
account for expenditures from the funds allotted to such county,

The Treasurer of State is the custodian of the Primary Road
Fund and said fund can be disbursed only on warrants issued by
the Auditor of State. All bills for the construction of projects on
the Primary Road System must be approved by the board of super-
visors of the county in which the work is performed, then presented
to the State Highway Commission for final audit. Twenty-five per
cent of the cost of hard surfacing is payable from the proceeds of
special assessments. The bills for this portion of the work after
being approved by the Commission are returned to the county auditor
for payment. All other bills are payable from the Primary Road
Fund. If there is a balance in said fund, such bills after being ap-
proved by the Commission, are forwarded to the State Auditor for
payment. If the county is proceeding under a bond issue or an
issue of road certificates and there is no balance in the Primary Road
Fund, the bills after being approved by the Commission are returned
to the county auditor for payment.

FINANCIAL REPORT
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SUMMARY OF EXPENDITURES—JULY 1, 1918, TO JUNE 30, 1919.

Total Amount Paid

; Federal Ald Eng. Expense

Name
Balary Expense Total Salary ‘ Expense ‘ Total
| :
Commissioners —__.|$ 1,780.00 § 1,202.63 § 2,002.63 § 425.00 § $52.55 § _ 7B7.55
Administrative Dept..| 16,219.17 L267. 17,487.04 1,678.70 877, 2,055.97
Road Dept.—General. 5,420.00 444.58 5,564.563 1,382.55 245.55 | 1,628.70
Road Dept.—Plans__..| 16,888.21 480,51 17,873.72 12,276.75 387.73 12,663.48
Road Dept.—Fleld_...| 23,408.64 6,068.88 | 29,462.02 | 14,000.90 4,205.47 18,088.87
Road Dept...Traffle |
T A T 971.48 | 54.18 1,025.50 935.08 43.74 98.77
Road Dept.—Tracing.| 10,202.47 .o .| 10,202.47 | 2,960.68 ... 2,080.68
Bridge Dept...---| 25,382.76 1,200.14 | 26,501.90 571.80 77.08 B45.88
Drainage toeeeea| 8,060.04 1,108,856 5,058.39 | 75.00 60.49 14449
W. F. Beard—Dist. |
e ey o 2,300.00 943.13 3,248.18 153.51 81.38 234.69
W. H. Root—Dist
‘g __________ 2,600.00 1,058.70 3,068.70 316.08 162.56 ] 478.94
E. W. Dunn—Dist |
Eg. ............... 2,800.00 1,028.28 8,328.28 475.40 204.15 679.56
L. M. Martin—Dist.
BAE: . o oim— = 2,600.00 1,191.14 3,791.14 524.37 870.11 BUS. 48
J. 8. Morrison—Dist.
BBE rrrenaimecmreval - 300000 987,81 3,587.81 | 600,33 220.19 B28.52
H. L. Phelps—Dist.
Bl i e ] 667.78 192.10 859,83 | 76,60 20,14 102.74
Ww. g( Lee—Dist,
!.'n{‘. it S et 1,485.00 T06.14 2,190.14 164.12 90.08 254.18
W. O. Price—Dist. |
T e e e R L) O | PSRN, RS e b
Equip. & Sup,—All “
pts. L 82,902.70 | 82,002.70 [|ecornmaanas 8,060.48 3,056.48
TOLAIS ceee e cmem e | §118,917.06

® 50,070.67 §162.007.60 | § 57.814.02

$ 10,620.55 t‘ 47,085.47

SCHEDULE TWENTY-FOUR,
COMMISSIONERS—JULY 1, 1918, TO JULY 1, 1919.

H. O. Beu‘t!._.,.,_.__..‘

$ 480,00 8 316.66 /% 790.55 ||$ 50.00 |8 21.81 § .81

J. W. HoldeD e oo 1,030.00 401.80 1,621.89 330.00 157.68 487.08
B Wi B nla 218.88 N800 || caa s 45.50 5.9
Apson Marston______| . .. | 126.06 198.08 || ——eeeeeea 62.50 02.50
Willlam Collinson___._| 220.00 | 109.27 329.27 45.00 24.58 60.bs
e |a 1,262.68 '§ 2,902.63 ls 425.00 |3 83255 (3  767.55
Note: Commissioner Holden was the only commissioner that served throughout tne

whole year. Commissione

rs Beard and Beyer served from July i, 1918 until about January

1, 1919, when they were succeeded by Commissioners Collinson and Marston.
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ADMINISTRATIVE DEPARTMENT—JULY 1, 1918, TO JULY 1, 1919,

SCHEDULE TWENTY-FIVE.

Name

Total Amount Pald | Federal Ald Eng. Expense
Salary lExpense Total & Balary ] Expenge | Total

X [
T. H. MacDonald...-[§ 4,125.00 ‘s 780.19 (3

May Vanderlinden..__
Yelda Rowland. ..
Edith Voorhees.......-

Luella Deversaux._...
Maund Spence. ... ...

Elizabeth Richardson.|

uL'Etm .........

Meetings ...oe—ee-e-
Extra Help—Misc.._._

I

[ et p |

4,905.19 |$ 620.2%6 3 357.35 8
00,00 257.14 2,987.14 268, 19.92
2,300.00 5 2,467.98 || oo Ay
,080.00 1,080.00
, 080,00 1,080.00
800.00 | £00.00
210.00 237.06
§11.18 911.18
844.35 844.35
250.08 259.98
204.00 206.80
232.25 232.25
274.%5 | 274.75
471.00 478.78
150.00 | 150.00
05.00 | 95.00
196.70 196.70
109.81 --_--..-__--| 109.81
p 1B HRR 1400 Heilis
Lol W S TR LV | PRSI WO m e
8500 e ] 36.00 ‘ ......................
) v
$ 16,219.17 |$ 1,267.87 |$ 17,487.04 |$ 1,678.70 ls a.er

ROAD DEP'T—GENERAL—JULY 1, 1918, TO JULY 1, 1919,

SCHEDULE TWENTY-SIX.

Anne Vanderlinden___.

$ 8,600.00 | 350.56
500. 00 9
1,820.00 : sw 00

1§ 5,420.00 $ 444.58
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SCHEDULE TWENTY-SEVEN.

ROAD DEP'T—PLANS—JULY 1, 1918, TO JULY 1, 1919.

Total Amount Paid

Federal Ald Eng. Expense

Salary ! Expense | Total Salary | Expense Total
| |
W. E. Jones_.moeoo| 2,600.00 |$ 216.80 § 2,716.80 |$ 1,720.30 '$§ 177.84 (3 1,807.78
H. 8. 863.07 | 78.60 1.9:;@ | 1,491.57 | 78.60 1,570.17
« By . el
%v_ M. o1 B | R Sl S
W. A. 138.88 ||oac- =
I.W. 1,728.65 || 1,510.31 | 1,610.81
M. H. 1,600.00 1,428.97 1,423.97
D. M, T566.79 565. 00 606.79
Oscar 1,5820.00 007.47 007.47
T, J4 851.60 821.00 321.00
H. P. 270.00 || 268.76 258.75
H. E. 260,25
H. G. Binxur----_-_., 151.00 150.08 | 150.08
U, Hozl cice e i 631.30 584.90 534.90
B. E. Brevik--,.___._ 808.92 5909.08 500.08
E. H. lrwln.ﬂ.. ..... 875,00 650.61 650.61
g T - C T R s 1 148.06 183.2T 183.27
. 0. Sehneider ...... 1,1 1,126.00 1,058.12 1,068.12
L. W. Mahone... 245.70 108.73 108.78
I. E. Goodrich 626.00 519.38 519.88
E. A. Zack.... 467.04 806,17 806.17
M. G. Spangler. 270,00 L
R. W. Crum.. 46.00 a
G. B. Barrett .coo.- 26.67 |- 26.67 22.00 £2.00
Totals -........_..._-ls-m ,803.21 i: 480.51 i# 17,878.72 ‘ 12,275.76 |$  887.78 [§ 12,663.48
SCHEDULE TWENTY-EIGHT.
ROAD DEP'T—FIELD—JULY 1, 1918, TO JULY 1, 1919.
- Total Amount Paid Federal Ald Eng. Expense
ame
Balary Total Salary Expense Total
F.H. Mann.......|$ 2,700.00 607.20 § 3,307.20
P, J. _Preston..cci—o 1,8565.00 | 1,855.00 BLYT:B0 Lconnnnnss 517.560
Bert Myers....cocaeee T83.36 72.75 856.11 95.95 9 23.77 110.72
R, W, Crum e 159.20 565.08 214.28
G, FOBtore e eeann- 1,76.72 353.91 2,070.63 T2.67 100.51 818.18
0. B. 815.15 56.79 871.04 o B R o 189. 50
LeRoy Brown..-.....- 1,210.90 150.00 1,860.90 B et 580.25
A. A, 1,375.00 473,42 1,848.42 424.68 23 510.91
A. P. M 229.80 51.06 280,80
3. D. K 87.10 120.08 216.18
0. M. 853.83 7.556 861.18
B. A, 222,60 112.97 835,57 222,60 112.97 336.57
b 563.70 804.88 BBS. 58 487.50 287.61 775.11
E. L. 1,725.00 346,06 2,071.96 1,563.00 846. 06 1,000.96
Wm, Behrns..........| 225.00 147.54 ar2.54 225.00 147.54 372.54
R. R. 1,830.65 222.98 1,568.63 1,228,560 212.72 1,441.22
M. B. 211.60 119.48 331.09 211.20 119.51 88%0.M
G. H. 838,30 251.02 1,119.82 840.12 281.02 1,121.14
Robt. MeQorm 800,00 56.10 856,10 240,00 56.10 206.10
un Koo 9.04 0.4
Edward Cleary.. 139.05 58.20 101,25 106,18 58.20 164.33
« L. Huffman. 237.10 237.10 237.10 287.10
J. D. McQarthy. 244,36 T7.58 821.80 225.00 77,58 302,53
K. F. Trottnow. 404,36 121.63 525.90 885.00 121.68 b06. 63
L. A. Davidson...... 850,00 413.60 1,303.69 950,00 418,60 1,868,69
Q. L. e 167.88 48.66 240,99 197,338 43,66 240,99
Waldo McDowell...___ 133.06 44.70 177.76 188.06 #4.60 177,66

&
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SCHEDULE TWENTY-EIGHT—Continued.
Total Amount Paid | Federal Ald Eng. Expenss
Name - " 2 - =
Salary | Expense Total Salary Expense Total
| o
LR Wkt . 170.67 54.41 | 295.08 170.67 63.53

?. D. Sunovgr _________ 143.63 86.32 179.95 | 143.63 | 86.32 %1'2
W. A. Peterson.....- 162.50 56.11 218.61 162.00 56.11 m
C. R. Andrews....... 600,00 802.87 902.87 600.00 | 802,87 W
W. M. Sherman...... 175.00 52.40 227.40 | 174.94 52.40 27,8
W. J. Smith. .o 747.58 222.70 970.28 || 705.00 222.70 21
H. Uhlig. oo 31.45 | 10.30 41.75 | 30.75 10,30 P
M. E. Johnson....... 1,490.07 77.50 1,877.47 || 1,443.07 877.50 1.&0:!7
G. W. Woods...-eev 158.65 41,44 200,09 | 158.66 41.44 200,09
J. M. Ward._.__ 544.50 207.74 842.24 | bAT.00 207.24 H“:!I
F. K. Preston... 190.00 40.83 230.83 | 189.94 40.83 2%
Andrew Wallukalt.. 167.50 65.88 | 233.38 || 165.00 65.88 250,88
Extra Help—Surveys.|  815.22 ... 815.22 488.23 | 88
Extra. Help—Trans...f----——o-—. 186.60 186.60 | ............ 174.10 1740
Totals <o $ 23,408.64 |3 6,058.38 $ 20,462.02 suuuosns;mJ{_M'

ROAI.': DEP'T—TRAFFIC CENSUS—JULY 1, 1918, TO JULY 1, 1919.

SCHEDULE TWENTY-NINE.

- Total Amount Paid Federal Ald Eng. Expense
Salary | Expense l Total || Salary | Expense Total
J. M, Ward.—_————- 3 58.37 | 48.90 D.AT |
Q. J. Bergen________.. 36.40 I.?__.-..-.._-!_,-.--_-.._!_ -
C. W. Fowler________. 87.00 | 62.50 15.07 T8
R A PRI e e o 80.50 24.20 6.30 F
0. R. Andrews...... 60.50 60,50 gﬁ
L. M. Romano......-] 15.30 9.00 15.80
O. Bheets__. 21.60 | 15.00 21.60
0. King. .. 43.33 48,88 4
Neal Dunnick. 41.16 | 41.16 - i1,
G. E. Schilling 46.66 46,66
John Barton. 44.33 | 44,88 4.
H. E. Pammell __ 46.66 | 46.66 | 484
H. J. Richardson_... 44.33 44.33 .
E. M. Btnwn__-.__-- 50.00 50,00 {
0. T. Hall____.. | 47.50 47.50 1 4
J. N. Garwood._.. 43,88 43.33 48.5
R. P. Moscrip._._.. 41.18 41,16 4116
D. A, Morris . £ 50.00 50,00 50.00
B ssell__. 47.50 || 47.50 o
F. W. Watson.... 26.66 26,66 26,08
Warren Buser. 95.93 95,43
V. Cure...___ 966 26.66 .00
Edgar Jacobsen_ 25.33 25.33 8
. R. MecCarty._ 33.53 roges I - g;’ll;'..
D. P. McCarthy. 31.668 TR R i
el
Totals —oeeoeel§ 07148 (3 5016 1§ 1,025.50 ”a 005.03 8 .74 8 w8l
| 2
|

.
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SCHEDULE THIRTY.

WOMEN'S DRAFTING DEPARTMENT—JULY 1, 1918, TO JULY 1, 1919,

Total Amount Paid

l TFederal Ald Eng. Expense

BATIR Balary | Expense Total Salary Expense | Total
| . '
w. T. Ide, Supt. —-.(§ 156.80 |... ! 156.80 |$  101.%5 %?é‘?,
Alda Wilson, Supt... }.ﬁ% sk
Jennie Coventry, Trae ,085. bis. A
Doria Ambrose, Trae. 1?!}0,00 %
Cf}-r;m Mf.?f.rf.o_].l_-_. ?;5% i :gfgg
ie Bruoks Tracer | 2. 3
Jae;iel Brandt, Tracer 880.00 I-..--.---,__ 880.00 | 465.
H;‘rrle H?f]:.nf’.r::.-_. 16507 |amnmmamanis= 156.67 || 15.91 i
Frunces McCall, Trae. BI5.00 |- meimaaaa £45.00 ‘ 201.95
Dorothy Twitchell, e ;
ol Courtney, Tras. mﬁ'no 190.72
Belle Courtney, Trac " So.78
Florence Clark, Trae. 280.00 || ,
ﬂuranca Porterfleld sl AL
(itf. Tracer.. m_m .
Hdred IIIH Tracer.. 85.00 |
gelle Hamilton, Trac. s::g% gg
Violet Rohermlm Tra. 00 | ¥
M'%‘:i::ﬁ.{'ﬁf’fffl- 35.00 S'g
Dorothy Musstma'rra. 265.00 62,
o%gotta f?ff.r ...... 120.00 | 22.22 22,22
Celia Thomas, Tracer 8.0 !!-_..
TOAIE —ocoe o cvnmea]® 10,202 47 | oo ev $10,202.47 |§ 2,980.68 oo oo..|§ 2,989.88
1

BRIDGE DEPARTMENT—JULY 1, 1918, TO JULY 1, 1819,

SCHEDULE THIRTY-ONE.

Total Amount Paid

Federal Ald Eng. Expense

I
J Salary | Expense | Total | Salary Expense Total
| |
|
J. H. Ames, Br. Eng./$ 8,000.00 $ 230.00 3 3,230.08 @  10.00 § 4.51 3 14.51
E Wx%l&y..mh 2,800.00 | 106.85 | 2,905.85 I l
. . schein,
= e A 2,500.00 | 84.65 ‘ 2,584.65 | it .
J'EA' e 2,500.00 426.52 | 2,726.52 :
8. J. Bell, Designer..| 2,200.00 49.18 | 2,249.18 '
5 szwf.nff_..ffl 2,040.00 | 216.52 | 2,256.52 897.80 72.57 £70.87
I. ulj:il Eirkham. Con- (ORI | et 500. 00 I
L |
W.N. Adams, Draft | 2.000.00 | 1.00 | 2,000.00 L
H. B. Collins, Draft.| 1,500.00 oo m- | 1,500.00 | .
R. E. Braun, Draft.| 1,440.00 oo .| 1,440.00
A. 8. Paterson, | |
mamtme gl MR v
elge Haugen, Drait. Bl L b A | -
Hans Hanson, Clerk-| 1,600.00 | 2.05 1,602.06 || (.7 1)+ Y A 164.00
!lgsth A, g'suisen % 300,00 | 1,260.00
NOErapher ....-. . o111 T el e e i 4
Mrs “FD Stigers, T 689.00 =
Bl e el
0. H. Cook, Draft._. 461.95 ‘- 461.25 ||-oee-
H. E. Croshy, Draft. 200,00 {ocacmcmn e 890.00 2 e
J. O. Nichols, Draft. 1c-n.oo| ......... 100,00
P. B. Holbrook, Draf. B BT s ) 43.87
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SCHEDULE THIRTY-ONE, Continued.

IOWA STATE HIGHWAY COMMISSION

—_——
Total Amount Paid Federal Ald Eng. Expense
Name — o= e
Salary Expense | Total Salary | Expense Total
e —
L. W. Mahone, | |
Draftsman ... .. - P 55.80 |
L. O. Clark, ‘Draft.. 48,00 63.79, 111.79
H. Q. Crosby, Draft. - 63.75
G. O. Merbeck, Draft|____.._.._.. 18.79 13.79
John Baty, Draft... 10,00 6.30 16.30
Sam Hall, Draft. ___. 10.00 7.13 17.18
M. G. Spangler,
Staman: 3 e ) I 79.00 ||
Reed Brown, Draft._. 5.00 1.43 6.43
Totaly |3 95,382.76 io 1,209.14 $ 26,501.90 | $

SCHEDULE THIRTY-TWO,
DRAINAGE DEPARTMENT—JULY 1, 1918, TO JULY 1, 1919,

Total Amount Pald

Federal Aid Eng. Expense

Name
Salary Expense Total ’ Salary | Expense Total
R. W. Clyde, Dr. Eng($ 2,200.00 |8 285.52 'S 2,486.50 | |
D. P, 470, i mﬁ
B L i
[ | IS
. T, 804,96 ‘ 69.40 144.40
o as1.
.00 euﬁ | |
00 | 72.00 . oL
; 7] —
.00 S | a1 SRS B
.00 680.00 ! sty |
.00 60.00 “-.-..._-..-J---.....---_ PRS-
Reader ... A - I ISR sl 60.00 I ! -
Totals _.._____ - '
tals -wee-¥ B.050.04 9 1,108.85 |8 5,008.39 |8 75.00 § 6049 |5 16448
SCHEDULE THIRTY-THREE.

DISTRICT ENGINEERS—JULY 1, 1918, TO JULY 1, 1919.

|
S Total Amount Paid || Federal Ald Eng. Expense
Solary | Expense | Total | Salary | Expense | Total
| !i
W. P Beard....._iS 250000 8 03138 3.943.18 !
G T — 2%0.0 [ 1.0 :Imig ' oRal aEp Baoe
}.. s!..l"lﬂh_....._.. 2.000.00 | 119134 | 379114 g: u“og ]
3 8 Mordeon ten.o s s | wess 220.19 o
- i . : .8 | 76.60 26.14 .
w. 0 7 e l.lgrg 705.14 !J:g‘}n‘) 1t 164.12 90.06 ﬁ.“
Totals ... '$14,850.28 108 = 0
i 8, 80 18 20,756.53 ® 2 .nia 1,154.89 Ia 8,476.10
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SCHEDULE THIRTY-FOUR.
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EQUIPMENT AND SUPPLIES—JULY 1, 1918, TO JULY 1, 1919.

Total Amount Pald

Federal Ald Eng. Expense

e Salary Expense ] Total Salary Expense Total

e ‘

I LT e $ 83348 33874 | I

e il sty 208.01 208,01 |

E:ﬂxnnb' =3 =5 2 230.84 230,84 ||

o sl R 2| 8,000.00 8,000.00 g

Ao gt 780.08 | 786.08 | o

L bt S, o610 | eer.2 ‘ .

Paper—
N 3.100.80 | 3,100.80 | s omsls e

Pig—Blanks, SSub Lioers| semm|——— % %

is] . . » - B . .
sr‘:rhlﬁ":g & Fixtures 213440 | 2,134.00 | &

Basd Dept. - 5.2}22% s.z%gig S ™ B E—

TR e - . e o R b s el St e

%:‘.“:‘Jn: pgn{ z.nsla.;g 1.7131.1:} ! Rmeg=rox

D e Exbibit|.——.—.| 9278 | 190276 | o -

Motor Vehicle Tr . | |
mi'_..?....-.--— ............ 213.60 | 213.80 || &

. A0. I— |

Ot i BRI s s g1085 | 2088 |l
Repalrs. 29508 295.03 =
S R 251.18 (BT | e e 20.80 20.80

2 .

Ot i Bailg . o 120.45 | 120.45 | y
Rep 157.08 W 19.81 10.81
aupl'?liﬂ&_ 214.83 P e 10.29 10.29
ar No.

O et ana Equtp.|....._..__ 405.60 495.60 R e
Repalrs S o7.41 97.41 o

c:'up;lbs‘_ i 155.76 T | e 1.76 1.19

0.
Cost .h:nd Equip..— 1,1%5.00 | 1,175.00 ,
S o el ) ® |
Car No. §—
Cost. and Equip... 1,548.60 | 1,548.60
Repairs 14.57 14.37 £

cf:“u . 71.9 77.05 :
Om:h; and Equip.-oa|.....__.__ 742.80 742.80

of;m;‘l,iu;_:;"""' .......... FrT) 0| a— 2.60 2.8
Cost. and Equip....| ___________ 760.90 760.90 :

Eonntn e o

Oar ?a. & |
Cost. and Equip...|. ... .. 750.90 T50. 90
Bupplies .. .

Oar No. 9—
o“:in“d Bulpeacat oo 750.90 750.90 2|
Supplies U -

Oar No. 10—

Cost. and Equip.... 750.00 750,90
Car No. 11—
Oost. and Equip... 750.90 750.50
Supplles z ~

Balance charged to

T T e e W e [ 2,501.25 2,561.25
cemmnnnnen|$ B2,002.70 |§ 82,902.70 ||-aeoeeeeo|$ 8,066.48 [§  3,060.48
8
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SCHEDULE THIRTY-FIVE.

COMPARISON OF EXPENDITURES FOR FIVE YEARS,

Note 1 Note 1
—'——___
1914-15 1915-16 1916-17 1917-18 |  1018-19

|
'$ 2,830.63 § 2,127.27 @ 2,235(8

CommIssiOners —wee-ve-—-—x- |$ 3,407.65 § 2,603.22
Adminlstrative Dept.oceeoem oo e 14,834.87 | 12,187.08 | 12,470.78 | 18,417.65 | 15,431.07
Road Department. . —eoemeeemn 10,308.58 | 11,186.35 | 11,139.89 | 16,444.05 ____._______
Road Dept.—Generdl . oooemcoee | commconemefacmem | 4,235.81
Road Dept.—Plans.__ 4,710.24
Road Dept.—Fleld.______ 10,525.65
Women's Drafting Dept... 7,802.79
Road Dept.—Traffic Enum 46,82
Bridge Department . .- 16,064 .47 7,944.33 9,189.02 | 19,631.08 25,043.0¢
Drafting Department. ——ile 10,300.20 | 12,683.25 Nota e\ |=— LU0
Drainage De u- £82.31 2,785, 11 4,013,090
District Engineers... - oo-- 13,711.09 | 14,386.51 | 13,687.49 17,281.48
Remodeling and Repnlrlnx Office

and Drafting Dept.—occn |  A,B2242 | e ae e et e e e e
T. & E W. Department...—.-- 5.800.07 3,886.58 102,80 | e i
Bridge Patent Lit!gatlon--. 1.855:00 |- ccicenen Vote 3 Note 3
Btate Institutional Roads.._ .- 8,226.54 2.,082.37 Note 4 Note 4
R. R. Crossing—Survey & Plans 2,081.30 2,076.58 | Note 5 Note &
Lake Bed Burvey.---c—-ccemeeeen 5,535.00 Vi e T B R
Equipment and Bupplies. . ... 14,000.36 | 13,476.73 | 20,229. 03 19,008.06
Motor Vehicle Transportation._ |._._.._____. e e e 9,338.16

Totals $ BD,035.18 ]5 90,821.24 .$ £9,786.84 ‘8 90,414.58 |$ 121,062.08

Nota I—Exeludluy,' cost of Federal Ald Plans which s charged to Federal Aid Engineer-

ﬁnte 2—Divided between Road and Bridge Department,
Note 2—Included under Administrative Department.
Note 4—Included under Road Department.

Note 5—Included under Bridge Department.

SCHEDULE THIRTY-SIX.

APPROPRIATION STATE HIGHWAY COMMISSION—JULY 1, 1918, TO
JUNE 30, 1919,

STATEMENT, JUNE 30, 1919.

Debits
Um:rpended depmprlnt{on on July 1, 1918, Feid = 3
Collec July
Tax Qollected August, 1918
Tax Collected 918,

Tax Oollected October 1918
Tax Collected November 1918.. ¥
Tax Collected D ber 1918 e e
Tax Collected January 1910..__. e
Tax Collected February 1919.
ey CoNAtad  MIREOD ML e s e it bk b it By
L e e T T il T R e S e e S S e A e O Ry
e Ooletter: MaY J0I0 s i i ai e s onmin i s P

ek, Oalestald Tond SR i et
Eahmd—:Butler Paper Co

Refund—War Ordnance Department
m!lmd-mmrinting S
Refund—H. C. Beard

Refund—Mlscellaneous ...
Refund—Federal Aid Englneer for June 1018 i
Retund—Federal Ald Engineer, Expense

BREEEEEEE

=
-

BEBeEEan st

R R

-
-

-

5
&
2

PN e
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SCHEDULE THIRTY-SIX. Continued.

Credits

jssued In July, 1918 — $ 13,682.22
3:?,:2!’: festied ID AURUSE, 1018 e 12,263.15
warrants [ssued in September, 1918. 16,901.56
warrants Issued n October, 1818 .emmoeoeemoooeooe 10,943.67
Warrants issued In November, 1018 -ecocammaas 11,122.62
warrants issued in December, 1918 —..—oooocomonooee 11,227.09
Balance transferred to general revenue. 85.533.15
warrants jssued In January, 1918 oeoceeeonooooo 17,251.26
svarrants issued in February, ;[ 7t el T 13,002.51
wWarrants fssued fn March, 1919 14,287.41
warrants issued in April, 1910 oo e 14,505, 42
warrants issued in May, 1919 o-oo- 13,687.98
warrants issued in June, 1810 —coomoooe-e S 20.749.63
Balante June 80, 1010 oo e e oo oo e e oo e 69,800.27
§ 275,236.94

SCHEDULE THIRTY-SEVEN.

STATEMENT SHOWING DISTRIBUTION OF FEDERAL AID ENGI-
NEERING EXPENSE—JULY 1, 1918, TO JUNE 30, 1919.

COST BY MONTHS
FEDERAL AID FENGINEERING FUND

Ty, IR i S $ 4,805.33
August, 1P18.__.. - 4,720.26 Dablits
September, 1815 2,748.97
Dctober, 1918.... 2,670.06 Balance June 30, 1918 .. eeo__. —-$ 11,026.00
November 3,066.72  Appropriation August 1, 1018 ... 80,000.00
December, 1918_.. 2,818.14  Appropriation April 1, 1819 _....___.____  86,000.00
%gnum. 19;?.. g,%.g
shruary, 1 204, 77.928.00
March, 1619 8,082.08 b
April, 1€10. 4,378.78 Oredits
May, 1919_.. .- b5,688.75
June, 1000 oo ee 7.674.11  Fogineering Expense July 1, 1018 to
e ez June 30, 1919. 3 47,085.47
$ 47,085.47 Balance June 50, 1919__-................. 29,900.62
$ 77,926.08
SUMMARY OLASSIFICATION
Reconnoissance ... ____ $ 4,216.14
Traffle Qenen®. i L oo il 2,451.17
urvey ... 15,638.51
Profile . 21,842,490
Specifications 40,
Conferences 1,440.18
sy T R RS S s S S R S 1,856.31
$ 47,085.47
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SCHEDULE THIRTY-SEVEN.—Continued,
e
g
3 5 82| 3
County Fi s |
g g E‘ g % g g 3
a =]
$ | &£ | & E | 8] & | A8
Adalr. .- | |--- | ----------- e bt ------«.I.
Adams______|§ Bh.92 § LuT2 s 810.00 - #1003
AllAMAKER. .. e | ~emomnmcmn | nm e BT LT LT ] B EoSrs) SR S e
Appanoose..- 42.60 626.01
v S !
DL ennenns | sones Aol S e 4
Black Hawk_..| 4440 | . 128.13 [
BOODA. e
Bremer. ...
Buchanan......
Buena Vista...
Butler.
Calhoun. ...
Qarroll.... e
3,7 RO
Qedar. -
Cherokee. ...
ChickasaW.....
Olarke. e oeee
o) [} SRR
Qlayton....-..
COlinton. ... .
; 5558
~40 ; : I
66.68 | 406.10 280,66 825.02 652 | i5t vi..'.:
11.00 oy B IS T @4
10.33 8l SRR 0.0
20.53 el 20,58
81.50 | 164.80 455.78 12.09 604,26
£ 16.88
24,26 E’:
10.75 84,49 294.50 T £4.83 T4
72.96 | 170.67 479.4 15.87 78840
1;.% 27.80 6.60 | Q.:g
24.00 %0
A 21.20 25.87 B2.07
151.66 1,122.06 1.4&;‘.;2 sg.gg :-.%:
4D.46 | 180.44 880.73 625.54 B B |
.07 : -
VL Eeessd 1.8
o i St 070.47 i s &
_________ il -
85,85 168,17 || 88.34 21.90 | 8.7
1;.2‘3 456.20 | 14.80 12.55 gg
15167 | 7.8 | 63541 955,18 1216 1,808
165000 hsiis =] 15,78
99.656 638.08 | 1,288, ; g 7 081
o s | 288.76 | 9.33 25.25 6.07 sog.g_
e 1.0 |... 1.5
10.43 G
e 14.43 248
12.70 4.40 |- #.ﬁ
46.30 64.09 11.50 62.68 | 1.10 18.00 204.82
[ ) e 649.15 |  685.83 | 1,602.05
13.68 '.ili.u
10.54 0
70.20 209.20 715.89 | 11.20 10.71 1,208
49.88 46.39 | 1,336.50 | 2.20 17.26 1.4
45,74 51.99 1.60 88.45 182.78
65.54 90.99 (7 e 1822

Jounty

—————
Osee0lfe - mm e

Page
p:]Eo AltO.aeee

FINANCIAL REPORT

SCHEDULE THIRTY-SEVEN—Continued
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Reconnoisaance

Survey

Profile
Specificationa

6.98 -
108.66 J 6.00

2! @ | Conferences

pPlymoutho.o--- N
T
""""""" ;% G PSSR E et .

Pottawattamie | '
ot g 153.14 | 5 288.90
I s mmins | sttt e i i ik e i et b S e e
i e
Bhelb¥.-.- e
s e e e —t
e ol : 14.40
3HOTY-emmmmm e - S 1852
Taylor e - i .
i e SR ST A 11.80
e 102.19 1,360.98
WATTen..— 098, = 1,627.60
Washington
L) SO [ e B e =
Webster.eeeam B6T.95
annebalgg.-._‘ 5.25
s T3 o) T Y
Worthe ceonaa=s 11.10 11.10
Wrighto o — - 43.05 30.13 04 188.02 B865.24
fenaral . .| 1.270.62 |oeecaoco. 167.18 8.,110.02 7.068.52
Totals. coaee. $4,216.14 $2,451.17 % 15,638.51 .! 21,842.49 jWI.ﬂf $1,440.18 |$1,855.81 ($47,985.47
SCHEDULE THIRTY-EIGHT.
STATEMENT OF PRIMARY ROAD FUND—JULY 1, 1919.
FEDERAL FUNDS ALLOTTED TO IOWA
1 2, 1n6 imcmene--8 148,175.80
July 1, 1017 292,851.20
July 1, 1918 434,653.61
ar. 4, 1919 1,443,046.20
July 1, 1910, 677,218.48
July 1, 1919 2,164,560.81 $ 5,068,014.40
STATE FUNDS APPROPRIATED
Aug. 1, 1917 2 140,175.60
Aug. 1, 1m7 202,8561.20
Apr. 1, 1018 217,326.81
Aug. 1, 1918 217,826.80
|Alil'o 1, 1910 288,600.24 § 1,161,789.656
Total Federal and State Funds made avallable.. $ 0,219,504.06
FEDERAL FUNDS EXPFNDED
Project No. 1, Cerro Gordo C0.ceeeeeeee—. $22,463.70 $22,453.76
STATE FUNDS EXPENDED
Profect No. 1, Cerro Gordo €0..oocooo—n.
Project No. 2, w;%%t?ug;d 003?._ e
Project No. 7, Marfon County.............
$91,654.02
Total Federal and State Funds Expended.... ; $114,107.77
Net Federal and State Punds Avallable July 1, 1019 / $6,105,606.28
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PART II
Summary of Annual Reports of County Engineers

Introduction:

This summary is prepared from the annual reports of the county
engineers of the ninety-nine counties of Towa and is prepared 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 1606 townships, reports were secured from
1431 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) Financlal statement of the receipts and disbursements in above
named funds, County Treasurer’s Cash Book.

(c) Statement of county's Indebtedness, records of county auditor and
county treasurer combined.

(d) Statement of classified expenditures from all township funds, and
classified 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
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SUMMARY OF FINANCIAL STATEMENT FOR ENTIRE
STATE.

Annual Reports of County Engineers. January 1, 1919, to January
1, 1920.

Total Expenditure:

From January 1, 1919, to January 1, 1920, the counties and town-
ships spent $16,154,078.45 for road and bridge work on the 104,082
miles of road in the county and township road systems. The above
named sum includes expenditures from the primary road fund to
the amount of $440,008.53. This total expenditure for both road
and bridge work is an average of $155.21 per mile on the total mile-
age above named. The total expenditure is $2,058,325.84 or 14.7 per
cent more than the total expenditure reported for 1918. The ex-
penditures are classified as follows:

Bridge work on both county and township roads.$ 6,854,722.43

Road work on county and primary roads........ 5,257,484.30
Road work on township roads.................. 4,041,871.72
L e I e AT 16,154,078.45

The expenditure for bridge work alone averaged $65.86 per mile
on county and township roads together.

The expenditure for road work proper on the 160,863.72 miles
in the county and primary road systems averaged $311.77 per mile
and for road work on the township road system, $46.34 per mile.

The following schedule compares expenditures for the past sev-

eral years, according to purpose for which spent and according to
fund from which derived :

TOTAL EXPENDITURE FOR ROAD AND BRIDGE WORK.

1915 1916 1917 1918 1919

Bridge work on both
county and town-

shl; MLH—---F 6,629,252, 50
li‘-onnntrwnrk e 3 24 [$7,172,246.02 |$ 7,466,706.69 3 6,808,818.16 |$ 6,854,722.48

............ 3,306,364, ,216,025. : .

e 864.97 | 3,276,025.71 | 4,140,9%0.56 | 3,856,061.88 | 5,257,484.80
Bhip roads.......__| 2,676,786.08 | 3,072,022.02 | 3,558,338.51 | 8,430,882.57 | 4,041,877
Totals -.....'._--_FIE.TD?..SS&R $18,520,204.65 |$15,165,475.76 (814,005,752.61 [§ 16,154,078.46
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TOTAL EXPENDITURE FROM SEVERAL FUNDS.

1016 \ 1916 ‘ 1017 1018 ~ =
[ | |
ty bridge fund [§ 6,629,252.24 ‘a 6,130,400.81 |$ 6,649,024.08 |3 5,808,300.46 ($ 5,827,482.14
unty

Eﬁum e 3.306,864.05 | 8,236,818.71 | 8,710,388.02 | B,614,575.57 } 4,418,288.10
tund ey i 1306, .

*na e s e = 908,202.87 | 1,223,746.06 | 1,215,081.72 1,830,3%4.10
M TIREE| G| TRER MEEe ) Yl
win : . : : | | ' .

gg"“"l” o !méd uslm.i"? ---- ?3::3 -------- 18,100.62 75,863.12 440,008.53

Ki‘otbe ";f,ﬁm“;? B S| 88,260.84 |  105,885.52 84,822, 24 129,214,038

All otber

Totals, —mmmmme—n

$12,702,353.22 |$13.5m.294.55 |$15.1ss.n5.m $14,095,752.61 |z 16,154,078.45

Cash Balances January 1, 1920.
On January 1, 1920, there were cash balances on hand in the coun-
ty and township road and bridge funds amounting to $2,039,553.95

as follows:

County bridge fund.......cocoriieniairirananns $ 364,070.94

County road cash fund..... R R vrale 76,729.37

County motor vehicle road fund........... s o B30,207:99

Total county balance...........coivvvunnns v.oe.. 1,071,078.30

Township road, drag and drainage funds........ . 968,475.65

A L AR s Y SR T O A $2,039,553.95
Indebtedness.

There were outstanding funding bonds, for road and bridge work.
amounting to $11,364,704.66 as follows:

Bridge bonds outstanding................... ..§ 8,822,876.74
Road bonds outstanding..... ek Ak Ve .. 2,541,827.92
Total bonds outstanding........... i e & e e $11,364,704.66
Bridge bonds ........00000 TR e Tt Vs ..$1,681,675.89
BOA BODAR. .o dionien siain s ussrmivsmemmrye (091440
Fotalswin oo o = M T ] o = 3 LB S g AT ...$2,291,420.44

Bonds were retired during the year as follows:

Bridee BonAs: ooty s s s ea e e Vit ..$263,620.00
Hoad bonds ¢iviiasivinasvos i S % e AT AT et A e 170,847.82
S R R e o L e it din s P AR LR
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It will be noted that the amount of bonds retired did not nearly
equal the amount of bonds issued. It may be remarked here that j

is the practice in many counties to issue funding bonds to take 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 outstanding
for road and bridge expenditures, 49 counties being bonded for road
word and 75 for bridge work. Of the total bonded indebtedness,
60.5 per cent is for bridge work and 39.5 per cent for road work.
The total indebtedness of the ninety-nine counties as reported
January 1, 1920, and as compared with previous years is as follows:

.

TOTAL INDEBTEDNESS FOR ROAD AND BRIDGE WORK.
COUNTY BRIDGE FUND.

Jan'y. 1, 1917 | Jan'y. 1, 1018 | Jan'y. 1, 1010 | Jan'y, 1, 1080

Outstanding bills. ..o I3 218,253.15 |3 152,426.34 '§ 157,910.06 § 128,048, 06
Outstanding warrants... ... | 2,556,460. 2,414,748.16 | 2,081,701.72 1,004,273.45
Outstanding bond ]| 8.,872.81 18 0,101,876.7¢

00
7.27 | 6,308,041.85 | 7,054,280
43 is B,875,215.84 |8 10,198,891.90 I‘ 11,226, 118. %4

Total Bridge Indebtedness...3 6,645,530,

COUNTY ROAD FUND.

Jan'y. 1, 1917 | Jan'y. 1, 1018 | Jan'y. 1, 1919 Jan'y. 1, 1020

Outstanding bills. o8  125,475.25 3 88,

700.12 §  114,580.96 |a 81,014.98

Outstanding warrants..........|  B09.606.17 | 1,174 430.27 837,187.90 |  1,307,540.14
Outstanding bonds...... oo 54, 1,064,645.79 | 2,054,020.95 |  2,0660,551.08
Total Rond Indebtedness...[8 1,380,488.45 (3 2,315,785.18 |3 8,005,080.00 4,115,006.15
Total Indebtedness...........5 8,084,008.88 1§ 11,161,001.02 |§ 13,100,681.80 (§ 15,840,124.99
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EQUIPMENT AND TOOLS ON HAND.

Reports of county engineers show that the several counties owned

uipment and tools for road and bridge worl'c v_aluet.i on ]anuary' 1,
1920, at $797,987.01. A summary of the principal items of equip-
ment reported is as follows:

Estimatsd
Items - Number Value
.................................... 127§ 217,682.00
| o e e e 52 80,299.78
e g | EEs
e R 804 185.560.02
Blade Graders...— 1.850 Rt
ey i 1,356 8.660.67
Silp  Boraers 3,837 53.248,79
e e 12 Lo
e e 502 ehselgg
Gas Engines 19 . 5},%_81
Small Tools and Miscellaneous. SEEE - 780,
Total .- 3 §  797,987.01

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 con-
sists principally of blade graders, tractors, drags, wheeled scrapers,
slip scrapers, plows and small tools.
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SUMMARY OF BRIDGE WORK AND EXPENDITURES
FOR ENTIRE STATE.

January 1, 1919, to January 1, 1920,

The total expenditure for bridges and culverts in the State during
1919 was $6,854,722.43 or $45,904.27 more than the total expendi-
ture for like purpose in 1918,

Below is a comparison of the classified expenditures for each of
the past five years, including 1919, 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 composed
entirely of masonry or steel construction. If a part of the work is
of a temporary nature, the structure is classified under the heading
of temporary construction. Pipe culverts not provided with masonry
bulk heads are classified as temporary construction,

The item of culvert material purchased for townships appears only
for the years 1917, 1918 and 1919 as the law providing that suck
material shall be furnished became effective in 1917, Prior to that
time the counties not only furnished the material for temporary cul-
verts on the township road system, but installed same, so that for
the years 1915 and 1916 this item is included under temporary
bridges and culverts constructed.

COMPARISON OF CLASSIFIED BRIDGE EXPENDITURES,

AMOUNTR
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COMi’ARISON OF EXPENDITURES FOR PERMANENT AND TEMPORARY BRIDGE CONSTRUCTION. °
M6 1016 1m7
No Expenditures | % Né. | Expenditures % No. [ Expenditures ‘ % al
/ b (=]
| ‘ <
Permanen Culve ! . 80.77
¥ 78.90 | 11,116 '$ 4,026,500.01 6.7 T.lﬂ'ﬂ I' 4,485,781.23 =
P e sz L0000 | 21 | B0 Lpsomar | o | g2 T araw ot | Re
porary Br| 100 . . -
*Qul alg Furnished Tow A | %
; i . 364 B, 170,000.00 ‘ 100,00 | 44,616 [$ 5,248,832.88 | 100.00 | 16,738 & B5,552,825.00 | 100.00 =
Totals - Ak g | | =
' &
*—Incfludes temporary culverts for townships. g
o)
Period a
1918 me Five Year Per b
I ]
o
No. | Expenditures | % No Expenditures % No. Expenditires % g
ol Yy | =
93
,461.06 | 78.00 5,000 |$ 8,827,081.17 | 80.14 | 36,120 |$ 19,000,628 46 78, wm
i %ﬂﬂm :23 guu}mta E:& i s'm.m.ss 18.05 | 4,843 §77,741.83 | 12.11 | 88,187 {‘;}Eg’;’éﬁ 12,5 Z
Oureatt "Matorla y L0 re | ieos Lol K3 v Mo ,244,876. : 5
- Materlals Furnished Townships. | .
Ouggan 10,237 § 4.587,040.66 | 100.00 8.352 4,775,478.69 | 100.00 |121.3("7 | 25,833,080.79 | 100.00 Z
Totals 0, J .

**_Included -under temporary bridges and culverts for 1015 and 161°,

COMPARISON OF CLASSIFIED BRIDGE CONSTRUCTION.

1015 | 1916 my
|
No. Type T ! i . ==
No. Cost No. Cost No. | Cost
|

= . i £ —
1 Conerete box eculvert. esseeson| 4,886 1§ 1,005,850.00 || 5,186 $ 1,883,000.06 4,330 & 1,082,831,14
2 Circular conerete culvert. .. . 708 68,155.00 880 | 105,754.11 782 96,223 .43
8 Conerete arch culverts 123 23,309, 00 147 | 16,238, 6 61 7,882,568
4 Concrete pipe culverts ek 2,581 120,885.00 | 2,768 £9,014.21 1,816* 200,1564.28
6 Corrugated pipe culverts 27,768 537,464.00 || 80,480 721,334.58 || 5,830° 540, 408,95
6 Masonry arch culverts.____._._ ... . " 3 803,00 ] 7.006.71 2 .90
7 Boller pipe culverts......___ . ... ... ... 1,850 98,018.00 || 1,560 77,92%.11 524 45,001.31
8 Cast Iron pipe colverts 255 21,085.00 478 41,088,460 155* 17,532.12
] asonry box R e 23 5,421.00 30 5.562,63 24 14,257.28
10 Headwalls on culverts.________ 54 62,384.00 | 1,085 82,250.46 208 23,940.37
11 o R TN A e T b e 188 173,034.00 128 165,555.72 115 290,271.01
12 Concrete arch bridges. .. ... 15 | 109,554.00 4 73,907.88 8 70.503.47
S Slontiate abEEMBEL == DT T e [ 60,004, 00 | w 91,888, 90 a7 54,676.00
14 i R T o A T e 18 | 85,668.00 | 45,142.53 23 50,986,383
B BRI WM s ol i, e e 5 167,278.00 | 0 187,666, 60 64 170,040 .24
R e T S s e i 14,085, 00 o | 12,838 62 13 7,423.00
17 asonry abutments e [ 2,840.00 4 3,433.8] ] 5.501.76
18 Ibeam spans on piling abutments ... ... . 110 54,533,00 120 65,171.45 69 49,172.49
18 I-beam spans on concrete abutments. 404 444,479,00 an 558,042.84 456 684,115.55
2  Steel te abutments. ... 7 21,200.00 4 13,446.76 1 1.580.14
21 Pony trusses on piling- P 39 46,002.00 65 86,539.73 % 41,035.07
22 Pony truss with concrete sbutments 214 560, 449.00 185 545,565.01 201 T27,498.19
23 High steel trussesconerete abutments..._____. 23 82,300.00 28| 133,081 27 168,313.27
24 Deck trusses-concrete abu ST S e S 0 0.00 || 1 4,422,560 [} 43,352,584
25 Wood pile brmElcs 834 210,305.00 it 180,462.27 B 274,454.28
2 Miscolaneous bridges and culverts.__ . . T oTTTTTTTTiITeees 644 184, 788.00 ] B4,834.40 GG 27,745.18
Al "y S oo Rl S - | a41,484 I:c 4,886,586.00 | 45,180 § 5,248,232.95 || 15,788 § 5,552,895.08

*Total number does not include
Note—See report, as above, for 1

| s
';; E 1:%?:;3 furnished to mmh'f'

total of five year period ca next page.
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Total for FPiveYears

1910

J 3 W 3.
REIRTANITABNINERE=IRII3850 |8 CULVERT MATERIAL PURCHASED FOR TOWNSHIPS
° §§35§§E§§%gzzs%ziégggggsigg 3 Operating under the law which provides that counties may fur-
8 ﬁgsggfzﬁg:_-ﬁ,_s e 3 nish township with the materials for temporary culverts, the 1612
: - townships were furnished material in 1918 at a total cost to the
_;— §§§§gsigsggﬁgaﬁEﬁﬁgﬁgé’sg”g"% E counties of $410,171.73. In 1917 such material was furnished at a
Rl AL s St il it B cost of $463,533.59.
= 4] 98%11’8,5__53535335535323%5?353: b A summary of the cost of material of various classes furnished in
g ;i‘ﬁi? %E%Eg%gfggfggéggggg : g 1917, 1918 and 1919 is as follows:
(& 22 = mHEHNA < -
:: E P A o T L 3 1917 1918 | 1019
;| 83°g® jmeczges=sa~s3z-s2=-§ (g |
-2 R A e 2 e ot Lo |8 MRS 8 a0 ]
1 SIRARSIARIASEERASIESERS |8 B DO oo : 25204 40 et fmew
Seseensnegdzasnuaifaducsass b g — | ims| pmp  img
§ | gavge-dsngucng-ng-ags § £ |8 o gl e e AV sowrs|  awsm|  samm
= : Totals W1 e i's css,ssa,so}s 410,171.78 8 370,651.19
: ;:a:g*gﬁaasaaaseasawaga°§~§ B
[-] “.ﬂ .: . - s
F ] Lol o] -

COMPARISON OF CLASSIFIED BRIDGE CONSTRUCTION.

' o
'

ke

(] yei '
i '

|
|
'

SUMMARY OF ROAD WORK AND EXPENDITURES FOR
i ENTIRE STATE.

FELE }anuary 1, 1919, to January 1, 1920.
b County Road Expenditures,

During the period covered by this report, the total expenditure for
road work on the county system and on that part of the county sys-

tem embraced in the primary system was $5,257,484.30. This sum in-
{ t Lea cludes 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,
way crossing improvements, drainage assessment

gravel pits, rail-
s, and all other

P e S g X e

ipe elvert i

i1 H
SRARRERT 1 d E
| EREsd | EE s 'g P expenditures by the county for road purposes. It also includes all
: i 2% E & expenditures frt_;m the primary road fund during 1919. Inasmuch
i i Ss35Es ig 8 as the law creating the primary road fund and ﬁr{ally establishing a
% £ é gg r § i §§3§8 ' i primary road system did not become effect:_ve until April, 1919, and
£ g% %- Eggg‘é E:ggi‘% Eggg E masml_:ch as said law permitted the expenditure of county funds on
.§ §§ug 252 g 3 g" gs é “g E the primary system during 1919, it was impossible to show separate-
Eg %;? 2 ns;?-.. 3 E‘E‘ggg Ei ly the expenditures on the county road system and the primary road
is EE%“EE;S E-‘JE B } E system. The above named sum does not include the expenditures
g h'isﬁgg 05 -Egggééﬁgg g from the county motor vehicle road fund for permanent culverts
8555853835535385 ot amounti gy
p [P i o o G N R R nting to $605,881.44, nor the expenditures from the county
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road cash fund of $342,830.33 of which $329,335.46 was spent for
filling bridges and culverts. These expenditures are listed under the
bridge work. \

Of the above county and primary road expenditures of $5257.
48430, $2,174,33465 or 41.3% was spent for permanent work;
$349,939.04 or 6.7% was spent for temporary work; $2,000,42373
or 38.09% was spent for repairs and maintenance; $446,843.92 o
8.5% was spent for equipment and unused material, and $285942.94
or 5.5% was spent for miscellaneous work.

A statement of the total number of miles improved and compara-
tive charts showing the mileage surfaced and permanently graded o
date follows this summary.

“Permanent Work” includes constructing 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 work-
ing 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 and primary road
expenditures which went for permanent work in 1919 increased
39.7% from that of 1918. Likewise the repairs and maintenance
increased 45.3%.

During 1919 repairs and maintenance cost $12325 per mile,
against $85.04 per mile for this work in 1918.

“Temporary Work” includes “oiling roads,” and “Tractor grad-
ing.” No tractor grading is included in this classification unless the
cost is in excess of sixty dollars per mile. Such work costing 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, 1918 and 1919 reports. _

During 1919 there were 444.81 miles of road built to permanent
grades at a cost of $1,126,601.45, or an average of $2,532.77 per
mile. There were 35.47 miles built to temporary grade at a cost of
$77,970.17 or an average of $2,198.29 per mile ; 1370.50 miles of road
were constructed to natural grade at a cost of $291,214.34, or an
average cost of $212.48 per mile; 333.15 miles were surfaced at a
cost of $749,836.67.

Of the total expenditure for repairs and maintenance amountén_&
to $2,000,42375. $678.385.10, or 33.9%, was spent for draggis
“Mich includes the dragging done by patrolmen; $499,543.03 of
24.99% was spent for repairs and maintenance by patrolmen; $822-

ROAD AND BRIDGE EXPENDITURES 133

49560 or 41.04% was spent for repairs not done by patrolmen;
16,230.76 miles, or 96.0%, of the c?unty road system were regularly
dragged an average number of 35.63 times at an average cost of
$1.09 per one mile round trip. The average cost per mile for drag-
ging was $41.80. The county engineers’ reports show that 10,938.68
miles, or 64.9%, of the county and primary road system were under
patrol. Six counties, Allamakee, Cass, Page, Taylor, Union and
Woodbury have no regular patrol system and six counties, Adams,
Calhoun, Grundy, Humboldt, Madison and Pottawattamie do not
give complete reports on their system. There were 695 patrol dis-
tricts, or an average of 8.0 per county having an average length of
15.74 miles. The patrolmen are paid an average salary of $151.57
per month. Their work consists of dragging, repairs and general
maintenance. Deducting the cost of dragging by patrolmen which
is included under dragging, the total average cost of repairs and
general maintenance by patrolmen was $45.67 per mile.

The total expenditures for repairs and maintenance in 1919 aver-
aged $123.25 per mile. In 1918 this expenditure averaged $85.05
per mile. The total county road expenditure in 1918 averaged
$238.24 per mile. In 1919 the total expenditure averaged $311.76
per mile.

Since April, 1913, 9,527.38 miles or 56.8% of the county road sys-
tem and that part of the county system included in the primary sys-
tem has been built to natural grade; 1842.12 miles or 11.0% have
been built to permanent grade, but not surfaced, and 1261.23 miles
or 7.5% have been surfaced. The greater part of this surfacing is
single course gravel averaging about 100 cubic yards per mile.

Detailed comparisons of the road work and expenditures on the
various county road systems are shown in tables No. 9 to 14, inclu-

sive. Table No. 22 shows the number and value of gravel pits
owned by the counties.

Township Road Expenditures.

Reports from 1431 of the 1606 townships were received in time
to be included in this report. Complete reports of township ex-
Pt‘endttures from 46 counties and partial reports from 53 counties are
iricluded in this report. In all 175 townships are not included in this
report.

The 1431 townships reporting show a total road expenditure of

,041,871.72 as compared with a total expenditure of $3,430,882.57
tfePC‘l'tefl by 1412 townships in 1918. The average expenditure per
ownship for those reporting in 1919 is $2,824.51 as compared with



134 IOWA STATE HIGHWAY COMMISSION

an average of $2,429.80 per township for the townships reported i
1918. The township expenditures for 1919 are distributed as .

lows :

Totals.
Permanent WOTK ......ooeeeccessisnasnoniasons § 459,917.84
Temporary WOTK .....cooecnecniiiiniaiannaini, 815,742.57
Repairs ...... b e A A A 1 SN S 7 1,121,223.77
MAINLENATICE «.ccvvrnvaresssassssasrsesenne .... 838,357.68
BEquipment and unused materfal................. 378,571.92
Special CASES .. ... ..conraceraiaiaa it aiie 428,056.96
Total e pinsiism A 3 R TR A e wenens $041,871.78
Percentages.
Permanent WOTK .....ivsiainsaasbasasiamesssasassns 11.4%
Temporary work ........ A N U e S R T 20.2%
Repairs ...... I iy o P S e i e S e e 21.9%
Maintenance ............ vy s ds R b SR 208%
Equipment and unused material..................... 93%
Special COBBE ... i sk s 50 e e A 10.6%
POLRL! v v i R T S ot T B 100.0%

The above percentages show that ¥9.3% 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 approxi-
mately 87,897 miles of township road, and the estimated number of
miles in the 1431 townships reporting in 1919 is 78,319, so that the
average expenditure per mile is $51.61.

The township expenditures reported are shown in detail in sum-
mary tables Nos. 15, 16, 17, 18 and 19.

COMPARISON OF CLASSIFIED ROAD EXPENDITURES.

AMOUNTS
1015 1016 1017 1018 1019

Permanent work._...._. $1,150,764.00 |§1,300,884.00 $2,028,625.08 ‘n.m.wl.a $ !-mﬁ
&Dm.:’nd‘:l:ﬂum 1,148,382.00 082,142.00 | 1,088,050.58 @ 1,376,480.17 ’c“ :
() ek weadies.-|  Swany| oo | enmma| wihend) SR
5 -.f:.l._f.n.d..-_.. 249,061.00 SN I o mme———
g ek 297,020.00 | 242,062.00 | 264,192.08 | 208,840.00 gﬁg
Miscellaneous ..........| 267,078.00 | 240,435.00  251,855.70 | 218,551.53 Ly
Total ..o..............|8$3,396,865.00 |§3,276,026.00 |§4,140,340.50 (§3,866,061.88 [§ li-l"ai.:‘?i-.‘

ol
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PERCENTAGES

1915 Y16 M7 1018 1919
(7] S— 3.1% 10, 0% 49.0% 40.6% 41.3%
ﬁ:ﬂffrimlfm mainte'nee 83.7% 28.5% 26.3% 5.7% | 38.1%
Temporary work— 5.7 10 e
r grading.. 10 6% 15.7% 0.3% 7% 6.1%
f;; girlfls:rornfﬂs ....... s el ipatn 0.58% 1.2% | 0.6% 0.6%
Filling bridges and R
culvert® .- H_ﬁ&;&}i-- LAb =~ - o B e ]
H;:fmrﬁ m 6.7% T.4% 6.4% | 7.8% 8.5%
Miscellanpous - o-o--eemn 7.0% T.0% 6.5% | 5.7% 5.4%
! |

A COMPARISON OF ROAD CONSTRUCTION DURING 1915, 1916, 1917,
1918 AND 1919,

NUMBER OF MILES CONSTRUCTED

Total Five
Classification 1615 1016 1917 1918 | 1919 |YearPeriod
Built to permanent grade ... 462.7 626.2 | B58.44 471,00 872.83 3,208,23
Bulilt to temporary grade. .. 365.9 107.83 218.11 2.7 141.64 1,267.19
Traetor grBAME - —eemmeeeev 2,858.8 | 3,680.0 | 2,407.58 | 2,127.60 | 1,407.80 | 18,252.77
BT L e 182.0 277.0 | 424.58 i 847.70 | 356.01 1,663.7¢
Total mileage eonstructed.____ 3.850:4 | 4,600.08 | 2,963.71 ‘ 2,000.07 | 2,270.27 [ *19,381.96
PERCENTAGE OF COUNTY ROAD SYSTEM CONSTRUCTED
|
| ; Total Five
Classification 16 | 1916 1917 ‘ 1918 | 1919 |YearPeriod
| i
Buflt to permanent grade.____ 2.9 3.0 5.3 I 2.9 2.2 19.0
Built to temporary grade._. 2.9 0.6 1.8 0.1 0.8 7.5
Tractor grading ... ... g 115 22.8 58 | 181 8.3 78.5
B e el 1.1 | A 2.6 | 23 23 8.9
Total percentage constructed.| 20,7 ‘ 20.0 2.5 ‘ 18.2 18.4 | 13.9*

~ Note: The tables thow the actunl number of miles Improved under each class of eon-
struction In any one year and during the five year period. ‘his makes the total number
of miles construeted In exeess of the number of miles in the county road system, 16,868.72
::-lrlt“ﬁinr;: ;Irlsdl:a:g?i lluft (g:jultr;.g l.th' Ililu Imr period miles of road were constructed to

surfa been graded ractor
or bullt to temporary grades. PR TRTINT S a emiot et el 2

ADAIR COUN'LY.
Ronds,

14'1;';: ::la'l counly road expenditure was $23,225 24, of which $2,849.20, or
t;;ﬂpnmu spent for permanent work; $56,456.66, or 23.5% was spent for
31.24 ww work; $1,314.73, or 5.7% was spent for repairs; $11,860.75, or
m;"":‘a :' spent for maintenance; $1,402.40, or 6.1% was spent for equip-
Fournm:nuaed material; $332.50, or 1.3% was spent for special cases.
roads were paine e DUt to permanent grade at a cost of $2,230.12. No
e € built to temporary grade. 64 miles were bullt to natural grade
COBL of $4,682,72. No roads were surfaced,
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The county road gystem was dragged an average of 46 times, the aver-
age cost of dragging being §0.80 per mile one round trip. The average cost
of repairs and maintenance was $76.65 per mile of county road. The total
expenditure per mile of county road was $135.03.

Of the 172 miles in the county road system, %3 were patrolled, there being
4 districts with an average length of 23.25 miles.

The total township road expenditure as shown by reports from all of the
16 townships was $35,870.37.

Bridges.

The total expenditures for bridge and culvert work during 1919 were
$58,6561.43, of which $256,094.65, or 42.2% was spent for permanent bridges
and culverts; $6,953.37,0r 11.6% was spent for temporary bridges and cul-
verts; $9,807.68, or 15.6% was spent for repairs; $10,742.91, or 18.0% was
spent for culvert material for townships; $1,287.00, or 2.2% was spent for
equipment and unused materials; $5,405.82, or 9.1% was spent for filling
bridges and culverts; $750.00, or 1.39% was spent for special cases,

Of the total amount $32,048.02 spent for new bridgcs and culverts;
$26,094.65, or 78.49% was spent for permanent work; $6,953.37, or 21.6%
was spent for temporary work.

The amounts last ahove referred to were spent on the following con-
struction: 3 conerete box culverts, $4,133.7%; 30 concrete pipe with head-
walls, $9,177.76¢ 1 concrete slab bridge, $2,052.68; 2 I-beam spans on concréte
abutments, $7,215.62; 1 pony truss with concrete abutments, $2,614.80; B4
concrete pipe without headwalls, $5.684.54; 4 wood pile bridges, $1,268.83.

ADAMS COUNTY,
Rondns,

The total county road expenditure was $23,868.35, of which $5,618.39, or
23.29% was spent for permanent work: $2,198.20, or 9.29% was spent for
temporary work; $5,954.01, or 24.89, was spent for repairs; $5,623.86, or
23.2% was spent for maintenance; $3,307.39, or 13.99% was spent for equip-
ment and unused material; $1,366.50, or 6.7% was spent for special cases.

No roads were bullt to permanent grade, 5.6 miles, were built to tempo-
rary grade at a cost of $5,518.39. 24.5 miles were built to natural grade at
a cost of $2,198.20. No roads were surfaced.

The county road system was dragged an average of 27.4 times, the aver-
age cost of dragging being $0,80 per mile one round trip. The average cost
of repairs and maintenance was $30.56 per mile of county road. The total
average expenditure per mile of county road was §188.31.

Of the 126.76 miles in the county road system, no mileage was reported
as patrolled.

The total township road expenditure as shown by reports from all of the
12 townships was $25,459.57.

Bridges,'

The total expenditures for bridge and culvert work during 1919 were
$19,165.96, of which $14,111.83, or 28.69% was spent for permanent bridges
and culverts; $6,289.15, or 12.7% was spent for temporary bridges and cul-
verts; $12,906.05, or 26.3% was spent for repairs; $3.975.72, or 8.1% was
gpent for culvert material for townships; $3,450.26, or 7.0% was spent for
equipment and unused materials; $1,168.77, or 2.49% was spent for filling
bridges and culverts; $7,314.18, or 14.9% was spent for special cases.

Of the total amount $20,350.98 was spent for new bridges and culverts;
$14,111,.83, or 60.4% was spent for permanent work; $6,239.15, or 30.6% was
spent for temporary work.

The amounts last above referred to were spent on the following construc-
tion: 2 conerete box culverts, §3,612.13; 34 concrete pipe with headwalls,
$10,647.99; 1 headwall on culvert previously constructed, $51.71; 4 concrete
pipe without headwalls, $280.98; 1 pony trues on piling—wood floor, $5645.93;
16 wood pile bridges, $6,412.24.
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ALLAMAKEE COUNTY.

The total county road expenditures were §34,881.51, of which $100.00 or
0.3% was spent for permanent work; $21,205.35 or 60.8% was spent for tem-
porary work; $6,836.21 or 1.9% was spent for repairs; $3,566.92 or 10.2%
was spent for maintenance; £1.253.03 or 3.6% was spent for equipment and
unused material; $1,922.00 or 5.5% was spent for special cases.

0.8 miles were built to permanent grade at a cost of $100,000. No roads
were built to temporary grade. 285 miles were built to natural grade at
a cost of $21,205.35. No roads were surfaced.

The county road system was dragged an average of 22 times, the average
cost of dragging being $1.20 per mile one round trip. The average cost of
repairs and maintenance was $68.44 per mile of county road. The total
average expenditure per mile of county road was $229.50.

Of the 152 miles in the county road system, no mileage was reported as
patrolled.

The total township road expenditure as shown by reports from 16 of the
18 townships was $29,219.68,

Bridges.

The total expenditures for bridge and culvert work during 1919 were
$41,616.98, of which §7,680.49 or 18.2% was spent for permanent bridges
and culverts; $8,000.48 or 21.5% was spent for temporary bridges and’cul-
verts; $21,053.78 or 50.5% was sgpent for repairs; $2,068.35 or 4.9% was spent
for culvert material for townships; $1,199.08 or 2.9% was spent for fllling
bridges and culverts; $815.80 or 2.0% was spent for special cases,

Of the total amount $16,489.97 spent for new bridges and culverts $7.680.49
or 46.0% was spent for permanent work; $8,909.48 or 54.0% was spent for
temporary work,

The amounts last above referred to were spent on the following construe-
tlon; 5 conecrete box culverts, costing $3,508.21; 2 concrete slab bridges,
$2,069.12; 2 I-beam spans on concrete abutments, $2,003.16; 33 concrete pipe
without headwalls, $1,523.00; 1 pony truss on piling—wood floor, $1,410.43;
5 wood pile bridges, $5,976.05. 4

APPANOOSE COUNTY.
Roads.

The total county road expenditure was $28,077.65, of which $1,560.35 or
5.6% was spent for permanent work; $1,186.90 or 4.3% was|spent for tem-
porary work; $9,414.72 or 33.6% was spent for repairs; $9,346.21 or 33.3%
was spent for maintenance; $1,652.22 or 5.8% was spent for equipment and
unused material; $4,917.25 or 17.5% was spent for special cases.
pol::rymilesdwrere built to permanent grade, 0.5 miles were built tto tem-

Erade al a cost of $1,660.35. 7 miles were f
a cost of $1,186.90. No roads were surfaced. SIERR PR erRadine

The county road system was dragged an average of 38 times, the aver-
age cost of dragging being $0.80 per mile one round trip. The average
cost of repairs and maintenance was $112.67 per mile of county road. The
total average expenditure per mile of county road was $168.63.

Of the 166.5 miles in the county road system, 30 were patrolled, there be-
ing 3 districts with an avrage length of 10 miles, 1

The total township road L
¢xpenditure as shown by r
17 townships was $26,476.60, e DR RN

Bridges.

The total expenditure
$32.773.38, of which
culverts, 3$2,977.68 o
$5,110.21 or 15,69

8 for bridge and culvert work during 1919 were
$3,586.70 or 10.9% was spent for pcrmanent bridges and
r 8.1% was spent for temporary bridges and culverts;
was spent for repalrs; $11,859.07 ar 36.2% was spent for
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culvert material for townships; $2,7564.62 or 8.4% was spent for equipment
and unused materials; §2,649.26 or 8.1% was spent for filling bridges and
culverts; $3,836.84 or 11.7% was spent for special cases.

Of the total amount $6,663.38 spent for new bridges and culverts $3,585.20
or 64.6% was spent for permanent work; $2,977.68 or 45.4% Jwas spent for
temporary work.

The amounts last above referred to were spent on the following constrye-
tion: 1 concrete box culvert, $788.05; 1 I-beam concrete abutments, $2,676.19;
1 steel girder conerete abutments, $221.46; 23 boiler pipe culverts without
headwalls, $2,997.68.

AUDUBON COUNTY.
Roads,

The total county road expenditure was $27,770.79, of which $29.85 or 0.1%
was spent for permanent work; §9,045.00 or 32.3% was spent for repairs;
$10,887.90 or 39.0% was spent for maintenance; $3,619.38 or 12.5% was spent
for equipment and unused matcrial; $4,288.66 or 16.2% was spent for speplul
cases,

No roads were bullt to permanent grade. /No roads were bullt to tem-
porary or natural grades, and none were surfaced.

The county road system was dragged an average of 43.6 times, the aver-
age cost of dragging being $1.00 per mile one round trip. The average wust
of repairs 'and maintenance was $139.39 per mile of county road. The total
average expenditure per mile of county road was §194.20,

Of the 143 milés In the county road system, 143 were patrolled, there he-
ing 3 districts with an average length of 47.66 miles.

The total township road expenditure as shown by reports from all of the
12 townships was $34,063.04.

Bridges.

The total expenditures for bridge and culvert work during 1019 were
$67,684,30, of which $33,061.55 or 48.9% was spent for permancnt bridges
and culverts; $13,952.26 or 20.8% was spent for temporary bridges and cul-
verts; $9,090.77 or 13.5% was spent for repairs; $5,644.94 or 8.2% was spent
for culvert material for townships: $1,737.16 or 2.6% was spent for equip-
ment and unused materials; $3,329.37 or 4.8% was spent for filling bridges
and culverts; $838.256 or 1.2% was spent for special cases. :

Of the total amount $47,043.81 spent for new bridges and culverts §33,061.55
or 70.6% was spent for permanent work; §13,882.26 or 29.57% was spent fof
temporary work.

The amounts last above named were spent on the following construction:
19 concrete box culverts, $25,295.66; 9 concrete plpe with headwalls, $1 965.85;
1 I-beam span on conerete abutments, $5,800.00; 7 conecrete pipe without
headwalls, $676.40; 8 corrugated pipe without headwalls, $474.00; 43 miscel-
laneous bridges and culverts, $12,831.86.

BENTON COUNTY.
Ronds, .

The total county road expenditure was $59,332.29, of which $1,044.31 or
1.8% was spent for permanent work; $4,042.64 or 6.8% was spent for tem-
porary work; $16,3061.07 or 26.9% was spent for repairs; $12,663.67 or 21.4%
was spent for maintenance; $25,291.45 or 425% was spent for equipment
and unused material; $929.15 or 1.6% was spent for special cases.

No roads were built to permanent grade, and none were buflt to tempo-
rary grade, 48 miles were built to natural grade at a cost of §4,042.04. No
roads were surfaced .

The county road system was dragged an average of 24.31 times, the aver-
age cost of dragging being $1.00 per mile one round trip. The average cost
of repalrs and maintenance was $130.65 per mile of county road. The total
average expeénditure per mile of county road was $276.61.
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Of the 214.5 miles in the county road system, 214.5 were patrolled, there
being 1 district with an average length of 214.5 miles.
The total township road expenditure as shown by reports from 15 of

the 20 townships was $54,464.86.

Bridges.

The total expenditures for bridge and culvert work during 1919 were
$110,775.58, of which $76,634.59 or 63.1% was spent for permanent bridges
and culverts: $2,213.59 or 2.1% was spent for temporary bridges and cul-
verts: $16,289.73 or 14.7% was spent for repalrs; §2,449.22 or 2.2% was spent
for equipment and unused materials; $4,060.96 or 3.7% was spent for culvert
material for townships; $6,680.22 or 6.1% was spent for filling bridges and
culverts: $2,338.42 or 2.1% was spent for special cases.

Of the total amount $78,948.03 spent for new bridges and culverts $76,-
634.44 or 97.19% was spent for permanent work; $2,313.69 or 2.9% was spent
for temporary work.

The amounts last above referred to were spent on the following construc-
tion: 61 concrete box culverts, $42,447.54; 1 cast iron pipe with headwalls,
$96.48; 65 concrete slab bridges, $10,491.30; 6 concrete through girders, $10,-
7713.94; 1 I-beam span on concrete abutments, $1,143.26; 8 pony trusses with
concrete abutments, $11,681.83; 89 corrugated pipe without headwalls,
$1,990.06; 30 miscellaneous bridges and culverts, $323.53,

BLACK HAWK COUNTY.
Hoads.

The total county road expenditure was $566,822.23, of which $5,161.70 or
9.0% was spent for permanent work; $5,124.39 or 8.8% was spent for tem-
porary work; $17,964.17 or 31.7% was spent for repairs;: $16,141.54 or 28.4%
was spent for maintenance; §10,645.43 or 18.99 was spent for equipment
and unuscd material; §1,785.00 or 2.2% was spent for special casea.

2 miles were built to permanent grade at a cost of $562.46. No roads were
built to temporary grade. 15 miles were bullt to natural grade at a cost of
$6,124.39. No roads were surfaced,

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 average cost of
revairs and maintenance was $185.35 per mile of county road. The total
average expenditure per mile of county road was $308.81.

Of the 184 miles of the county road system, 184 were patrolled, there be-
ing 13 districts with an average length of 14 miles .,

The total township road expenditure as shown by reports from all of the
18 townships was $38,825.34.

Bridges.

The total expenditures for bridge and culvert work during 1919 were
$67,667.70, of which $36,942.08 or 64.29% was spent for permanent bridges
and culverts, $2,260.95 or 3.9% was spent for temporary bridges and cul-
verts; $10,198.25 or 17.6% was spent for repalrs; $2,428.82 or 4.29 was spent
for culvert material for townships; $1,472.79 or 2.6% was spent for equip-
ment and unused materials; §1,925.18 or 3.4% was spent for flling bridges
and culverts; $2,339.62 or 4.19 was spent for special cases.

Of the total amount $39,203.08 spent for new bridges and culverts, $36,-
942.08 or 94.2% was spent for permanent work; $2,260.95 or 6.8% was spent
for temporary work.

The amounts last above referred to where spent on the following con-*
struction: 65 concrete box culverts, $28,168.40; 2 I-beam Epans on conerete
abutments, $4,342.80: 2 pony trusses with concrete abutments, $4,430.88; 52
corrugated pipe withont headwalls, $878.90; 5 wood pile bridges,’ §1,382.05,
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BOONE COUNTY.
Honds.

The total county road expenditure was $97,131.07, of which $57
58.6% was spent for permanent work; $2,849.81 or 3.0% was spent for tey.
porary work; $14,484.14 or 15.1% was spent for repairs; $15,386.1¢ or 161g
was spent for maintenance, $3,421.69 or 3.6% was spent for equipment and
unused material; 3$3,487.66 or 3.7% was spent for special cases,

6.6 miles were built to permanent grade at a cost of $9,261.74. 1.4 miles
were bullt to temporary grade at a cost of $4,205.41. 12.75 miles were byt
to natural grade at a cost of $2,849.81. 13.5 miles were surfaced with Erave]
at a cost of $25,810.38.

The county road system was dragged an average of 60 times, the averags
cost of dragging being $1.22 per mile one round trip. The average cost gf
repairs and malintenance was $182.69 per mile of county road. The total
average expenditure per mile of county road was $594.07.

Of the 163.5 miles in the county road system, 143.5 were patrolled, thers
belng 6 districts with an average length of 23.9 miles,

The total township road expenditure as shown by reports from 15 of ths
17 townshipa was $51,392.79.

49161 op

Bridges.

The total expenditures for bridge and culvert work during 1919 were
$110,501.77, of which $85,074,71 or T77.0% was spent for permanent bridges
and culverts; $832.15 or 0.8% was spent for temporary bridges and eul-
verts; $9,266.33 or 8.4% was spent for repairs; $2,781.62 or 2.6% was spent
for culvert material for townships; $2,966.30 or 2.7% was spent for equip-
ment and unused materials; $9,433.06 or 8.5% was spent for filling bridges
and culverts; $147,60 or 0.1% was spent for special cases,

Of the total amount $85,906.86 spent for new bridges and culverts, §85,-
074.71 or 99.0% was spent for permanent work; $822.15 or 1.0% was speat
for temporary work.

The amounts last above referred to were spent on the following construe-
tlon: 86 concrete box culverts, $60,088.79; 8 circular conerete culverts,
$1,678.85; 5 concrete slab bridges, $7,695.62; 4 concrete arch bridges, $14,.-
673.70; 3 concrete deck girders, $6,927.12; 1 I-beam span on concrete abut-

ments, $210.63; 23 corrugated pipe without headwalls, $688.82; 5 miscel-
laneous bridges and culverts, $143.33.

BREMER COUNTY.
Roads.

The total county road expenditure was $33,667.27, of which $16,074.14 or
47.4% war spent for permanent work; $4,703.61 or 14.0% was spent for tem-
porary work; $4,278.563 or 12.7% was spent for repairs; $6,300.44 or 187%
was spent for maintenance, §1,921,55 or 5.7% was spent for equipment and
unused material; $380.00 or 1.5% was spent for special cases.

2.50 miles were built to permanent grade at a cost of $7,024.04. 0.15 miles
were bullt to temporary grade at a cost of $1,233.40. 21.25 miles were built
to natural grade at a cost of $4,703.61. 1.5 miles were surfaced with gravel
at a cost of $2,868.30,

The county road system was dragged an average of 24 times, the average
cost of dragging being $0.90 per mile one round trip. The average cost of
repairs and maintenance was $81.13 per mile of county road. The total
#wverage expenditure per mile of county road was $257.99.

Of the 130.5 miles in the county road system, 43 were patrolled, there
being 2 districts with an average length of 21.5 miles.
The total township road ex

penditure as shown b the
14 townships was $26,040.08. T
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Bridges.
tures for bridge and culvert work during 1919 were
;732:3 ;(;“:f :::l?e?td;;;.rsss.sl or 76.5% was spent for permanent bridges and

o, was spent for temporary bridges and culverts;
Suivasts; SI'iU;;Ou?;szfpfnt for s:-epa.irs; $2,176.60 or 3.1% was spent for
33.1460.:3 o:ter.lal for townships; $4,650.56 or 6.6% was spent for equlpment
e mr] materials; $2,430.83 or 3.6% was spent for filling bridges and cul-
:231:-1“;529015.56 or 2.99% was spent for special cases,
of ’tha'tutal amount $55,500.04 spent for new bridges and culverts, $53,-
298.94 or 97.1% was spent for permanent work; $1,601.10 or 2.9% was spent
ork.
fO;;:f:;DDT:;:; :;ut above referred to were spent on the following construe-
tion: &5 concrete box culverts, $23,630.01; 18 concrete pipe with headwalls,
32 555.09- 2 conerete slab bridges, $5,033.00;11 concrete deck girder,
slil 457_5';'; 1 steel girdei concrete abutments, §3,774.24; 2 pony trusses with
conlcreta abutments, $8,499.08; 8 corrugated pipe without headwalls, $191.91;
7 wood pile bridges, $1,363.29; 1 miscellaneous bridges and culverts, $45.90.

BUCHANAN COUNTY.

Roads.

The total county road expenditure was $47,044.83, of which $8,676.567 or
18.4 % was spent for permanent work; $6,440.26 or 13.7% was spent for tem-
porary work; $16,012.03 or 34.0% was spent for repairs; $10,101.06 or 21.4%
was spent for maintenance; $3,787.88 or 8.29% was spent for equipment and
unused materlal; $2,027.03 or 4.3% was spent for special cases.

No roads were buflt to permanent or to temporary grade. 2B8.66 mlles
were built to natural grade at a cost of $6,440.26. No roads were sur-
faced.

The county road system was dragged an average of 21 times, the average
coet of drageging being $0.70 per mile one round trip. The average cost of
repairs and maintenance was $146.07 per mile of county road. The total
average expenditure per mile of county road was $261.36.

Of the 180 miles In the county road system, 179.5 were patrolled, there
being 13 districts with an average length of 13.8 miles.

The total township road expenditure as shown by reports from all of the
16 townships waas $§41,392.46.

Bridges.

The total expenditures for bridge and culvert work during 19819 were
$68.820.89, of which §36,497.14 or 62.2% was spent for permanent bridges
and culverts; $4,787.63 or 8.1% was spent for temporary bridges and cul-
verts; $12,231.39 or 20.7% was spent for repalrs; $3,980.10 or 6.89 was
spent for culvert material for townships; $2568.84 or 0.49% was spent for
equipment and unused materials; $371.79 or 0.6% was gpent for filling
bridges and culverts; $695.00 or 1.2% was spent for special cases,

Of the total amount $41,284.77 spent for new bridges and culverts $36,-
497.14 or 88.49% was spent for permanent work; $4,787.6% or 11.6% was
spent for temporary work,

The amounts last above referred to were spent on the following construc-
tion: b4 concrete box culverts, $23,641,66; 11 circular concrete culverts,
$1,376.00; 1 headwall on culvert previously constructed, $147.38; 6 concrete
slab bridges, $10,685.30; 1 retaining wall, $450.00: 1 deck truss conerete
abutments, $197.90; 82 corrugated pipe without headwalls, $2,032.30; 1 pony
truss on piling—wood floor, $277.05; 7 wood pile bridges, $2,478.28.

BUENA VISTA COUNTY.
Roads,

The total county road expenditure was $67,994.28, of which $41,037.64
or 60.2% was spent for permanent work; $5,381.84 or 7.99% was spent for
repairs; §11,036.22 or 16.2% was spent for maintenance; $2,369.78 or 3.56%
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was spent for equipment and unused material;: $8,168.80 or 12.2¢9, was
spent for special cases.

No roads were built to permanent or to temporary grade. 38.85 mileg
were surfaced with gravel at a cost of $39,130.61.

The county road system was dragged an average of 40.3 times, the aver.
age cost of dragging being $0.93 per mile one round trip. The average cogt
of repairs and maintenance was $96.43 per mile of county road. The total
average expenditure per mile of county road was $399.38,

Of the 170.25 mlles in the county road system, all were patrolled, there
being 6§ districts with an average length of 34.05 miles.

The total township road expenditure as shown by reports from 15 of
the 17 townships was $43,860.48,

Bridges.

The total expenditures for brldge and culvert work during 1919 were
$20,242.70, of which $11,995.51 or 59.29% was spent for pPermanent brldn'.
and culverts; §11.75 or 0.1% was spent for temporary bridges and culverts:
$2,612,93 or 12.9% was spent for repairs; $4,114.08 or 20.4% was spent fm:
culvert material for townships; §469.95 or 2,3% was spent for equipment
and unused materials; $207.77 or 1.09% was spent for filling bridges and
culverts; $830.71 or 4.19 was spent for special cases.

Of the total amount $12,007.26 spent for new bridges and culverts
$11,995.51 or 99.9% was spent for permanent work; $11.76 or 0.1% was
spent for temporary work.

The amounts last above referred to were spent on the following construc-
tion: 20 concrete box culverts, $9,205.36; 1 concrete abutment (footing
lowered), $302.80; 1 retaining wall, $389.42; 2 I-beam spans on concrete
abutments, $2,097.93; 4 corrugated pipe without headwalls, $11.75.

BUTLER COUNTY.
Honds,

The total county road expenditures was $58,325.88, of which $244.50 or
0.4% was spent for permanent work; $12,531.38 or 21.5% was spent for
temporary work; $14,713.38 or 25.29% was spent for repairs; $17,274.62 or
29.1% was spent for maintenance; $13,250.86 or 22.7% was spent for equip-
ment and unused material; $310.568 or 0.5% was spent for special cases,

No roads were built to permanent or to temporary grade. 22 miles were
bullt to natural grade at a cost of $11,629.63. No roads were surfaced.

The county road system was dragged an average of 25.52 times, the
average cost of dragging being $0.75 per miles one round trip. The average
cost of repairs and maintenance was $172.91 per mile of county road. The
total average expenditure per mile of county road was $315.27.

Of the 185 miles in the county road system, all were patrolled, there
belng 12 districts with an average length of 15.48 miles.

The total township road expenditure as shown by reports from all of the
18 townships was $46,934.10.

Bridges.

The total expenditures for bridge and culvert work during 1919 were
§48,972.08, of which $4,324.31 or 8.8% was spent for permanent bridges and
culverts; $16,758.10 or 34.29% was spent for temporary bridges and culverts;
§16,662.07 or 34.1% was spent for repairs; §985.91 or 1.9% was spent for
culvert material for townships; $4,299.36 or 8.8% was spent for equipment
and unused materials; $2,769.97 or 5.6% was spent for filling bridges and
culverts; $3,242.31 or 6.6% was spent for special cases.

Of the total amount $21,082.41 spent for new bridges and culverts $4,324.31

or 20.6% was spent for permanent work; $16,768.10
temporary work, Pt e
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ounts last above referred to were spent on the following construc-
iverts, $4,324.31; 14 corrugated pipe without head-

$565.29; 38 wood pile bridges, $16,192.81.

The am
tion: 7 concrete box cu

walls,

CALHOUN COUNTY.
Roads.

The total county road expenditure was $53,074.00, of which $19,439.08 or
36.19, was spent for permanent work; $588.07 or 1.1% was a::_pent for tem-
porary work; $6,5644.22 or 12.19% was spent for repairs; $8170.27 or 15.1%
was spent for maintenance; $11,198.05 or 20.7% was spent for equipment
and unused material; $8,034.31 or 14.9% was spent for special cases,

11.5 miles were built to permanent grade at a cost of $14,769.68. No
roads were bullt to temporary grade. 14 miles were built to natural grade
at a cost of $588.07. 4 miles were surfaced with gravel at a cost of
sS.TT:::'ajéunty road system was dragged an average of 35 times, the average
cost of dragging being $1.00 per mile one round trip. The average cost of
repairs and maintenance was $84.20 per mile of county road. The total
average expenditure per mile of county road was $308.86.

Of the-174.76 miles in the county road system, none were patrolled, there

belng no districts.
The total township road expenditure as shown by reports from all of the

16 townships was $49,154.92.

Bridges.

The total expenditures for bridge and culvert work during 1918 were
$33,846.39, of which $20,484.97 or 60.6% was spent for permanent bridges
and culverts: $1,454.28 or 4.3% was spent for temporary bridges and cul-
verts: $2,434.84 or 7.2% was spent for repairs; $2,740.72 or 8.1% was spent
for culvert material for townships; $5,666.27 or 16.4% was spent for equip-
ment and unused materlals; $743.96 or 2.2% was spent for filling bridges
and culverts; $421.36 or 1.29% was spent for special cases.

Of the total amount $21,929.25 spent for new bridges and culverts, $20,-
484.97 or 93.49% was spent for permanent work; $1,454.28 or 6.69% was spent
for temporary work.

The amounts last above referred to were spent on the following construe-
tion: 13 concrete box culverts, $10,007.890; 50 circular concrete culverts,
$7,615.82; 8 concrete abutments, $529.15; 1 concrete deck girder, $10.00; 1
I-beam span on concrete abutments, $2,322.10; 31 concrete pipe without
headwalls, $787.83; 1 I-beam span on piling abutments, $32.28; 1 pony truss
on piling—wood floor, $587.27; 1 wood pile bridge, $22.50; 1 miscellaneous
bridges and culverts, $44.40.

CARROLL COUNTY
Roads.

The total county road expenditures were $34,365.56, of which $8,840,35 or
26.8% was spent for permanent work; $7,865.06 or 22,89 was spent for
temporary work; $6,173.07 or 17.99% was spent for repairs: $9,207.49 or
26.8% was spent for maintenance; $2,093.99 or 6.1% was spent for equipment
and unused materials; $185.60 or 0.6% was spent for special cases.

8.5 miles were built to permanent grade at a cost of $5,442.85. No roads
were built to temporary grade. 21 miles were bullt to natural grade at a
cost of $7,686.26. 1.13 miles were surfaced with gravel at a cost of $2,684.91.

The county road system was dragged an average of 24 times, the average
cost of dragging being $2.00 per mlle one round trip. The average cost of
repairs and maintenance was $856.46 per mile of county road. The
total average expenditure per mile of county road was $1950.91.

Of the 180 miles in the county road system, 36 were patrolled, there being
3 districts with an average length of 12 miles. The total township road
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expenditure as shown by reports from 15 of the 16 townships was Sﬂ.sm,zg'
Br;c::el;oal expenditures for bridge and culvert work during 1919 Were
$64,860.89, of which $34,372.02 or 52.8% was spent for permanent bridges
and culverts; $4,164.96 or 6.4% was spent for temporary bridges ang cul-
verts; $7,180.34 or 11.1% was spent for repairs; $5,757.43 or 899 wWas
spent for culvert material for townships; $9,119,94 or 14.1% was spent for
equipment and unused materials; $1,822.27 or 2.8% was spent for filling
bridges and culverts; $2,453.93 or 3.8% was spent for special cases,

Of the total amount $38,526.98 spent for new bridges and culverts,
$34,872.02 or 80.2% was spent for permanent work; $4,154.96 or 10.8% wae
spent for temporary work.

The amounts last above referred to were spent on the following constrye-
tion: 40 concrete box culverts, $24,071.01; 1 headwall on culverts previous.
Iy constructed, $289.88; 1 concrete slab bridge, $630.00; 1 retaining wall,
$1.95; 2 I-beam spans on concreéte abutments, $9,379.08; 8 concrete Dipe
without headwalls, $420.38; 30 corrugated pipe without headwalls, $1,659.80;
6 wood pile bridges, $1,762.19; 3 miscellaneous bridges and culverts, $313.50.

CASS COUNTY.
Roads.

The total county road Bxpenditure was $28,785.67, of which $13,586.71
or 47.0% was spent for repairs; $10,296.25 or 35.69 was spent for malinten-
ance; $2,951.41 or 10.6% was spent for equipment and unused material and
$1,951.30 or 6.8% was spent for special cases.

No roads were built to permanent, temporary or natural grade and none
were surfaced.

The county road system was dragged an average of 36 times, the aver-
age cost of dragging being $1.00 per mile one round trip. The average
cost of repairs and maintenance was $151.83 per mile of county road. The
total average expenditure per mile of county road was $182.94.

The total township road expenditure as shown by reports from all of the
16 townships was $41,690.10.

Bridges,

The total expenditure for bridge and culvert work during 1919 was $107,-
938.51, of which $75,000.69 or 69.4% was gpent for permanent bridges and
culverts; $13.330.20 or 12.3% was spent for temporary bridges and cul-
verts; §4,602.57 or 4.3% was spent for repairs; $977.20 or 0.9% was spent for
culvert material for townships; $3,434.31 or 3.29% was spent for eguipment
and unusged materials, $10,563.70 or 9.89, was spent for filling bridges and’
culverts and $29.84 or 0.19% was spent for special cases.

Of the total amount, $88%,330.8%y spent for new bridges and culverts,
$75,000.60 or 86.0% was spent for permanent work and $13,330.20 or 15.0%
was spent for temporary work.

The amounts last above referred to were spent on the following construe-
tion: 26 concerte box culverts, $45,295.38; 43 concrete pipe with headwalls,
§19,0256.59; 1 hoiler pipe culvert, §155.38; 3 headwalls on culverts previously
constructed, $358.00; 1 concrete slab bridge, $3,781.39; 3 I-beam spans on
concrete abutments, $6,188.28; 1 pony truss with concrete abutments,

$196.67; 41 concrete pipe without headwalls, $8,414.54 and 19 wood pile
bridges, §4,915.66.

CEDAR COUNTY.
Roads,

The total county road expenditure was $29,921.74, of which $3,764.33 or
12.6% was spent for permanent work; $8,619.74 or 28,99, was spem' wor tem-
porary work; $2,697.25 or 8.7% was spent for repairs; $8,444.81 or 28.2%
was spent for maintenance; $2,131.51 or 7.1% was spent for equipment and
unused material; $4,364.10 or 14.6% was spent for special cases.
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0.67 miles were built to permanent grade at a cost of $2,001.78. 0.37

= rere built to temporary grade at a cost of $144.00. 82.95 miles were
:li:fts:‘; natural grade at a cost of $8,682.24. 0.37 miles were surfaced with
ll‘:ne stone at a cost of $482.90.

The county road system was dragged an average of 21.5 times, the
average cost of dragging being $0.80 per mile one round trip. The average
cost of repairs and maintenance was $68.37 per mile of county road, The
L.atal average expenditure per mile of county road was $185.27.

Of the 161.5 miles in the county road system, 126 were patrolled, there
being 4 districts with an average length of 31.5 miles.

The total township road expenditure as shown by reports from 9 of
the 17 townships was $38,783.53.

Bridges.

The total expenditures for bridge and culvert work during 1919 were
$76,080.62, of which £54,178.83 or 71.2% was spent for permanent bridges
and culverts: $490.50 or 0.69% was spent for temporary bridges and cul-
verts: $13,308.35 or 17.69% was spent for repairs; $6,273.42 or 8.29% was
spent for equipment and unused materials; $848.40 or 1.19 was spent for
filling bridges and culverts; $986.12 or 1.3% was spent for special cases.

Of the total amount §54,669.33 spent for new bridges and culverts,
$54,178.83 or 99.1% was spent for permanent work; $490.50 or 0.99% was
spent for temporary work.

The amounts last above named were spent on the following construc-
tion: 64 concrete box culverts, $27,406.75; 4 I-beam spans on concrete
abutments, $9,949.43; 3 pony truss with concrete abutments, $16,822,65;:
1 corrugated pipe without headwalls (placing only), $5.00; miscellaneous
bridges and culverts, $485.50.

CERRO GORDO COUNTY.
Roads.

The total county road expenditure was $88,420.59, of which $58,844.01 or
66.6% was spent for permanent work; $3,491.00 or 3.89% was spent for tem-
porary work; $10,614.71 or 12.0% was spent for repairs; $10,692.59 or 12.19
was spent for equipment and unused materials; $840.10 or 1.09% was spent
for special cases.

No roads were built to permanent or temporary grades. 13 miles were
built to natural grade at a cost of $3,491.00. 1.80 miles were surfaced with
concrete at a cost of $51,737.72.

The county road system was dragged an average of 31 times, the aver-
age cost of dragging being $0.90 per mile one round trip, The average
cost of repairs and maintenance was $128.92 per mile of county road. The
total average expenditure per mile of county road was $535.01.

Of the 165.27 miles In the county road system, 110.5 were patrolled, there
being 7 districts with an average length of 15.78 miles.

The total township road expenditure as shown by reports from all of the
16 townships was $65,544.56.

Bridges.

The total expenditures for bridge and culvert work during 1919 were
$61,742.92, of which $43,661.71 or 70.8% was spent for permanent bridges
and culverts; $2,346.90 or 3.8% was spent for temporary bridges and cul-
verts; $6,925.14 or 11.2% was spent fon repairs; $2,606.01 or 4.1% was spent
for culvert material for townships; §3,744.50 or 6.0% was spent for equip-
ment and unused materials; $1,300.561 or 2.1% was spent for filling bridges
and culverts; §1,254.15 or 2.0% was spent for special cases.

10
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The amounts last above referred to were spent on the following constrye.
tion: 26 concrete box culverts, $9,022.96; 30 circular concrete culverty
$3,025.92; 2 concrete slab bridges, $6,661.39; 6 concrete deck girders,

Of the total amount $46,008.81 spent for new bridges and culverts, $43..
§61.71 or 94.9% was spent for permanent work; $2,346.90 or 5.1% was spent

for temporary work. -
$20,279.00: 2 I-beam spans on concrete abutments, $3,772.44; 10 corrugated

pipe without headwalls, $193.90; 1 I-beam span on piling abutments, §3,153

CHEROKEE COUNTY.

Roads.

The total county road expenditure was $65,701.49, of which §39,208.44 or
59.6% was spent for permanent work; $3,231.31 or 4.9% was spent for tem-
porary work; $7,130.39 or 10.9% was spent for repairs; $11,958.33 or 18.2%
was spent for maintenance; $2,006.86 or 3.0% was spent for equipment and
unused materials: $2,166.16 or 3.3% was spent for special cases.

11.26 miles were bullt to permanent grade at a cost of $38,035.32. No
roads were bullt to temporary grade. 13.6 miles were bullt to natural
grade at a cost of $3,231.31, No roads were surfaced.

The county road system was dragged an average of 25 times, the aver-
age cost of dragging being $0.98 per mile one round trip. The average
cost of repalrs and maintenance was $123.56 per mile of county road. The
total average expenditure per mile of county road was $425.25,

Of the 154.6 miles In the county road system, 72 were patrolled, there
being b distriets with an average length of 14.4 miles.

The total township road expenditure as shown by reports from 15 of the
16 towonships was $36,682.17.

Bridges,

The total expenditures for bridge and culvert work during 1919 were
$175,827.69, of which $133,278.563 or 75.7% was spent for permanent bridges
and culverts; $3,986.8%8 or 2.37% was spent for temporary bridges and cul-
verts; $156,318.52 or 8.89% was spent for repairs; $2,227.40 or L3% was
spent for culvert material for townships; $8,984.44 or 5.1% was spent for
equipment and unused materials; $5,855.05 or 3.3% was spent for filling
bridges and culverts; $6,176.77 or 3.5% was spent for special cases.

Of the total amount $137,265.41 spent for new bridges and culverts, §133.-
278.53 or 97.7% was spent for permanent work; $3,986.88 or 2.3% was
spent for temporary work.

The amounts last above referred to were spent on the following construc-
tion: 118 concrete box culverts, $76,679.28: 4 corrugated pipe with head-
walls, $628.07; 9 concrete slab bridges, $21,194.58; 12 I-beam spans on con-
crete abutments, $27,621.60; 2 pony trusses with concrete abutments
$7,155.00; 35 cast {ron pipe without headwalls, $1,489.75; 8 I-beam spans on
piling abutments, $1,348.01; 3 wood plle bridges, $1,154.12.

CHICKABAW COUNTY.
Nonds,

The total county road expenditure was §27,070.85, of which $8,801.81 or
32.8% was spent for permanent work; $4,414.73 or 16.3% was spent
temporary work; $2,232.96 or 8,3 was spent for repairs; $6,972.26 or 25.8%
was spent for maintenance; $2,844.11 or 10.5% was spent for equipment and
unused ‘material; $1,714.98 or 6.3% was spent for special cases. :

4.5 miles were bullt to permanent grade at a cost of $2,643.33. No roads
were bullt to temporary grade. 20.5 miles were built to natural grade ata
cost of $4,414.73. 7 miles were surfaced with gravel at a cost of $5988.48

The county county road system was dragged an average of 21 times, m
average cost of dragging being $1.00 per mile one round trip. The aver:
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age cost of repairs and maintenance was $58.82 per mile of county road.
The total average expenditure per mile of county road was $172.98,

Of the 156.5 miles in the county road system, all were patrolled, there
being 16 districts with an average length of 9.8 miles,

The total township road expenditure as shown by reports from all of the
12 townships was $36,833.77.

Bridges.

The total expenditures for bridge and culvert work during 1919 were
$34,089.49, of which §14,569.36 or 42.7% was spent for permanent bridges
and culverts; $7,744.82 or 22.7% was spent for temporary bridges and cul-
verts; $6,734.58 or 19.9% was spent for repairs; $1,100.00 or 3.29% was
spent for culvert material for townships; §1,6806.74 or 4.9% was spent for
equipment and unused materials; §2,2656.00 or 6.6% was spent for flling
bridges and culverts.

Of the total amount §22,304,17 spent for new bridges and culverts
$14,658.35 or 66.4% was spent for permanent work; $7,744.82 or 34.6% was
spent for temporary work.

The amounts last above named were spent on the following construetion:
12 concrete box culverts, $6,393.89; 2 I-beam spans on concrete abutments,
$7,965.46; 40 corrugated pipe without headwalls, $1,046.44; 36 wood pile
bridges, §$6,698.38.

CLARKE COUNTY.
Roads.

The total county road expenditure was $24,661,17, of which $6,000.00 or
24.6% was spent for temporary work; $1,399.18 or 5.8% was spent for
repairs; $11,783.58 or 47.7% was spent for malintenance; $3,898.21 or 15.8%
Was spent for equipment and unused material: $1.480.20 or 61% was
spent for special cases.

No roads were built to permanent or temporary grade, and no roads were
surfaced. No mileage was reported bullt to natural grade.

The county road system was dragged an average of 45.13 times, the
average cost of dragging being $0.80 per mile one round trip. The aver-
age cost of repairs and maintenance was $111.12 per mile of county road.
The total average expenditure per mile of county roaa was $207.04.

Of the 118.63 miles in the country road system all were patrolled, there
being 4 districts with an average length of 29.66 miles.

The total township road expenditures as shown by reports from f th
12 townships was $21,333.37. e Nt

Bridges: : e

The total expenditures for bridge and culvert work durin 9 :
$35,399.41, of which $15,231.69 or 42.9% was apent for permn.:er:t I:rt:;;:
::l_dt:usl¥:rta: $2,402.19 or 6.8% was spent for temporary bridges and cul-
e .] +049.06 or 19.9% was spent for repaira; $1,186.80 or 3.4% was Bpent

r culvert material for townships; $3,278.10 or 9.3% was spent for equip-

ment and unused materials:
ol Sl 8; $6,252.67 or 17.7% was spent for filling bridges

Of the total amount $17,83
231.69 or 86.3% was spent
spent for temporary worlk.

The amounts last above referred to were spent on the following con-
-::Juction: 21 concrete box culverts, §14,608.09; 1 concrete pipe with head-
wlll. §260.50; 1 corrugated pipe with headwalls, $202.87; 1 headwall on
culvert previously constructed, $170.13; 2 concrete pipe without headwalls,

$409.24; 18 corrugated pi
pe without headwall 073.65;
DI rosn S i 8, $1,073.65; 2 pony trusses on

3.78 spent for new bridges and culverts $15,-
for permanent work: $2,402.19 or 13.7% was
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CLAY COUNTY.
Roads.

The total county road expenditure was $33,193.87 of which $16,570.74 or
49,99 was spent for permanent work: $3,821.31 or 11.5% was spent {or
repairs; $6,937.03 or 20.8% was spent for maintenance; $3,543.33 or 10.85
was ipent for equipment and unused materials; $2,321.44 or 7.0% was
spent for special cases.

No roads were built to permanent, temporary or natural grade. 1g
miles were surfaced with gravel at a cost of $1§,311.53.

The county road system was dragged an average of 35 times, the average
cost of dragging being §0.90 per mile one round trip. The average cost
of repairs and maintenance was $69.85 per mile of county road. Tpe
total average expenditure per mile of county road was $215.54,

Of the 154 miles in the county road system, 36 were patrolled, there
beling 3 districts with an average length of 12 miles.

The total township road expenditures as shown by reports from 10 of the
16 townships was $35,324.99,

Bridges.

The total expenditures for bridge and culvert work during 1919 were
$43,229.12 of which $28,697.01 or 66.3% was spent for permanent bridges
and culverts; $2,638.27 or 6.1% was spent for temporary bridges and cul-
verts; $1,803.49 or 4.29% was spent for repairs; $3,6567.12 or B.5% was
spent for culvert material for townships; $6,109.33 or 14.1% was spent
for equipment and unused materials; §288.90 or 0.7% was spent for filling
bridges and culverts; $35.00 or 0.1% was spent for special cases.

Of the total amount $31,335.28 spent for new bridges and culverts
$28,697.01 or 91.59% was spent for permanent work; $2,638.27 or 85%
was spent for temporary work.

The amount last above referred to, were spent on the following construe-
tion: 14 conecrete box culverts, $10,493.79; 1 concrete arch bridge paving,
$7,334.51; 1 concrete pier, $2,376.35; 2 pony trusses with concrete abutments,
$8,492.36; 10 corrugated pipe without headwalls, $72.15; 1 pony truss on
piling, wood floor, $475.50; 7 wood pile bridges, $2,090.62.

CLAYTON COUNTY.

“onds. =

The total county road expenditures was $29,471.14, of which $1,060.10 or
3.6% was spent for permanent work; $3,161.92 or 10.7% was spent for re-
pairs; $18,497.85 or 62.8% was spent for maintenance: $6,342.97 or 21.5%
was spent for equipment and unused material; $408.30 or 1.49 was spenl
for special cases.

No roads were built to permanent grade. 0.5 miles were built to tem-
porary grade at a cost of $1,060.10. No roads were built to natural grade
and no roads were surfaced.

The county road system was dragged an average of 556 times, the
average cost of dragging being $0.76 per mile one round trip. The aver-
age cost of repairs and malntenance was $104.74 per mile of county road
The total average expenditure per mile of county road was §$142.50.

Of the 206.8 miles in the county road system, all were patrolled, there
belng 44 districts with an average length of 4.70 miles.

The total township road expenditure as.shown by reports from all of th®
22 townships was $57,290.23.

Bridges.

The total expenditures for bridge and culvert work during 1018 were
$60,026.86, of which $45,689.58 or 76.29% was spent for permanent bridges
and culverts; $3,506.81 or 6.8% was spent for temporary bridges and cul:
verts; $6,872.61 or 11.4% was spent for repairs; $2,481.48 or 4.19% wa$
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spent for culvert material for townships; $523.90 or 0.9% was spent for
filling bridges and culverts; $817.93 or 1.4% was spent for special casens.

Of the total amount §$49,196.39 spent for new bridges and culverts $45,-
689.58 or 92.9% was spent for permanent work; $3,506.81 or 7.1% was spent
for temporary work.

The amounts last above referred to were spent on the following con-
struction: 23 box culverts, concrete, $22,162.73; 3 concrete slab bridges,
$2,531,90; 2 I-beam spans on concrete abutments, $2,233.15; 2 high steel
trusses, concrete abutments, $18,761.80; 33 corrugated pipe without head-
walls, $989.89; 2 I-beam spans on piling abutments, §643.24; 2 pony trusses
on piling, wood floor, $1,153.50; 2 wood pile bridges, $720.18.

CLINTON COUNTY.
Roads.

The total county road expenditure was $76,821.62, of which $35.961.18 or
47.19% was spent for permanent work; $7.508.20 or 9.8% was spent for tem-
porary work; $12,513.34 or 16.3% was spent for repairs; $7,903.98 or
10.39% was spent for maintenance; $10,619.97 or 13.6% was spent for equip-
ment and unused materials; $2,414.95 or 2.9% was spent for special cases,

11.61 miles were built to permanent grade at a cost of $32,019.17. No
roads were built to temporary or natural grade. 0.4 miles were surfaced
with gravel at a cost of $2,068.60.

The county road system was dragged an average of 37.6 fimes, the
average cost of dragging being $0.87 per mile one round trip. The aver-
age cost of repairs and maintenance was $98.28 per mile of county road.
The total average expenditure per mile of county road was $369.77.

Of the 207.756 miles in the county road system, 13 were patrolled, thera
being 2 districts with an average length of 6.5 miles.

The total township road expenditure as shown by reports from 19 of
the 20 townships was $60,084,02,

Bridges.

The total expenditures for bridge and culvert work during 1919 were
$89,334.24, of which $66,032.53 or 74.09% was spent for permanent bridges
and culverts; $1,536.99 or 1.7% was spent for temporary bridges and cul-
verts; $6,297.39 or 7.0% was spent for repairs; $3,439.34 or 3.8% was spent
for culvert material for townships; $7,660.76 or 8.6% was spent for equip-
ment and unused materials; $2,738.24 or 3.1% was spent for filling bridges
and culverts; $1,633.99 or 1.8% was spent for special cases.

Of the total amount $67,569.52 spent for new bridges and culverts $66,-
032.53 or 87.7% was spent for permanent work; $1,536.99 or 2,39 was spent
for temporary work.

The amounts last above referred to were apent on the following con-
struction: 30 concrete box culverts, $33,752.66; 1 concrete siab bridge,
$1,378.87; 3 I-beam spans on concrete abutments, $6,759.60; 3 pony trusses
with concrete abutments, $15,617.30; 1 high steel truss concrete abutments,
$8,624.30; 49 corrugated pipe without headwalls, $1,085.08; 3 boiler pipe cul-

verts without headwalls, $160.90; 1 I-beam spans on piling abutments,
$60.00; 4 wood pile bridges, $231.01.

CRAWFORD COUNTY.

N

Roads.

The total county road expenditure was $161,105.57, of which $109,395.77
or 72.2% was spent for permanent work; $24,203.89 or 16.2% was spent for
repairs; $12,779.54 or 8.49 was spent for maintenance; $839.77 or 0.6%

Wwas spent for equipment and unused materials; $3,886.60 or 2.6% was
spent for special cases. z
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14.54 miles were built to permanent grade at a cost of $109,395.77, No
roads were bullt to temporary or natural grade and no roads wete
surfaced.

The county road system was dragged an average of 52.66 times, the
average cost of dragging being $0.95 per mile one round trip. The aver.
age cost of repairs and maintenance was $231.91 per mile of county road,
The total average expenditure per mile of county road was $951.61.

Of the 158.79 miles in the county road system, 69 were patrolled, there
being 12 districts with an average length of 6.75 miles. The total towp.
ship road expenditure as shown by reports from all of the 20 townships
was $66,299.84.

Bridges.

The total expenditures for bridge and culvert work during 1919 were
$202,347.17, of which $41,844.26 or 70.1% was spent for permanent bridges
and culverts; $5,762.88 or 2.89; was spent for temporary bridges and cul-
verts; $29,011.75 or 14.3% was spent for repairs; $5,781.60 or 2.9% was spent
for filling bridges and culverts; $14,638.08 or 7.3% was spent for speclal
cases.

Of the total amount $14,760.14 spent for new bridges and culverts $141.-
844.26 or 96.1% was spent for permanent work; $5,762.88 or 3.9% was spent
for temporary work.

The amounts last above referred te were spent on the following con-
struction: 75 concrete box culverts, $77.683.68; 4 circular concrete culverts,
$1,618.82; 2 boller pipe culverts with headwalls, $185.00; 1 concrete slab
bridge, $4,500.00; 4 I-beam spans on concrete abutments, $10,384,86; 4 pony
trusses on concrete abutments, $§47,671.80; 59 corrugated pipe without head-
walls, $1,811.90; 26 wood pile bridges, $3,950.98,

DALLAS COUNTY.
Ronds. y ;

The total county road expenditure was $58,200.87, of which $20,091.58 or
34.49% was spent for permanent work; $2,575.30 or 4.49% was spent for tem-
porary work; $7.197.79 or 12.49 was spent for repairs; $11,221.00 or 18.3%
was spent for maintenance; $3,7056.30 or 6.49% was spent for equipment
and vnused materials; $13,409.89 or 23.19% was spent for speclal cases.

7.12 miles were bullt to permanent grade at a cost of $4,762.80. No
roads were built to temporary grade. 25.75 miles were built to natural
grade at a cost of $2,675.30. 7.19 miles were surfaced with gravel at a
cost of $13,210.59.

The county road system was dragged an average of 47.76 times, the
average cost of dragging being $1.00 per mile one round trip. The aver-
age cost of repairs and maintenance was $107.58 per mile of county road.
The total average expenditure per mile of county road was $329.96.

Of the 171.2 miles in the county road svstem, all were patrolled, there
being 3 districts with an average length of 57 miles.

The total township road expenditure as shown by reports from all of the
16 townshlps was $54,346.32.

Bridges,

The total expenditures for bridge and culvert work during 1919 were
$61,628.87, of which $31,766.31 or 61.49% was spent for permanent bridges
and culverts; $1,678.20 or 2.9% was spent for temporary bridges and cul-
verts; $8,473.19 or 16.4% was spent for repairs: $4,659.19 or 9,09 was spent
for culvert material for townships; $394.31 or 0.8%% was spent for equipment
and unused materials; $3,476.37 or 6.8% was spent for filling bridges and
culverts; $1,381.20 or 2.7% was spent for special cases.
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Of the total amount $33,244.61 spent for new bridges and culverts $31,-
766.31 or 95.56% was spent for permanent work,; $1,478.30 or 4.6% was spent
for temporary work. .

The amounts last above referred to were spent on the following con-
struction: 23 concrete box culverts, §20,377.85; 45 circular concrete culverts,
$8,394.16; 1 concrete pier, $2,994.30; 50 concrete pipe without headwalls,
$427.68; 18 corrugated pipe without headwalls, $1,050.62,

DAVIS COUNTY.
Ronads.

The total county road expenditure was $20,369.56, of which $5,824.60 or
98.69 was spent for repairs; $6,472.08 or 31.8% was spent for maintenance;
$6.808.85 or 33.3% was spent for equipment and unused material; $1,246.02
or 6.39% was spent for special cases.

No roads were built to permanent, temporary or natural grade, and no
roads were surfaced,

The county road system was dragged an average of 39,6 times, the javer-
age cost of dragging being $0.70 per mile one round trip. The average cost
of repairs and maintenance was §74.16 per mile of county road. The total
average expenditure per mile of county road was $122.86.

Of the 165.8 miles in the county road system, all were patrolled, there
being 20 districts with an average length of 8,29 miles.

The total township road expenditure as shown by reports from all of the
156 townships was $24,161.64.

Bridges.

The total expenditures for bridge and culvert work during 1919 were
$49,520.91, of which $21,042.67 or 62.7% was /spent for permanent bridges
and culverts: $1,681.17 or 3.49% was spent for temporary bridges and cul-
verts; $11,236.64 or 22,89, was spent for repairs; $496.90 or 1.0¢ was spent
for culvert material for townships; $916.34 or 1.89% was spent for equipment
and unused materials; $3,747.54 or 7.56% was spent for filling bridges and
ciulverts; $299.75 or 0.8% was spent for special cases.

Of the total amount $32,723.74 spent for new bridges and culverts,
$31,042.57 or 94.9% was spent for permanent work; $1,681.17 or 5.1% was
spent for temporary work.

The amounts last above referred to were spent on the following construc-
tion: 23 concrete box culverts, $17,766.39; 3 ecircular concrete culverts,
$805.73; 105 concrete pipe with headwalls, $11,210.95; 1 corrugated pipe with
headwalls, $85.10; 11 headwalls on culverts previously constructed, $1,181.40;
1 eorrugated pipe without headwalls, $82.05; 1 pony truss on piling—wood
floor, $31.35; 7 wood pile bridges, $1,667.77.

DECATUR COUNTY.
Ronds,

The total county road expenditure was $33,927.36, of which $2,136.19 or
£.3% was spent for temporary work; $2,326.72 or 6.8% was spent for re-
pairs; §18,371.23 or 54.1% was spent for maintenance; $6,5614.72 or 19.3% was
gpent for equipment and unused material; $4,678.560 or 13,6% was spent for
special cases.

No roads were built to permanent or temporary grade. 18.73 miles were
built to natural grade at a cost of $2,136.19. No roads were surfaced.

The county road system was dragged an average of 65 times, the average
cost of dragging being $1.00 per mile one round trip. The average cost of
repairs and maintenance was $129.97 per mile of county road. The total
average expenditure per mile of county road was $213.05,

Of, the 159.25 miles in the county road system 159.25 miles were patrolled,
there being 8 districts with an average length of 20 miles.

The total township road expenditure as shown by reports from 11 of the
16 townships was §17,555.46.
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Bridges.

The total expenditures for bridge and culvert work during 191g
$111,194.16, of which $45.557.69 or 41.0% was spent for permanent by
and culverts; $4,152.30 or 3.79% was spent for temporary bridges an
verts; $24,671.70 or 22.2% was spent for repairs; $3,686.73 or 3.29, was spent
for culvert material for townships; $26,307.57 or 23.6% was spent for equip-
ment and unused materials; $5,625.73 or 5.1% was spent for filling bridges
and culverts; $1,292.44 or 1.2% was spent for special cases.

Of the total amount §49,709.99 spent for new bridges and culverts $45.-
557.69 or 91.6% was spent for permanent work; §4,152.30 or 8.49 wag spent
for temporary work.

The amounts last above referred t) were gpent on the following construe-
tion: 14 concrete box culverts, $19,183.656; 13 circular concrete culverts,
$4,267.20; 12 concrete pipe with headwalls, §6,121.56; 2 concrete glah,
$7,135.568; 3 I-beam spans on concrete abutments, $8,849.70; 15 concrete pipe
without headwalls, $2,033.54; 22 corrugated pipe without headwalls, $857.57;
1 boiler pipe without headwalls, $103.30; 6 miscellaneous bridges and cyl-
verts, $1,157.89.

Were
ldges
d cul-

DELAWARE COUNTY.
Roads,

The total county road expenditure was $38,246.65, of which $10,832.59 or
2B.2% was spent for permanent work; $4,291.75 or 8.5% was spent for tem-
porary work; $1,501.45 or 3.9% was spent for repairs: $17,421.16 or 45.4%
was spent for malntenance; $4,247.10 or 11.5% was spent for equipment and
unused materials; $§952.60 or 2.5% was spent for special cases.

3 miles were built to permanent grade at a cost of $4,642.75. No roads
were built to temporary grade. 13 miles were built to naturel grade at &
coet of $1,291.76. 5,26 miles were surfaced with Eravel at a cost of $5,957.20,

The county road system was dragged an average of 42 times, the aver-
age cost of dragging being $0.82 per mile one round trip. The average cost
of repairs and maintenance was $107.51 per mile of county road. The total
average expenditure per mile of county road was $217.31,

Of the 176 miles in the county road system, all were patrolled, there
being 8 districts with an average length of 22 miles,

The total township road expenditure as shown by reports from 15 of the
16 townships was $42,5655.43,

Bridges,

The total expenditures for bridge and eculvert work during 19%1% were
$60,626.71, of which $33,275.99 or 65.8% was spent for permanent bridges and
culverts; $759.06 or L.6% was spent for temporary bridges and culverts;
$7.870.30 or 15.5% was spent for repairs: $3,278.25 or 6.65% was spent for
culvert material for townships; $1,442.96 or 2.8% was spent for equipment
and unused materials; $4,842.65 or 7.69% was spent for fllling bridges and
culverts; $167.50 or 0.3% was gpent for svecial cases.

Of the total amount $34,035.05 spent for new bridges and culverts $33-

275.99 or 97.8% was spent for permanent work; $759.06 or 2.2% was spent
for temporary work.

The amounts last above referred to were spent on the following construec-
tion: 28 conerete box culverts, $16,533.86; 20 ecircular concrete culverts,
$3,339.93; 1 headwall on culvert previously constructed, §307.00; 1 concrete
slab bridge, $4,456.00; 3 I-beam spans on concrete abutment, $6,010.00; 1

pony truss with concrete abutment, $2,629.20: 27 ithout
headwalls, $759.06. H L RugR ol e
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DES MOINES COUNTY.

Ro;:&tntal county road expenditure was $15.6567.70, of which $169.53 or 1.5%
e

t for e vork: r 0.6% was spent for temporary

f sermanent work; $80.11 or 0.6%

work; $1,753.44 ‘nr 11.19 was spent for repairs; $11,6561.19 or 74.8% was spent
r : . . %

was spen

r intenance; $1,591.21 or 10.0% was spent for equipment and unused
e “. 412.22 or 2.0% was spent for special cases,
m;t:r:z;tdt wc;;'e built te permanent, temporary or natural grades, and no
I'O;?ls :oe;:t:u:::ge:}stem was dragged an average of 24 times, the average
cost :f dragging being $0.90 per mile one round trip. The average cost of
repairs and maintenance was $156.560 per mile of county road. The total
average expenditure per mile of county road was $181.64. N
Of the 85.66 miles in the county road system, all were patrolled, there
being 6 districts with an average length of 14.28 miles.
The total township road expenditures as shown by reports from all of the
12 townships was $31,147.07.

Bridges.

The total expenditures for bridge and culvert work during 1919 Swere
$30,261.73, of which $13,214.30 or 43.6% was spent for permanent bridges
and culverts; $544.01 or 1.8§% was spent for temporary bridges and cul-
verts: $7,208.98 or 23.7% was spent for repairs; H.%Z-i.u‘:’ or 16.0% was spent
for culvert material for townships; $2,267.45 or 7.6% was spent for equip-
ment and unused materials; $2,212.92 or 7.4% was spent for special cases.

Of the total amount $13,758.31 spent for new bridges and culverts $13,-
214.30 or 96.1% was spent for permanent work; $544.01 or 3.99% temporary
work.

The amounts last above referred to were spent on the following construe-
tion: 20 concrete hox culverts, §9.975.92; 9 concrete pipe with headwalls,
$2,114.69; 1 pony truss with concrete abutments, $1,123.69; 2 corrugated pipe
without headwalls, $100.60; 1 I-beam span on piling, $443.51,

DICKINSON COUNTY,
Ronds.

The total county road expenditure was $40,630.94, of which $1,430.74 or
3.6% was spent for permanent work; $3,488.08 or 8.6% was spent for tem-
porary work; $13,380.59 or 32.8% was spent for repairs; $14,799.50 or 36.5%
was spent for maintenance; $1,529.80 or 3.8% was spent for equipment and
unused material; $6,002.25 or 14.89% was spent for special cases.

No roads were built to permanent or temporary grade, 14 miles wers
built to natural grade at a cost of $3,488.06. No roads were surfaced.

The county road system was dragged an average of 45 times, the average
cost of dragging being $1.00 per mile one round trip. The average cost of
repairs and maintenance was $251.61 per mile of country road. The total
average expenditure per mile of county road was $362.78.

Of the 112 miles in the county road system, 112 were patrolled, there be-
ing 11 distriets with an average length of 10.2 miles,

The total township road expenditure as shown by reports from 9 of the
12 townships was $25,677.66.

Bridges.

The total expenditures for bridge and culvert work during 1919 were
$16,329.70, of which $11,706.22 or 71.7% was spent for permanent bridges
and culverts; $468.54 or 2.99% was spent for temporary bridges and culverts;
$2,791.94 or 17.0% was spent for repairs; $160.42 or 1.0% was spent for cul-

vert material for townships; $1,202.58 or 7.49% was spent for equipment and
unused materials,
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Of the total amount $12,174.76 spent for new bridges and culvertg $11..
706.22 or 96.1% was spent for permanent work; $468.54 or 3.9% was spens
for temporary work.

The amounts last above referred to were spent on the following constrye.
tion: 29 concrete box culverts, $10,790.22; 6 circular concrete culverty
$916.00; 2 wood plile bridges, $3468.54, d

DUBUQUE COUNTY.
Hoads.

The total county road expenditure was $53,622.22, of which $15,080.41 o
28.2% wae spent for permanent work; $4,666.72 or 8.6% was spent for tem.
porary work; $2,743.32 or 5.1% was spent for repairs; $19,602.47 or 3679,
was spent for maintenance; §11,469.30 or 21.4% was spent for equipment
and unused material; $70.00 was spent for speclal cases. "

No roads were built to permanent grade. 6 miles were bullt to temporary
grade at a cost of $7,642.89. 23 miles were built to natural grade at g cost
of $3,991.27. 6 miles were surfaced with gravel at a cost of $6,728.13.

The county road system was dragged an average of 52.756 times, the aver-
age cost of dragging being $1.00 per mile one round trip. The average cost
of repairs and maintenance was $129.50 per mile of county road. The total
average expenditure per mile of county road was $310.18,

Of the 172.55 miles in the county road system, 119 were patrolled, there
being 17 districts with an average length of 7 miles.

The total township road expenditure as shown by reports from 8 of the
17 townships was $16,909.88,

Bridges,

The total expenditures for bridge and culvert work during 1919 were
$50,432.65, of which $11,132.43 or 22.1% was spent for permanent bridges
and culverts; §5,673.13 or 11.2% was spent for temporary bridges and cul-
verts; $23,643.13 or 46.8% was spent repairs; $472.96 or 0.9% was spent for
culvert material for townships; $7,875.46 or 15.7% was spent for equipment
and unused materials; $159,98 or 0.3% was spent for filling bridges and cul-
verts, $1,476.58 or 3.09% was spent for special cases.

Of the total amount $16,805.54 spent for new bridges and culverts, $11,.-
132,43 or 66.3% was spent for permanent work; $5,673.11 or 33.7% was
spent for temporary work,

The amounts last above referred to were 8pent on the following construe-
tlon: 15 concrete box culverts, $7,775.88; 1 corrugated pipe with headwalls,
$712.80; 1 I-beam span on concrete abutments, $2,643.75; 49 corrugated plpe
without headwalls, $1,683.11; 2 wood pile brideges, §3,990.00,

EMMET COUNTY,
Roads,

The total county road expenditure was $84,708.26 of which $65,740.20 or
77.7% was spent for permanent work; $103.50 or 0.1% was spent for tem-
porary work; $4,717.91 or 5.6% was spent for repairs; $12,173.75 or 14.3%
was spent for maintenance; $1,474.65 or 1.7% was spent for equipment and
unused material; §498.25 or 0.69% was spént for special cases.

14.95 miles were built to permanent grade at’'a cost of $30,835.35. 3 milles
were built to natural grade at a cost of $103.50; 38.5 miles were surfaced
with gravel at a cost of $33,514.50. No roads were built to temporary grade.

The county road system was dragged an average of 16 times, the aver-
age cost of dragging being $2.06 per mile one round trip. The average cost
of repairs and maintenance was §169.36 per mile of county road. The total
average expenditure per mile of county road was $709.13.

Of the 106 miles in the county road system, all were patrolled, there be-
ing 7 districts with an average length of 15.14 miles.
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township road expenditure as shown by reports from all of
41,466.86.

The total
the 12 townships was §

il d 1 t work during 1919 were
enditures for bridge and culvert wor ur

ep ;ollzlr :rth;ch $15,004.74 or T1.6% was spent for permanent bridges and
‘20'-955. $763.79 or 3.7% was spent for temporary bridges and culverts;
cuhﬂeﬁrisz‘ or 9..5% was spent for repairs; §919.31 or 4.4% was spent
. i Iverts; $85.20 or 0.49 was spent for special cases.
angf(‘:he tota;l amount, $15,768.53 spent for new bridges and culverts, §15,-
004.74 or 95.2% was spent for permanent work; §763.79 or 4.8% was spent

ary work.
to;;:ma::unts last above referred to were spent on the following construe-
fon: 11 concrete box culverts, $5,836.26: 28 ecircular concrete culverts,
:lo';‘T.B.iD: 3 concrete slab bridges, $3,548.93; 1 concrete deck girder hat:m:-
’11 $114.61; 1 retaining wall, $146.29; 1 I-beam span on concrete abut-
::e,;m §582.25; 1 corrugated pipe without headwalls, $4.00; 4 wood pile

bridges, §759.79.

FAYETTE COUNTY.
Roads.

ounty road expenditure was $50,484.37, of which $207.95 or
0.4T°;,mw:.1t::nef1t fcrypermanent work; $20,812.27 or 41.2% was Epent for tem-
porary work; $12,482.86 or 24.8% was spent for repairs; §$9,779.41 or 19.4%
was spent for maintenance, $2,772.76 or 5.6% was spent for equipment and
unused material; $4,419.12 or 8.7% was spent for special cases.

20.87 miles were built to natural grade at a cost of $20,812.27. No roads
were bullt to permanent or temporary grade, and none were surfaced.
“The county road system was dragged an average of 22 times, the average
cost of dragging being $0.70 per mile one round trip. The average cost of
repairs and maintenance was $110.25 per mile of county road. The total
average expenditure per mile of county road was $249.52,

= Of the 202 miles in the county road system, all were patrolled, there be-
ing 6 districts with an average length of 33.6 miles,

The total township road expenditure as shown by reports from all of the
20 townships, was $52,626.27.

Bridges,

The total expenditures for bridge and culvert work during 1919 were
$77,682.66 of which $37,702,60 or 48.59% was spent for permanent bridges and
culverts; $4,199.90 or 5.4% was spent for temporary bridges and culverts;
$25,084.65 or 32.39% was spent for repalrs; $3,820.80 or 4.9% was spent for
culvert material for townships; $5,489.84 or 7.1% was spent for equipment
and unused materials; $36.00 or 0.1% was spent for filling bridges and cul-
verts; $1,348.87 or 1.7% was spent for special cases.

Of the total amount $41,902.40 spent for new bridges and culverts $37,-
702.60 or 90% was spent for permanent work; $4,199.90 or 10% was spent
for temporary work.

The amounts last above referred to were spent on the following construc-
tion: 19 concrete box culverts, $11,685.60; & concrete slab bridges, §16,048.62;
1 concrete through girder, $3,066.70; 1 I-beam span on concrete abutments,
$6,000.37; sidewalk placed on two high steel trusses, $588.50; 1 high steel
truss, concrete abutments, $414.71; 125 corrugated pipe culverts without
headwalls, $4,002.80; 2 boiler pipe culverts without headwalls, §197.10,
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FLOYD COUNTY.
Roads,

The total county road expenditure was $69,114.52 of which $30,391.85 o
51.4% was spent for permanent work; $1,041.13 or 1.89 was spent for tem.
porary work; $9,742.21 or 16.5% was spent for repairs; $6,612.56 or 1129,
was spent for maintenance; $9,706.77 or 16.4% was spent for equipment and
unused material; $1,620.00 or 2.7% was spent for special cases,

4.63 miles were built to permanent grade at a cost of $4,275.75. 1.25 miles
were built to temporary grade at a cost of $1,155.62. 1 mile was bujt to
natural grade at a cost of $230.00. 12.1 miles were surfaced with Eravel gt
a cost of $10,069.92.

The county road system was dragged an average of 28.7 times, the aver-
age cost of dragging being $0.75 per mile one round trip. The average cogt
of repairs and maintenance was $110.19 per mile of county road. The tota]
average expenditure per mile of county road was $398.29,

Of the 148,42 miles in the county road system, all were patrolled, there
being 8 districts with an average length of 18.55 miles.

The total township road expenditure as shown by reports from 11 of the
12 townships, was $35,778.33.

Bridges,

The total expenditures for bridge and culvert work during 1919 were
$57,5651.92 of which $24,163.87 or 42.19% was spent for permanent bridges and
culverts; $14,039,15 or 24.3% was spent for temporary bridges and culverts;
$7,120.31 or 12.4% was spent for repairs; $1,342.64 or 2.3% was spent for
culvert material for townships; $7,881.00 or 13.7% was spent for equipment
and unused materials; $1,735.50 or 3.0% was spent for filling bridges and
culverts; $1,269.35 or 2.2% was spent for special cases.

Of the total amount $38,203.02 spent for new bridges and culverts $24,-
163.87 or 63.49 was spent for permanent work; $14,039.15 or 36.6% was
spent for temporary work,

The amounts last above referred to were spent on the following construe-
tion: 34 concrete box culverts, $14,084.01; 7 eircular concrete culverts,
$1,135.25: 1 corrugated pipe with headwalls, $205.15; 3 concreéte slab bridges,
$5,034.14; 2 concrete abutments, $1,397.82;: 2 concrete deck girders, $2,307.40;
25 wood pile bridges, $14,018.15; miscellaneous bridges and culverts, $21.00.

FRANKLIN COUNTY.
Roads.

The total county road expenditure was $50,416.25 of which $21,137.59 of
41.9% was spent for permanent work; $4,861.41 or 9.79 was spent for tem-
porary work; $8,138.53 or 16.1% was spent for repairs: $7,213.61 or 14.3%
was spent for maintenance: $4,542.71 or 9.09% was spent for equipment and
unused material; $4,5622.40 or 9.0% was spent for special cases.

10.13 miles were built to permanent grade at a cost of $11,276,11. 22 miles
were built to natural grade at a cost of $4,861.41. 3.5 miles were surfaced
with gravel at a cost of $5,265.11. No roads were built to temporary grade,

The county road system was dragged an average of 39.6 times, the aver-
age cost of dragging being $0.80 per mile one round trip. The average cost
of repairs and maintenance was $96.70 per mile of county road. The total
average expenditure per mile of county road was $317.82.

Of the 158.75 miles in the county road system, 20 were patrolled, there
being 3 districts with an average length of 6.66 miles.

The total township road expenditure as shown by reports from 14 of the
16 townships was $56,889.69,

Bridges.

The total expenditure

s for bridge and culvert work during 1919 were
$40,309.67, of which $31

1093.32 or 63.09% was spent for permanent bridges
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spent for temporary bridges and cul-
e s1.0702.'1711%9!"?2‘;289’;}:;5{01: repairs; $3,195.60 or 6.59% was spent
et gad e OT 1 iror townships; $2,717.90 or 5.5% was spent for equip-
for culvert mntes‘ :naterlals; $407.44 or 0.8% was spent for filling bridges
ment and un.“::’w 29 or 0.9% was spent for special cases.
and culverts: ¥ meunt $32,165.04 spent for new bridges and culverts $31,-
Of the ;Et_aol‘ a:as spent for permanent work; $1,071.72 or 3.3% was spent
093.32 or 96.7% :
for temporary work. sere spent on the following construc-
The amounts lta:t:ob:v:ur;i?r?:d;tgc;;_;aez,ss;p4 circular concrete culverts,
iy cuncret slab bridges, $5,339.26; 1 I-beam span on concrete abut-
:3“-55:;?;1‘:?;-“1& ':ony truss with concrete abutments, $1,444.87; 46 corru-
ments, 93

gated pipe without headwalls, §1,071.72.

FREMONT COUNTY,

Ronads.
40,096.66, of which $5,567.67 or
nty road expenditure was §40,

'ghe tos.t:]spc::t f:r permanent work; $15,6561.41 or 39.1% was spent for re-
wli %- ?;1 627.34 or 29.29% was spent for maintenance; §1,437.24 or 3.6% was
i;.el:t. for .equ‘ipment and unused material, and $5,804.00 or 14.29% was spent

al cases,
fo: ;;’e::!lles were built to permanent grade at a cost of $5576.67. There
wer-a no roads bullt to temporary or natural grade._and no roads were sur-
fnch;;!é county road system was dragged an average of 25 t:lmes' the aver:agof;
. fle one round trip. The average cos

st of dragging being $0.85 per m

‘::pa!rs andg maintenance was $196.26 per mile o;zc;il:r'lrty road. The total
3 d was . 47,

age expenditure per mile of county roa .

av;; tsl:m 13]]9 miles in the county road system, all were patrolled, there be
iles.
istricts with an average length of 28 m

m'grlfedtotal township road expenditure as shown by reports from 11 of the
13 townships was $29,727.70.

Bridges.

The total expenditures for bridge and culvert work during 1919 wer:
$64,929.12, of which $14,519.29 or 22.3% was spent for permanent bridges an .
culverts; $18,649.44 or 28.8% was spent for temporary bridges and culverfts.
$16,964.99 or 26.2% was spent for repairs; $3,250.64 or 5.0% was spent o:
culvert material for townships; $7,922.76 or 12.2% was spent for equipmen
and unused materials; $3,691.00 or 5.5% was spent for filling bridges and

u ts, and $27.00 was spent for special cases.

; (I)‘;e:he :'ma.ls amount $33,168.73 spent for new bridges and culverts $14,-
519,29 or 43.89% was spent for permanent work and $18.649.44 or 56.29% was

ent for temporary work.

Bp‘rh:'a ambunt: lastyahova referred to were spent on the following construc-
tion: 8 concrete box culverts, $8,263.68; 22 concrete pipe with headwalls,
$3,820.01; 3 corrugated pipe with headwalls, $446.60; 22 headwalls on cu.;a
verts previously constructed, $1,980.00; 33 wood pile bridges, $11,900.33;
miscellaneous bridges and culverts, $6,749.11.

GREENE COUNTY,
Roads.

The total county road expenditure was $69,476.51, of which $23,399.32 or
39.2% was spent for permanent work; $2,181.50 or 3.7% was spent for tem-
porary work; §$8,936.66 or 15.09 was spent for repairs; $12.981.33 or 21.8%
was spent for maintenance; $5,422.27 or 9.1% was spent for equipment and
unused material, and $6,655.58 or 11.29% was spent for special cases.

7.6 miles were built to permanent grade at a cost of $18,294.31, No roads
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were buillt to temporary grade. 9.5 miles were built to natur
cost of $2,181.50. 2.83 mliles were surfaced with gravel at a co

The county road system was dragged an average of 59.7 ti
age cost of dragging being $0.85 per mile one round trip. Th
of repairs and maintenance was $157.81 per mile of county r
average expenditure per mile of county road was $428.27.

Of the 138.88 miles in the county road system 34 miles w
there being 5 districts with an average length of 6.8 miles,

The total township road expenditure as shown by 14 of the
was $56,739.10.

al grade gt 4
St of $3,304,0¢,
mes, the ayer.

e average
oad. Th.m

ere patrolieq,

15 township,

Bridges,

The total expenditures for bridge and culvert work during 1818 w
$157,335.68, of which $118,203.81 or 75.0% was spent for permanent bﬂﬁ
and culverts; $3,314.04 or 2.1% was spent for temporary bridges and cul-
verts; $23,319.46 or 14,89 was spent for repairs; $1,622.67 or 1.0% was spent
for culvert material for townships; $5,406.71 or 3.5% was spent for equip-
ment and unused materials; §662.07 or 0.4% was spent for filling bridges and
culverts, and $5,006.92 or 8.2% was spent for special cases.

Of the total amount $121,617.85 spent for new bridges and culverts $118.
203.81 or 97.3% was spent for permanent work and $3,814.04 or 219 w;..
spent for temporary work.

The amounts last above referred to were spent on the following construe-
tion: 37 concrete box culverts, $36,640.28; 59 circular concrete culverts,
$10,085.76; 7 concrete pipe with headwalls, $774.86; 4 concrete slab bridges,
$13.018.30; 7 concrete deck girders, $42,5621.01; 2 pony trusses with concrete
abutments, $6,168.60; 2 concrete pipe without headwalls, $25.86: 4 wood plle
bridges, $3,191.51; 1 miscellaneous bridge, $96.67.

GRUNDY COUNTY.
Roada.

The total county road expenditure was $40,920.66, of which $16,488.13 or
40.2% was spent for permanent work; $8,713.00 or 9.1% was spent for tem-
porary work; $11,994.18 or 20.4% was spent for repairs; $3,618.24 or 8.6%
was spent for maintenance; $4,920.09 or 12.09% was spent for equipment and
unused material, and $286.07 or 0.7% was spent for special cases.

7 miles were bullt to permanent grade at a cost of $16,360.17. No roads
were built to temporary grade. 10 miles were built to natural grade at a
cost of $3,713.00. No roads were surfaced,

The county road system was dragged an average of 56.7 times, the aver-
age cost of dragging belng $0.80 per mile one round trip. The average cost
of repalrs and maintenance was $86.66 per mile of county road. The total
average expenditure per mile of county road was $228.60.

The total township road expenditure as shown by r
eports from 12 of the
14 townships was $47,216.43. o 3 =

Bridges,

The total expenditures for bridge and culvert work during 1919 were
$160,197.44, of which $118,518.36 or 77.6% was spent for permanent bridges
and culverts; $8,7568.80 or 5.9% was spent for temporary bridges and cul-
verts: $8,961.01 or 6.0% was spent for repairs; $2.975.48 or 2.09% was spent
for culvert material for townships; $2,762.47 or 1.8% was spent for equip-
ment and unused materials; $8,517.79 or 6.7% was spent for filling bridges
and culverts, and $1,702.53 or 1.1% was spent for special cases.

Of the total amount $125,277.16 gpent for new bridges and culverts $116.-

518.36 or 93.09% was spent for permanen
. i« . B i was
spent for temporary work. TR AN
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the following construc-
ts last above referred to were spent on

i Tl?’1:;n:::crete box culverts, $76,241,82; 3 concrete slab bridges, $7,465.98;
B ‘;l.‘t;em spans on concrete abutments, $14,462.24; 2 pony trusses with con-
crete abutments, $15,348.32; 52 corrugated pipe without headwalls, $1,076.80,

and 7 wood pile bridges, §7,682.00.

GUTHRIE COUNTY.

Roads.

nty road expenditure was $46,433.60, of which §13,671.06 or
29._?: ::::1::::; f);r permanent work; $72.76 or 0.2% was spent for tempo-
rary work; $13,231.78 or 28.4% was spent for repairs, $14,428.14 or 31.0%
was spent for maintenance; $4,5690.06 or 9.9% was spent for equipment and
unused material, and $439.81 or 1.0% was spent for special cases.

2.76 miles were built to permanent grade at a cost of $9,942.86. No roads
were built to temporary grade and no roads were bullt to natural grade.
1.25 miles were surfaced wtih gravel at a cost of $2,374.40.

The county road system was dragged an average of 34.2 times, the aver-
age cost of dragging being $1.00 per mile one round trip. The average cost
of repairs and maintenance was §141.12 per mile of county road. The total
average expenditure per mile of county road was $236.90.

Of the 196 miles in the county road system 65 miles were patrolled, there
belng 2 districts with an average length of 32.50 miles.

The total township road expenditure as shown by reports from 12 of the
17 townships was $26,787,21,

Bridges.

The total expenditure for bridge and culvert work during 1919 was $71,-
769.36, of which $37,438.21 or 52.29% was spent for permanent bridges and
culverts: $3,359.86 or 4.7% was spent for temporary bridges and culverts:
$14,949.73 or 20.8% was spent for repairs; $6,715.21 or 9.49% was spent for
culvert material for townships; $6,038.12 or 7.0% was spent for equipment
and unused materials; $3,368.48 or 4.7% was spent for filling bridges and
culverts, and $389.76 or 1.29% was spent for special cases,

Of the total amount $40,798.07 spent for new bridges and culverts §37,-
438.21 or 91.8% was spent for permanent work and $3,359.86 or 8.29% was
spent for temporary work.

The amounts last above referred to were spent on the following construe-
tion: 25 concrete box culverts, $28,602.28; 26 concrete pipe with headwalls,
$6,744.61; 2 headwalls on culverts previously constructed, $1,077.62; 1 I-beam
span on concrete abutments, $230.60; 1 pony truss with concrete abutments,
§$783.20; 9 . concrete pipe without headwalls, $826.00; 33 corrugated pipe
without headwalls, $1,221.25; 6§ wood pile bridges, $659.61; and 32 miscel-
laneous bridges and culverts, $663.10.

HAMILTON COUNTY.
Roads.

The total county road expenditure was $119,912.95, of which $87,776.68 or
73.3% was spent for permanent work, $9,168.95 or 7.6% was spent for re-
palr; $11,830.53 or 9.9% was spent for maintenance; $6,364.87 or 65.2% was
spent for equipment and unused material, and $4,771.92 or 3.9% was spent
for special cases.

No roads were built to permanent grade. 4.9 miles were built to tem-
porary grade at a cost of $2,498.98, No roads were bullt to natural grade.
24.5 miles were surfaced with gravel at a cost of $74,906.86.

The county road system was dragged an average of 39.7 times, the aver-
age cost of dragging being $1.00 per mile one round trip. The average cost
of repairs and maintenance was $104.37 per mile of county road. The total
average expenditure per mile of county road was $695.08,
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Of the 201.2 miles in the county road system 31 miles were patrolleq, there
being 3 districts with an average length of 10.33 miles,

The total township road expenditure as ghown by reports from 14 of the
16 townships was $54,237.77.

Bridges.

The total expenditure for bridge and culvert work during 1919 was §78,.
€26.64, of which $68,139.556 or 86.7% was spent for permanent bridges ang
culverts; $1,139.00 or 1.4% was spent for temporary bridges and culverts;
$6,598.04 or 7.0% was spent for repalrs; $2,663.24 or 3.3% was spent for
culvert material for townships; $431.45 or 0.6% was spent for filling bridges
and culverts, and $7656.36 or 1.0% was spent for speclal cases,

Of the total amount $69.278,55 spent for new bridges and culverts §68.-
139.55 or 95.4% was spent for permanent work, and $1,139.00 or 1.6% was
gpent for temporary work.

The amounts last above referred to were spent on the following construe-
tion: 43 concrete box culverts, $25,440.07; 10 circular concrete culverts,
$1,166.35; 1 concrete slab bridge, $1,565.39; 1 concrete abutment, $912.00; 2
concrete through girders, $7,875.90; 4 concrete deck girders, $9,898.48; 3
I-beam spans on concrete abutments, $4,381.36; 1 pony truss with concrete
abutments, $7,600.00; 1 high steel truss with concrete abutments, §9,300.00;
24 corrugated pipe without headwalls, $436.05; 2 I-beam spans on plling
abutments, $702.95.

HANCOCK COUNTY.
Roads.

The total county road expenditure was $40,449.03, of which $18,005.22 or
44.4% was spent for permanent work; $1,493.02 or 3.7% was spent for tem-
porary work; $4,069.87 or 10.1% was spent for repairs; $12,608.99 or 31.2%
was spent for maintenance; $533.06 or 1.3% was spent for equipment and
unused material, and $3,738.88 or 0.3% was spent for speclal cases.

6.2 miles were buillt to permanent grade at a cost of $7,506.65. No roads
were built to temporary grade. 0.85 miles were built to natural grade at
a cost of $1,493.02. 6.16 miles were surfaced with gravel at a cost of
$6,042.70.

The county road system was dragged an average of 48 times, the aver-
age cost of dragging being $0.85 per mile one round trip. The average cost
of repairs and maintenance was $100.06 per mile of county road. The total
average expenditure per mile of county road was $242.74.

Of the 166.63 miles in the county road system, all were patrolled, theré
being 6 patrol districts with an average length of 27.77 miles.

The total township road expenditure as shown by reports from 12 of the
16 townships was $43,874.42.

Bridges:

‘The total expenditure for bridge and culvert work during 1919 was $20,-
703.83, of which $7,039.51 or 34.0% was spent for permanent bridges lﬂ‘
culverts: $3,237.20 or 15.6% was spent for temporary bridges and culverts;
$5.525.40 or 26.7% was spent for repairs; $4,232.10 or 20.5% was spent for
culvert material for townships; $202.86 or 1.09% was spent for equipment
and unused materials; $466.76 or 2.3% was spent for filling bridges and
culverts.

Of the total amount $10,276.71 spent for new bridges and culverts $7,039.51
or 68.5% was spent for permanent work, and $3,237.20 or 31.5% was spent
for temporary work.

The amounts last above referred to were spent on the following construc-
tion: 3 concrete box culverts, $2,695.77; 3 circular concrete culverts, $368.20;
3 concrete slab bridges, $3,984.54; 16 corrugated pipe without headwalls
$286.60; 6 wood pile bridges, $2,950.70.
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HARDIN COUNTY.

Roads.

The total county road expenditure was $69,621.34, of which §33,663.60 or
48.3% was spent for permanent work; $2,835.60 or 4.7% was spent for tem-
porary work; $5,214.50 or 7.4% was spent for repairs; $8,008.05 or 11.5% was
spent for maintenance; $6,246.13 or 8.8% was spent for equipment and un-
used material, and $13,663.47 or 19.3% was spent for special cases.

12.61 miles were built to permanent grade at a cost of §18,958.44. No
roads were bullt to temporary grade, 17.5 miles were built to natural grade
at a cost of $2,808.75. 12.5 miles were surfaced with gravel at a cost of
81::::0::‘;“? road system was dragged an average of 28.7 times, the aver-
age cost of dragging being §1.03 per mile one round trip. The average
cost of repalrs and malntenance was $72.41 per mile of county road. The
total average expenditure per mile of county road was $380.68.

Of the 182,62 miles in the county road system §4.756 miles were patrolled,
there being 6 districts with an average length of 14.12 miles,

The total township road expenditure as shown by reports from 11 of the
16 townehips was §38,666.27.

Bridges.

The total expenditure for bridge and culvert work during 1919 was §1560,-
526.70, of which $128,103.53 or 85.1% was spent for permanent bridges and
culverts: $1,665.62 or 1.1% was spent for temporary bridges and culverts;
$6,170.86 or 41.1% was spent for repairs; $1,340.00 or 0.99% was spent for
culvert material for townships; $4,106.70 or 2.7% waa spent for equipment
and unused materlals; $7,119.30 or 4.8% was spent for filling bridges and
culverts, and $2,020.69 or 1.3% was spent for special cases.

Of the total amount $129,769.15 spent for new bridges and culverts, $128,-
103.53 or 987 was spent for permanent work, and $1,6656.62 or 1.3% was
spent for temporary work.

The amounts last above referred to were spent on the following construc-
tion: 86 concrete box culverts, $33,216.05; 70 circular concrete culverts,
$8.073.62: 1 boller pipe culvert with headwalls, $260.50; 2 cast iron pipe
with headwalls, $205.95; 5 concrete slab bridges, $12,305.66; 1 concrete arch
bridge, $14,933.60; 5 conecrete deck bridges, $23,637.60; 3 retaining walls,
$584,.35; 2 I-beam spans on concrete abutments, §6,762.20; 3 pony trusses on
concrete abutments, $18,944.00; 1 high steel truss, tube abutments, §8,600.00;
9 corrugated pipe without headwalls, $1,165.62; 1 wood pile bridge, $500.00.

HARRISON COUNTY,
Roads.

The total county road expenditure was $38,420.69, of which $10,733.92 or
27.99% was spent for temporary work; $54560.256 or 14,2% was spent for
repairs; $14,609.24 or 38.19% was spent for maintenance; $1,898.14 or 4.0%
was spent for equipment and unused material, and $5,729.14 or 14.9% was
spent for special cases,

No roads were built to permanent grade and no roads were built to tem-
porary grade. 21.5 miles were built to natural grade at a cost of $10,733,92.
No roads were surfaced.

The county road system was dragged an average of 26 times, the average
cost of dragging being $0.78 per mile one round trip. The average cost of
repalrs and maintenance was $119.40 per mile of county road. The total
average oxpenditure per mile of county road was $228.60,

Of the 168 miles In the county road system all were patrolled, there be-
ing 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 $56,690.54,

11
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total expenditure for bridge and culvert work during lnbnﬂw -
e o' hich $16,841.562 or 23.1% was spent for permanent dges -¢
O1T.30, Of N 986.98 or 17.0% was spent for temporary bridges and culverty;
uul"":' y Iis r.'-zz, was gpent for repalrs; $785.53 or 1.1% was spent for cul-
eyhell Dlrnl t-m- townships; $6,807.77 or 9.3% was spent for equipment aad
:;c-:r:;:urtnlr $1,418.56 or 1.9% was lpenlt ltm- filling bridges and eul-
; for special cases.
g ":lﬂn:o:;:::‘;:;::o. p::e;t forpnew bridges and culverts, §1&-
u?::‘:: tl‘;td was spent for permanent work, and $12,286.88 or 424% wus
. eaits 12t i ed to were spent on the following constrae.
. .mau:::elt:“l:::o::;\.r:r:t’.-rﬂ.765.58: 5 concrete pipe with headwallsy
lio:;! B;c: I-beam spans on concrete abutments, 85.14!.oi:h! :o:y trusses
‘:I‘u: .cur;creto abutments, $6,716.08; 1 concrete Di‘P: wit! :l:ln 2 “Mm
$79.60; 3 corrugated pipe without headwalls, §361.00; 21:::ul:|r
Wwood floor, $2,660.00, and 18 wood pile bridges, $9,396.

HENRY COUNTY.
193 of
The total county road expenditure was “0.301.03;; afww‘:l::e::'lm b
2.29% was spent for permanent work; $2,409.56 or 11:. ?EN ol
pairs; $11,642.04 or 67.3% was spent for maintenance; 855 (AT or SIS
.puntl tor équipment and unused material, and $309.23 or 1. spen
ial cases. -
'p;;:l roands were bullt to permanent, temporary or natural grades,
ds were surfaced. . R
“;‘hn county road system was dragged an averazed ot! 181’.5 T'i::l:’\?
age cost of dragging being $0.80 per mile one roun{ :“1:‘.“ e wm
of repairs and maintenance was §98.95 per mile o"is o
average expenditure per mile of county road was .01, B
Of the 142 miles In the county road system 41 mi:lels wer thert
belng 4 districts with an average length of 10.25 miles. b o
The total township road expenditure as shown by repo
12 townships was $30,160.46,

m 11 of the

-
Bridges.

19 was Hi
The total expenditure for bridge and culvert work d“ﬂ:::nlt’hrldl-
930.64, of which $30,902.43 or 72.0% was spent for Fzr:‘l:'m and culveri
culverts; $200.26 or 0.7% was spent for temporary 7% was spent ¢
$3,302.01 or 7.7% was spent for repairs; $3,294.67 or 7. e
vert material for townships; $1,862.20 or 4.3% was spe; bﬂm:"""
unused materials; $2,639.66 or €.1% was spent for flling
verts, and $629.561 or 1.5% was spent for special cases. i cutvertt e
Of the total amount $31,192.69 spent for new brldl““o 26 or 09% -
$02.43 or 99.1% wan spent for permanent work, and $230.
for temporary work. constre®
m’l‘n'hto mnunlnu?ubo“ referred to were spent on the :Ol‘n::l::: Tt
tlon: &4 concrete box culverts, $23,405.52; 2 concrete slal i e
2 concrete abutments, $1,663.47; 2 I-beam spans onueo
$1,807.37; 8 corrugated pipe without headwalls, §290.

HOWARD COUNTY.
Ronds.

1584801
The total county road expenditure was $28,506.39, ds:;":::' "
66.9% was spent for permanent work; $4,533.26 °';11 + $3,901.56 or 1¥ o
temporary work; $760.08 or 2.7% was spent for Yepairs; BLC0 e
was spent for maintenance; 31,818.04 or 6.6% was SPen TC T oy
unused material, and §1,616.45 or 5.3% was spent for 8pe
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2.35 miles were bullt to permanent grade at a cost of §8,270.26. No roads
wers bullt to temporary grade. 16 miles were bullt to natural grade at a
cost of §4,533.26, and 4.36 miles were surfaced with gravel at a cost of

£86.01.
u‘nu county road system was dragged an average of 21.92 times, the aver-
age cost of dragging being §0.80 per mile one round trip. The average cost
of repalrs and maintenance was $38.12 per mile of county road. The total
average expenditure per mile of county road was §233.08.

Of the 122.3 mliles In the county road system 80 miles were patrolied, there
being 4 districts with an average length of 20 miles.

The total township road expenditure as shown by reports from all of the
12 townships was $27,499.11,

Bridges.

The total expenditure for bridge and culvert work during 1919 was $35,-
789.01, of which $17,623.90 or 49.3% was spent for permanent bridges and
culverts; $7,604.13 or 20.9% was spent for temporary bridges and culverts;
$6.894.89 or 19.3% was spent for repairs; $1,725.54 or 4.8% was spent for
culvert material for townships; $1,201.55 or 3.4% was spent for equipment
and unused materlals; $387.10 or 1.1% was spent for filling bridges and
culverts, and $441.90 or 1.2% was spent for special cases,

Of the total amount $25,138.03 spent for new bridges and culverts $17,-
633.80 or 70.1% was spent for permanent work, and $7,604.13 or 29.99% was
spent for temporary work .

The amounts last above referred to were spent on the following construce
tion: 38 concrete box culverts, §12,914.27; 2 clrcular concrete oulverts,
§348.67; 2 I-beam spans on concrete abutments, $1,105.60; 1 pony truss with
concrete abutments, $3,2656.36; 24 corrugated pipe without headwalls,
H42.04; 26 wood plle bridges, $7,062.09,

HUMBOLDT COUNTY.
Roads,

The total county road expenditure was $68,457.69, of which $53,812.07 or
18.7% was spent for permanent work; $3,306.64 or 4.8% was spent for re-
palrs; $5,627.41 or 8.1% was spent for maintenance; §1,462.47 or 2.1% was
et for equipment and unused material, and $4,349.00 or 63% was spent
for special canes.

13.6 miles were built to permanent grade at a cost of $15,603.41. No roads
were bullt to temporary grade and no roads were built to natural grade.
125 miles wore surfaced with gravel at a cost of $32,666.44.

The county road system was dragged an average of 23 times, the average
Soat of dragging being $1.00 per mile one round trip. The average cost of
TEDAIrS and maintenance was $65.24 per mile of county road. The total
Average expenditure per mile of county road was $505.60.

: The total township road expenditure as shown by reports from 11 of the
2 townships was $40,205.25.

Bridges,

penditure for bridge and culvert work during 1919 was $10,-
culverty: ch $14,468.11 or 72.3% was spent for permanent bridges and
Hies V1626 or 4% was spent for temporary bridges and culverts;
vert maten % WAS spent for repairs; $455.29 or 2% was spent for cul-
e v terlal for townships; $3,123.19 or 15.6% was spent for equipment
verta, Used material; $37.80 or .2% was spent for #lling bridges and cul-

t;“ $13.62 or .19 was spent for special cases,
0811 o: ,tem imount $14,644,26 spent for new bridges and culverts §14,-
e 9.6% wan

tem; spent for permanent work and $76.25 or .6% was spent
porary work,
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The amounts last above referred to were spent on the following construe
tion: 5 concrete box culverts, §1,065.12; 1 ecircular concrete Culvert,
$166.00; 3 concrete slab bridges, $5,667.20; 3 I-beam spans on concrete ahut-
ments, $3,697.29; 1 pony truss with concrete abutments, §3,982.50; § corru-
gated pipe without headwalls, $76.25.

: IDA COUNTY.
Roads.

The total county road expenditure was $38,063.77, of which $18,182.85 or
47.7% was spent for repairs; $10,940.31 or 28.7% was spent for maintenanee:
$6,790.06 or 17.8% was spent for equipment and unused material, ang $2-
150.55 or 5.8% was spent for special cases.

No roads were built to permanent, temporary, or natural grades, and no
roads were surfaced.

The county road system was dragged an average of 41.85 times, the aver-
age cost of dragging being $1.00 per mile one round trip. The average
cost of repairs and maintenance was $220.63 per mile of county road. The
total average expenditure per mile of county road was $288.36.

Of the 132 miles in thé county road system all were patrolled, there being
6 distriets with an average length of 22 miles.

The total township road expenditure as shown by reports from 10 of the
12 townships was $30,539.85.

Bridges,

The total expenditure for bridge and culvert work during 1919 was §37,-
582.02, of which $50,240.92 or 51.6% was spent for permanent bridges and
culverts; $1,934.84 or 2.0% was spent for temporary bridges and culveris;
$26,133.89 or 26.8% was spent for repairs; $7,643.14 or 7.7% was spent for
eulvert material for townships; $4,582.87 or 4.7% was spent for equipment
and unused materials; §5,830.16 or 6.0% was spent for filling bridges and
culverts, and $1,216.20 or 1.3% was spent for special cases.

Of the total amount, $52,176.76 spent for new bridges and culverts $50,-
240 or 96.3% was spent for permanent work and $1,934.84 or 3.7% was spent
for temporary work.

The amounts last above referred to were spent on the following construe-
tion; 22 concrete box culverts, $37,867.74; 1 concrete arch eculvert, §$2,401.40;
3 concrete slab bridges, $6,733.63; 2 concrete pipe with headwalls, SI.N'L-I?:!-
retaining walls, §1,065.95; 1 I-beam span on concrete abutments, $1,085.00;
22 conerete pipe without headwalls, $1,217.34; 13 corrugated pipe without
headwalls, $717.50.

IOWA COUNTY.
Ronds.

The total county road expenditure was $49,643.18, of which $7.480.17 or
15.2% was spent for permanent work; $5,841.90 or 11.8% was spent for tem-
porary work; §16,356.93 or 32.9% was spent for repairs; $13,3237.60 or 3_5:3_ :
was spent for maintenance; $6,558.18 or 12.3% was spent for equipment e
unused material, and $68.86 was spent for special cases. ;

0.88 miles were built to permanent grade at a cost of $7.197.41. No roads
were bullt to temporary grade. 14 miles were bullt to natural grade at a
cost of $5,618,65. No roads were surfaced.

The county road system was dragged an average of 47 times, the avarage
cost of dragging being $1.00 per mile one round trip. The average cost of
repairs and maintenance was $166.82 per mile of county road. The total
average expenditure per mile of county road was $278.890. e

Of the 178 miles in the ecounty road system all were patrolled, there be-
ing 6 districts with an average length of 35.6 miles. . atat

The total township road expenditure as shown by reports from all Olfh‘
16 townships was $56,455.20. .

F
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Bridges.

The total expenditure for bridge and culvert work during 1919 was $117,-
105.20, of which $67,980.90 or 58.1% was spent for permanent bridges and
culverts: $9,268.40 or 7.9% was spent for temporary bridges and culverts;
$14,606.15 or 12.4% was spent for repairs; $17,912.24 or 15.2% was spent for
culvert material for townships; $299.73 or 0.39% was spent for equipment
and unused materials: $2,988.50 or 2,6% was spent for filling bridges and
culverts, and $4,049.28 or 3.59% was spent for special cases.

Of the total amount $77,249.30 spent for new bridges and culverts $67,-
980.90 or 87.89% was spent for permanent work and $9,268.40 or 12.29% was
spent for temporary work.

The amounts last above referred to were spent on the following construc-
tion: 30 concrete box culverts, $29,656.66; 3 concrete slab bridges, $5,423.59;
1 concrete abutment, $620.00: 3 I-beam spans on concrete abutments, $4,-
978.17; 4 pony trusses with concrete abutments, $27,302.48; 2 pony trusses
on piling—wood floor—3$3,556.90, and 8 wood pile bridges, $5,711.50.

JACKSON COUNTY.
Roads.

The total county road expenditure was $39,665.60, of which $11,194.57 or
28.49% was spent fof permanent work; $692.91 or 1.8% was spent for tem-
porary work; $8,391.22 or 21.39% was spent for repairs; $11,428.85 or 29.0%
was spent for maintenance; $7,107.20 or 18.0% was spent for equipment and
unused material, and $7560.85 or 1.9% was spent for special cases.

1.5 miles were built to permanent grade at a cost of £11,194.57. No roads
were built to temporary grade, no roads were built to natural grade, and
no roads were surfaced.

The county road system was dragged an average of 42 times, the average
cost of dragging being $0.85 per mile one round trip. The average cost of
repairs and maintenance was $121.97 per mile of county road. The total
average expenditure per mile of county road was $243.48,

Of the 162.5 miles in the county road system, 136 were patrolled, there
being 8 districts with an average length of 17 miles.

The total township road expenditure as shown by reports from 16 of the
18 townships was $35,594.56.

Bridges.

The total expenditure for bridge and culvert work during 1919 was $39,-
245.01, of which $6,908.39 or 17.6% was spent for permanent bridges and
culverts; $3,661.86 or 9.2% was spent for temporary bridges and culverts:
$23,877.93 or 60.7% was spent for repairs; $1,989.97 or 5.09 was spent for
culvert material for townships; $1.88 or 0.19% was spent for equipment and
unused materials: $309.44 or 0.8% was spent for filling bridges and cul-
verts, and $2,645.564 or 6.5% was gpent for special cases.

Of the total amount $10,670.25 spent for new bridges and culverts §6,-
908.39 or 65.3% was spent for permanent work and $3,661.86 or 34.7% was
spent for temporary work,

The amounts last above referred to were spent on the following construc-
tion: 7 conerete box culverts, $3,768.70; 4 circular concrete culverts, $1,-
136.00; 1 corrugated pipe with headwalls, $200.00; 3 headwalls on culverts
previously constructed, $461.35; 1 concrete abutment, $545.10; 1 I-beam span
on concrete abutments, $797.24; 11 concrete pipe without headwalls, $§425.53;
1 I-beam span on piling abutments, $211.26; 17 wood pile bridges, $2,957.53;
3 miscellaneous bridges and culverts, $67.54.
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JASPER COUNTY.
Roads.

The total county road expenditure was §76,911.82, of which $28652.52 or
37.3% was spent for permanent work; $1,645.65 or 2.0% was spent for tem-
porary work; $8,183.32 or 10.65 was spent for repairs; $22,814.65 or 20.7%
was spent for maintenance; $12,295.47 or 16.0% was spent for equipment
and unused material; $3,410.20 or 4.4 was spent for special cases,

3.75 miles were built to permanent grade at a cost of $15,761.76. 1.00
miles were built to temporary grade at a cost of §5,671.86; 15.76 miles were
built to natural grade at a cost of $1,545.65. 4.12 miles were surfaced with
gravel at a cost of $6,985.83, .

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
repairs and maintenance was 2151.40 per mile of county road. The total
average expenditure per mile of county road was $375.54. :

Of the 204.8 miles in the county road system 156 were patrolled, there
being 9 districts with an average length of 17 miles.

The total township road expenditure as shown by reports from 15 of the
19 townships was $56,323.61.

Bridges.

The total expenditure for bridge and culvert work during 1919 was §138-
791.91, of which $85,101.94 or 63.6% was spent for permanent bridges and
dulverts; $26,789.38 or 19.3% was spent for repairs; $20.00 or 01% w‘ll_
spent for culvert material for townships; $1,635.02 or 1.29% was spent for
equipment and unused materials; $21,168.87 or 15.1% was spent for filling
bridges and culverts, and $1,076.70 or 0.8% was spent for special cases,

Of the total amount $88,101.04 spent for new bridges and culverts §88~
101.94 or 1004 was spent for permanent work. -

The amounts last above referred to were spent on the following construc-
tion: B2 concrete box culverts, $36,394.28; 2 boller pipe culverts with head-
walls, §415.90; 8 concrete slab bridges, $11,007.33; 1 retaining wall, $66.79; 4
I-beam spans on concrete abutments, $14,950.57; 4 pony trusses with con~
crete abutments, $25,187.07.

I

JEFFERSON COUNTY.
Roads.

The total county road expenditure was $26,718.23, of which $680.35 or
2.6% was spent for temporary work; $4,269.26 or 16.1% was spent for re-
pairs; $10,905.94 or 40.8% was spent for maintenance; $1,249.04 or 4.7% was
spent for equipment and unused material; $9,613.64¢ or 36.8% was spent for
speclal cases, s

No roads were built to permanent or temporary grade. b miles were bullt
to natural grade at a cost of $880.35. No roads were surfaced. i

The county road system was dragzed an average of 28 times, the average
cost of dragging being $0.80 per mile one round trip. The average cost of
repairs and malntenance was §107.63 per mile of county road. The total
average expenditure per mile of county road was $189.49, ,

Of the 141 miles in the county foad system, all 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 $40,164.99.

Bridges.

The total expenditures for bridge and culvert work during 1919 were
$77,279.06, of which $50,845.36 or 77.4% was spent for permanent bridges
and culverts; $1,470.46 or 1.9% was spent for temporary bridges and cul-
verts; $9,048.21 or 11.89% was spent for repairs; $4,889.30 or 6.2% was M
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for culvert material for townships; $1,202.17 or 1.5%% was spent for equip-
ment and unused materials: $287.70 or 0.4% was spent for filling bridges
and culverts; $585.86 or 0.87% was spent for special cases,

Of the total amount $61,315.82 spent for new bridges and culverts $59,-
$45.36 or 97.69% was spent for permanent work; $1,470.46 or 2.4% was spent
for temporary work.

The amounts last above referred to were spent on the following construc-
flon: 46 concrete box culverts, $25,407.05; 22 circular concrete culverts,
$3,825.70: 3 concrete slab bridges, $7,205.02; 4 pony trusses with concrete
abutments, $23,317.69; 9 wood pile bridges, $1,470.46.

JOHNSON COUNTY.
Roads.

The total county road expenditure was §60,316.85, of which $29,342.60 or
42.3% was spent for permanent work; $684.26 or 1.09% was spent for tem-
porary work; $15,782.26 or 22.8% was spent for repalrs; $18,5563.75 or 26.7%
was spent for maintenance; $3,522.93 or 5.1% was spent for equipment and
unused material; $1,421.16 or 2.1% was spent for special cases.

6 miles were built to permanent grade at a cost of $28,6986.30. No roads
were built to temporary grade. 3.5 mlles were bullt to natural grade at a
cost of $684.25. No roads were surfaced.

The county road system was dragged an average of 31.7 times, the aver-
age cost of dragging being $1.00 per mile one round trip. The average cost
of repairs and maintenance was $196.20 per mile of county road. The total
average expenditure per mile of county road was $396.10.

Of the 1756 miles in the county road system, all were patrolled, there be-
ing 9 districts with an average length of 19.4 miles,

The total township road expenditures as shown by reports from 18 of the
21 townships was $490,266.00.

Bridges.

The total expenditures for bridge and culvert work during 1919 were
$70,622.76, of which $28,942.21 or 42.49% was spent for permanent bridges
ahd culverts; $8,388.563 or 11.99% was spent for temporary bridges and cul-
verts; $15,665.41 or 22.1% was spent for repairs; $9,187.47 or 13.0% was
spent for culvert material for townships; £1,163.09 or 1.6% was spent for
equipment and unused materials; §4,680.27 or 6.69% was spent for filling
brldges and culverts; $1,706.78 or 2.4% was spent for special cases.

Of the total amount $38,330.74 spent for new bridges and culverts $29,-
942.21 or 78.29% was spent for permanent work; $8,388,63 or 21.8% was spent
for temporary work.

The amounts last above referred to were spent on the following construc-
tion: 33 concrete box culverts, $16,787.99; 1 circular concrete culvert,
$301.79; 1 corrugated pipe with headwalls, $275.66; 1 conecrete abutment,
$1,009.32; 1 I-beam span on concrete abutments, $103.75; 1 high steel truss
conecrete abutment, $11,423.70; 56 concrete pipe without headwalls, $2,879.86;

7 wood pile bridges, $1,487.69; 238 miscellancous bridges and culverts, $4,-
020.98. =

JONES COUNTY.
Roads,

The total county road expenditure was $24.878.31, of which $4,145.65 or
16.6% was spent for permanent work; $1,187.41 or 4.89% was spent for tem-
porary work; $7,822.24 or 31.5% was spent for repalrs; $9,087.04 or 36.5%
was spent for maintenance; §1,629.71 or 6.6% was spent for equipment and
unused material; $996.26 or 4.0% was spent for special cases.

No roads were built to permanent, temporary or natural grade, and no
roads were surfaced,
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The county road system was dragged an average of 27 times, the aver-
age cost of dragging being $1.00 per mile one round trip. The average cost
of repalrs and maintenance was §88.64 per mile of county road. The total
average expenditure per mile of county road was §130.42,

Of the 150.75 miles in the county road system. 158.00 were patrolled, there
being 6 districts with an average length of 31.60 miles,

The total township road expenditure as shown by reports from 13 of the
16 townships was $37,129.35.

Bridges.

The total expenditures for bridge and culvert work during 18190 were
$45,668.45, of which §19,226.68 or 42.2% was spent for permanent bridges
and culverts; $2,391.38 or 5.8% was spent for temporary bridges and cul-
verts; $20,600.47 or 45.0% was spent for repairs; $2,209.46 or 4.8% was spent
for culvert material for townships; §506.70 or 1.1% was spent for equip-
ment and unused materials; $359.20 or 0.8% was spent for filling bridges
and culverts; $364.66 or 0.89% was spent for special cases.

Of the total amount $21,618.06 spent for new bridges and culverts $18,-
226.68 or 88.99 was spent for permanent work; $2,891.38 or 11.19 was spent
for temporary work,

The amounts last above referred to were spent on the following construe-
tion: 29 concrete box culverts, $13,157.78; 1 circular concrete culvert,
§120.00; 2 retaining walls, $450.40; 2 I-beam spans on concrete abutments,
$6,408.50; 20 concrete plpe without headwalls, $1,296.42; 2 corrugated pipe
without headwalls, $99.26; 1 wood pile bridge, $995.70.

KEOKUK COUNTY.
Roads.

The total county road expenditure was $24,151.11, of which $284.05 or 1.2%
was spent for permanent work; $8,861.85 or 36.59, was spent for repalrs;
$8,247.52 or 34.1% was spent for maintenance; $1,917.09 or 8,09 was spent
for equipment and unused material; $4,880.60 or 20.29; was spent for special
cases.

No roads were built to permanent, temporary or natural grade, and Do
roads were surfaced.

The county road system was dragged an average of 22 times, the average
cost of dragging being $0.90 per mile one round trip. The average cost of
repairs and maintenance was $101.96 per mile of county road. The total
average expenditure per mile of county road was $144.17.

Of the 167.8 miles in the county road system 60 were patrolled, there be-
ing 6 districts with an average length of 10 miles. ) .

The total township road expenditure as shown by reports from all of the
17 townships was $42,314.60.

Bridges.
The total expenditures for bridge and culvert work during 1919 were
$71,494.03, of which $47,377.00 or 66.29% was spent for permanent bridges
and culverts; $269.98 or 0.4% was spent for temporary bridges and cul-
verts; $12,639.68 or 17.6% was spent for repairs: $4,667.71 or 0.4% was
spent for culvert material for townships; $2,580.93 or 3.6% was spent for
equipment and unused materials, $3,953.50 or 5.5% was spent for filling
bridges and culverts; $206.33 or 0.39% was spent for special cases, 3
Of the total amount $47,646.98 spent for new bridges and culverts $47.-
377.00 or 99.4% was spent for permanent work; $269.98 or 0.69% was spent
for temporary work. ]
The amounts last above referred to were spent on the following construe-
tion: 60 concrete box culverts, $36,695.42; 18 circular concrete culverts,
$3,920.41; 4 concrete pipe with headwalls, §674.03; 2 corrugated pipe
headwalls, $107.88; 2 retaining walls, $70.13; 1 I-beam spans on concrete

abutments, $506.53; 1 pony truss with concrete abutments, §5,493.60; 1 M
pile bridge, $269.95. )
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KOSSUTH COUNTY.
Roads,

The total county road expenditure was $112,947.22, of which $67,023.48 or
59.3% was spent for permanent work; $7,619.65, or 6.7% was spent for tem-
porary work; $16,704.59 or 14.89; was spent for repairs; $15,801.00 or 14.0%
was spent for maintenance; $3,340.22 or 3.09% was spent for equipment and
unused material; $2,558.28 or 2.2% was spent for special cases.

22.07 miles were built to permanent grade at a cost of $54,976.17. No
roads were built to temporary grade. 28 miles were bulilt to natural grade
at a cost of $7,519.65. 2.4 miles were surfaced with gravel at a cost of
$5,149.30.

The county road system was dragged an average of 42.4 times, the
average cost of dragging being $1.00 per mile one round trip. The aver-
age cost of repairs and maintenance was $116.09 per mile of countyvy road.
The total average expenditure per mile of county road was $403.38.

Of the 280 miles in the county road system, 210.5 were patrolled, there
being 4 districts with an average length of 52.6 miles.

The total township road expenditure as shown by reports from 18 nf the
28 townships was $76,032.03,

Bridges.

The total expenditures for bridge and culvert work during 1919 were
$64,422.43, of which $5,637.90 or 10.39% was spent for permanent bridges and
culverts; $20,566.00 or 37.9% was spent for temporary bridges and eul-
verts; §23,142.27 or 42.49% was spent for repairs; $3,416.52 or 6.29 was spent
for culvert material for townships; $1,259.74 or 2.39% was spent for filling
bridges and culverts; $500.00 or 0.9% was spent for special cases.

Of the total amount $26,103.90 spent for new bridges and culverts,
$5,587.90 or 21.2% was spent for permanent work; $20,566.00 or 78.89% was
epent for temporary work.

The amounts last above referred to were spent on the following con-
struction: 1 concrete slab bridge, $637.90; 1 concrete arch bridge, $5,000.00;
4 concrete pipe without headwalls, $54.10; 93 corrugated pipe without head-
walls, §1,814.58; 22 wood pile bridges, $18,687.32,

LEE COUNTY.
Roads.

The total county road expenditures was $26,444.28 of which $5,804.48 or
21.9% was spent for temporary work; $7,357.47 or 27.99% was spent for re-
palrs; $10,469.49 or 39.5% was spent for maintenance; $2,812.84 or 10.7% was
spent for equipment and unused material,

No roads were built to permanent, temporary or natural grade, and no
roads were surfaced. ;

The county road system was dragged an average of 59.4 times, the aver-
age cost of dragging being $0.80 per mile one round trip. The average
cost of repairs and maintenance was $112.47 per mile of county road. The
total average expenditure per mile of county road was $166.84, '

Of the 158.5 miles In the county road system, all were patrolled, there
being 30 districts with an average length of 5.28 miles.

The total township road expenditure as shown by reporta from 14 of the
15 townships was $32,802.27.

Bridges.

The total expenditures for bridge and culvert work during 1919 were
$49,962.96, of which $32,798.64 or 65.69% was spent for permanent bridges
and culverts; $137.15 or 0.3% was spent for temporary bridges and cul-
verts; $9,485.76 or 19.09% was spent for repairs; $887.79 or 1.8% was spent
for culvert material for townships; $1,856.76 or 3.7% was spent for equip-
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ment and unused materials; $1,640.5% or 3.3% was spent for filling bridges
and culverts; $3,156.07 or 6,0% was spent for special cases,

Of the total amouynt $32,035.69 spent for new bridges, $32,708.54 or 8.6
was spent for peérmanent work; §137.15 or 0.4% was spent for temporary
work.

The amounts last above referred to wers spent on the following con-
struction: 30 conerete box culverts, $13.977.89; 22 circular concrete cul-
verts, $4,221.23; 7 boller pipe culverts with headwalls, $1,395.66; 1 retain.
ing wall, $376.00; 4 I-beam spans on concrete abutments, $9,669.29; 1 pony
truss with concrete sbutments, §1,259.47; 1 wood plle bridge, §137.15

LINN COUNTY.
Roads,

The total county road expenditure was §118,180.01 of which $40,286.71
or 41.6% was spent for permanent work; §13,300.62 or 11.3% was spent for
temporary work; $21028.25 or 17.8% was spent for repalrs; $20,231.10 or
17.1% was spent for maintenafice; §8874.40 or 7.5% was spent for equip
ment and unused material; §5,520.83 or 4.7% was spent for special casen

1 mile was bullt to permanent grade at a cost of §1,43211, Roads were
bullt to temporary grade at a cost of $16,233.10. 73 miles were bullt to
natural grade at a cost of $10,73812; 2 miles were surfaced with brick ata
cost of $26,478.65.

The county road system was dragged an average of 40,64 times, the
average cost of dragging being §1.00 per mile one round trip. The aver-
age cont of repairs asd maintenance was §194.61 per mile of county road
The total average expenditure per mile of county road was $557.45.

Of the 212 miles In the county road system, all were patrolled, there
being 20 districts with an average length of 10.6 miles,

The total township road expenditures as shown by reports from all of
the 20 townships was §58,102.65.

Dridges.

The total expenditires for bridge and culvert work during 1519 were
$110,738.07 of which Ji1 41448 or 65.5% was spent for permanent bridges
and culverts; §6,260.60 or 6,7% was spent for temporary bridges and cul-
verts; $18.688.91 or 168% was spent for repairs; $6,944.31 or 6.3% was
spent for culvert material for townships; §14,440.66 or 13.0% was speat
for equipment and unused materinls; $2,429.00 or 2.2% was spent for filling
bridges and culverts; §557.15 or 0.6% was spent for speclal cases.

Of the total amoant $67.678.04 spent for new bridges and culverts
$61,414.48 or 90.5% was spent for permanent work; $6,263.58 or 0.2% wat
spent for temporary work.

The amounts last above referred to, were spent on the following oof-
struotion: 47 concrete box culverts, $32,580.03; 21 eircular concrete eul-
verts, $5,832.7¢; 2 concrete mlab bridges, §5,578.16; 1 concrete abutment
$3,508.00; 1 high ste:] truss, concrete abutments, §13,910.54; 4
pipe without headwalls, $136.44; 1 pony truss on piling, wood floof, §§39.35
10 wood pile bridges §5.467.90,

LOUISA COUNTY.
Ronds,

The total county road expenditure was §23,216.8%, of which §1,730.88 o
7.8% was spent for repairs; $12,865.89 or 58.1% was spent for maintenancs:
$5,305.94 or 23.0% was spent for equipment and unused material; §L31IL
or 10.2% was spent for special cases.

No roads were bullt to permanent, temporary or natural grade, and 8%

voads were surfaced
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LYON COUNTY.
Roads.

The total country road expenditure was $29,676.38, of which $9,230.15 or
31.2% was spent for permanent work; $3,465.49 or 11.7% was spent for
temporary work; §7,147.25 or 24.1% was spent for repalirs; $7,151.11 or 24.3%
was spent for maintenance; $2,329.45 or 7.9% was spent for equipment and
unused material; $262.93 or 0.8% was spent for special cases.

2.1 miles were built to permanent grade at a cost of $4,473.80, 345
miles were built to natural grade at a cost of $3,456.49. 1 mile was sur-
faced with gravel at a cost of $4,753.85. No roads were bulilt to temporary
grade.

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 $75.90 per mile of county road. 'The
total average expenditure per mile of county road was $167.00,

Of the 188.38 mliles in the county road system, 163.5 were patrolled, there
being 4 districts with an average length of 40.9 miles.

The total township road expenditure as shown by reports from 15 of
the 18 townships was $31,5654.14.

Bridges.

The total expenditures for bridge and culvert work during 1019 were
$53,086.80 of which $20,321.35 or 88.3% was spent for permanent bridges and
culverts; $2,949.07 or 5.6% was spent for temporary bridges and culverts:
$13,773.34 or 26.9% was spent for repairs; $4,624.25 or 8.7% was spent for
culvert material for townships; $6,119.356 or 11.6% was spent for equipment
and unused materials; $4,388.37 or 8.3% was spent for filling bridges and
culverts; $910.07 or 1.7% was spent for special cases.

Of the total amount $23,270.42 spent for new bridges and culverts, $20.~
321.36 or 87.3% was spent for permanent work; $2,049.07 or 12.7% was
gpent for temporary work.

The amounts last above referred to were spent on the following con-
struction: 18 concrete box culverts, $8,840.63; 1 concrete deck girder,
$106.01; 3 I-beam spans on concrete abutments, $7,198.46; 2 pony trusses
with concrete abutments, $1,263.76; 2 high steel trusses with conecrete abut-
ments, $2,912.50; 16 corrugated pipe without headwalls, $5661.20; 6 wood pile
bridges, $2,387.87.

MADISON COUNTY.
Roads.

The total county road expenditure was $§29,620.94 of which $201.96 or
0.7% was spent for permanent work; $6,745.76 or 22.89, was spent for tem-
porary work; $7,808.64 or 26.49% was spent for repalrs; $7.282.87 or 24.6%
was spent for maintenance; $3,000.91 or 10.29 was spent for equipment and
unused material; $4,678.31 or 15.1% was spent for special cases.

22.26 miles were built to natural grade at a cost of $6,066.26. No roads
were built to permanent or temporary grade, and none were surfaced.

The county road system was dragged an average of 35 times, the aver-
age cost of dragging being $0.80 per mile one round trip. The average cost
of repairs and maintenance was §91.46 per mile of county road. The total
average expenditure per mile of county road was $179.52.

Of the 165 miles in the county road system, none were patrolled.

The total township road expenditure as shown by reports from all of the
16 townships was $36,645.14.

Bridges.

The total expenditures for bridge and culvert work during 1019 were
$63,400.81 of which §20,904.99 or 32.9% was spent for permanent bridges and
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culverts: $5,396.76 or 8.6% was spent for temporary bridges and culverts;
$16,360.93 or 25.9% was spent for repairs; $9,845.10 or 15.5% was spent for
culvert material for townships; $7,417.51 or 11.7% was spent for equipment
and unused materials; $2,308.95 or 3.6% was spent for filling bridges and
culverts: $1,166.38 or 1.9% was spent for special cases.

Of the total amount $26,301.74 spent for new bridges and culverts,
$20,904.99 or 79.5% was spent for permanent work; $5,396.75 or 20.5% was
spent for temporary work.

The amounts last above referred to were spent on the following con-
struction: 18 concrete box culverts, $13,147.91; 156 concrete pipe with head-
walls, $7,161.06; 2 boller pipe culverts with headwalls, $323.10; 1 masonry
box culvert, $272.92; 17 concrete pipe without headwalls, $493.05; 43 corru-
gated pipe without headwalls, $1.694.79; 6 wood pile bridges, $3,308.91.

MAHASKA COUNTY.
Roads.

The total county road expenditure was $32,654.23, of which $4,667.96 or
14.0% was spent for permanent work; $1,451.60 or 4.4% was spent for
temporary work; $3,467.43 or 10.6% was spent for repairs; $14,349.63 or
43.89% was spent for maintenance; §$8,204.61 or 25.29% was spent for equlp-
ment and unused material; $623.00 or 2.05, was spent for special cases.

0.75 of a mile was built to permanent grade at a cost of $2,310.35. 0.6 of
a mile was built to temporary grade at a cost of $808.25. 12 miles were
buiflt to natural grade at a cost of $1,426.60. No roads were surfaced.

The county road system was dragged an average of 26 times, the aver-
age cost of dragging being $0.91 per mile one round trip. The average cost
of repairs and maintenance was $116.01 per mile of county road. The total
average expenditure per mile of county road was $212.71. 5

Of the 1563.56 miles in the county road system, all were patrolled, there
being 3 districts with an average length of 51 miles.

The total township road expenditure as shown by reports from all of the
18 townships was $606,916.18.

Bridges.

The total expenditures for bridge and culvert work during 1919 were
$62,200.42 of which $47,370.95 or 76.2% was spent for permanent bridges and
culverts; $655.60 or 0.99% was spent for temporary bridges and culverts;
$4,250.77 or 6,99% was spent for repairs; $6,041.27 or 8.1% was spent for cul-
vert material for townships; $766.94 or 1.2% was spent for equipment and
unused materials; $2,665.50 or 4.29% was spent for filling bridges and cul-
verts; $1,660.39 or 2.6% was spent for special cases,

Of the total amount $47,926.66 spent for mnew bridges and culverts,
$47,370.96 or 98.99% was spent for permanent work; $665.60 or 1.1% was
spent for temporary work.

The amounts last above referred to were spent on the following con-
struction: 21 concrete box culverts, $18,874.25; 1 concrete pipe with head-
walls, $212.10; 6 headwalls on culverts previously constructed, $1,955.74; 1
I-beam span on concrete abutments, $93.61; 3 high steel trusses, con-
crete abutments, $26,135.25; 1 concrete pipe without headwwalls, $37.65;
16 corrugated pipe without headwalls, $382.95; 4 boiler plpe culverts without
headwalls, §107.60; 1 wood pile bridge, $27.40.

MARION COUNTY.
Roads.

The total county road expenditure was $63,325.62 of which $1,652.15 or
3.1% was spent for permanent work; $13,856.62 or 26.2% was spent for
temporary work; $8,688.79 or 16.2% was spent for temporary work;
$8,638.79 or 16.2% was spent for repairs; $11,468.01 or 21.5% was spent for
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maintenance; $15,248.31 or 28.6% was spent for equipment and unused mate-
rial; $2,361.74 or 4.4% was spent for special cases.

0.5 miles were built to permanent grade at a cost of $1,652.15; 38 miles
were built to natural grade at a cost of §13,966.62. No roads were built to
temporary grade and none were surfaced.

The county road system was dragged an average of 37 times, the aver-
age cost of dragging being $1.00 per mile one round trip. The average cost
of repairs and maintenance was $105.82 per mile of county road. The total
average expenditure per mile of county road was $280.66.

Of the 190 miles in the county road system, 69.5 were patrolled, there be-
ing 4 districts with an average length of 14.87 miles,

The total township road expenditure as shown by reports from all of the
16 townships, was $44,854.20.

Bridges.

The total expenditures for bridge and culvert work during 1919 were
$42,666.34 of which $22,991.86 or 54.2% was spent for permanent bridges and
culverts; $81.10 or 0.29% was spent for temporary bridges and culverts;
§7,345.83 or 17.2% was spent for repairs; §3,605.92 or 8.2% was spent for
culvert material for townships; $5,642.68 or 13.2% was spent for equipment
and unused materials; §$2,372.65 or 5.6% was spent for filling bridges and
culverts; $616.90 or 1.49 was spent for special cases,

Of the total amount $23,082.96 spent for new bridges and culverts, $22,-
891.86 or 99.6% was spent for permanent work; $91.10 or 0.4% was spent
for temporary work.

The amounts last above referred to, were spent on the following con-
struction: 28 concrete box culverts, $6,013.20; 20 circular concrete cul-
verts, $1,064.01; 1 reinforced conecrete bridge floor, $93.00; 2 I-beam spans
on concrete abutments, $6,621.96; 1 pony truss with concrete abutments,
$9,200.70; b corrugated pipe without headwalls, $91.10.

MARSHALL COUNTY.
Roads.

The total county road expenditure was $90,259.53 of which $56,094.656 or
61.1% was spent for permanent work; §3,256.65 or 3.6% was spent for tem-
porary work; $6,041.87 or 6.7% was spent for repairs: $14,165.79 or 16.7%
‘was spent for maintenance; $5,143.87 or 5.7% was spent for equipment and
unused material; $6,656.80 or 7.2% was spent for special cases.

10 miles were built to permanent grade at a cost of $53,959.45. 82 miles
were built to natural grade at a cost of $3,256.65. No roads were built
to temporary grade, and none were surfaced.

The county road system was dragged an average of 42.5 times, the
average cost of dragging being $1.00 per mile one round trip. The aver-
age cost of repairs and maintenance was $106.89 per mile of county road.
The total average expenditure per mile of county road was $477.44.

Of the 189.05 miles in the county road system, all were patrolled, there
being 11 districts with an average length of 17.19 miles.

The total township road expenditure as shown by reports from all of the
18 townships was $50,914.89, ;

Bridges,

The total expenditures for bridge and culvert work during 1919 were
$132,649.41 of which $98,912.76 or 74.8% was spent for permanent bridges
and culverts; $1,906.62 or 1.4% was spent for temporary bridges and cul-
verts; $6,832.88 or 5.1% was spent for repairs; §$4,431.04 or 3.3% was spent
for culvert material for townships; $9,073.48 or 6.7% was spent for equip-
ment and unused materials: $4,480.91 or 3.4% was spent for filllng bridges
and culverts; $7,011.72 or 5.3% was spent for special cases.
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Of the total amount $100,819.38 spent for new bridges and culverts, $08,-
912.76 or 98.15, was spent for permanent work; $1,906.62 or 1.9% was spent
for temporary work.

The amounts last above referred to were spent on the following con-
struction: 69 concrete box culverts, $66,469.68; 15 circular concrete cul-
verts, $4,859.04; I corrugated pipe with headwwalls, §115.00; 1 concrete
slab bridge, $2,829.71; 1 concrete arch bridge, $1,244.80; 1 I-beam span on
concrete abutments, $3,799.85: 2 pony trusses with concrete abutments,
$10,115.71; 1 high steel truss with concrete a.b_utments. $9,478.97; 12 corru-
gated pipe without headwalls, $887.26; 2 cast iron pipe without headwalls,
$248.63; 1 wood pile bridge, $770.83.

MILLS COUNTY.
Ronds.

The total county road expenditure was $45,347.23, of which $5,124.95 or
11.3% was spent for temporary work; $16,000.31 or 35.3% was spent for
repairs; $13,787.44 or 30.49% was spent for maintenance; $5,283.76 or 11.6%
was spent for equipment and unused material; $5,160.77 or 11.4% was
spent for special cases.

11.5 miles were built to natural grade at a cost of $3,662.95. No roads
were built to permanent or temporary grade, and none were surfaced.

The county road system was dragged an average of 25 times, the aver-
age cost of dragging being $0.90 per mile one round trip. The average cost
of repairs and maintenance was $270.80 per mile of county road. The total
average expenditure per mile of county road was $412.24.

Of the 110 miles in the county road system, 95 were patrolled, there be-
ing 8 districts with an average length of 11.87 miles.

The total township road expenditure as shown by reports from 11 of the
13 townships was $30,139.30.

Bridges.

The total expenditures for bridge and culvert work during 1919 were
$88,203.83 of which $28,106.43 or 31.8% was spent for permanent bridges
and culverts; $18,970.74 or 21.59% was spent for temporary bridges and cul-
verts; $13,885.30 or 15.7% was spent for repairs; $3,927.51 or 4.49% was
spent for culvert material for townships; $14,109.76 or 16.1% was spent for
equipment and unused materials; $6,945.74 or 7.9% was spent for filling
bridges and culverts; $2,258.35 or 2.6% was spent for special cases.

Of the total amount, $47,077.17 spent for new bridges and culverts,
$28,106.43 or 59.7% was spent for permanent work; $18,970.74 or 40.3%
was spent for temporary work.

The amounts last above referred to, were spent on the following con-
struction: 14 concrete box culverts, $27,218.33; 1 corrugated pipe with head-
walls, $141.70; 1 boiler pipe culvert with headwalls, $347.90; 2 headwalls
on culverts previously constructed, $398.50; 156 concrete pipe without head-
walls, $1,820.82; 5 corrugated pipe without headwalls, $462.26; 2 pony
trusses oh piling, wood floors, $9,981.32; miscellaneous bridges and culverts,
$€,636.24.

MITCHELL COUNTY.
Roads. i

The total county road expenditure was $47,472.23 of which $13,899.256 or
29.3% was spent for permanent work; $4,035.28 or 8.6% was spent for tem-
porary work; $6,964.91 or 14.69% was spent for repairs; $8,008.95 or 16.9%
was spent for malntenance; $12,608.72 or 26.6% was spent for equipment
and unused material; $1,955.12 or 4.1% was spent for special cases.

8 miles were built to permanent grade at a cost of $8,065.97. 15.5 miles
were buillt to natural grade at a cost of $4,035.28. 2.26 miles were sur-
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faced with gravel at a cost of §3,368.54. No roads were built to temporary

ade.
nghe county road system was dragged an average of 33.57 times, the aver-
age cost of dragging being $1.00 per mile one round trip. The average cost
of repairs and maintenance was $112.88 per mile of county road, The total
average expenditure per mile of county road was $357.87.

Of the 132.65 miles in the county road system, 9 were patrolled, there be-
ing 2 districts with an average length of 4.5 miles.

The total township road expenditure as shown by reports from all of the
16 townships was $34,852.25.

Bridges.

The total expenditures for bridge and culvert work during 1919 were
$71,753.17 of which $52,334.40 or 73.0% was spent for permanent bridges and
culverts; $852.88 or 1.1% was spent for temporary bridges and culverts:
$8,442.80 or 11.8% was spent for repairs; §1,326.92 or 1.8% was spent for
culvert material for townships; $5,172.82 or 7.2% was spent for equip-
ment and unused materials; $3,549.85 or 5.0% was spent for filling bridges
and culverts; $73.50 or 0.1% was spent for special cases,

Of the total amount $53,187.28 spent for new bridges and culverts, $52,-
834.40 or 99.8% was spent for permanent work; $852.88 or 0.2% was spent
for temporary work. .

The amount last above referred to were spent on the following con-
struction: 60 concrete box culverts, $23,242,72; 1 concrete slab bridge.
$10,633.34; I concrete deck girder, $5,836.72; 2 I-beam spans on concrete
abutments, $2,395.49; 1 pony truss with concrete abutments, $10,226.13; 39
corrugated pipe without headwalls, $852.88.

MONONA COUNTY.
Roads.

The total county road expenditure was §22,618.67 of which $6,648.80 or
29.4% was spent for repairs; $14,614.34 or 64.1% was spent for maintenance;
$1,083.28 or 4.8% was spent for equipment and unused material; $372.25
or 1.7% was spent for special cases.

No roads were built to permanent, temporary or natural grade, and
none were surfaced.

The county road system was dragged an average of 50.3 times, the aver-
age cost of dragging being $0.90 per mile one round trip. The average
cost of repairs and maintenance was $127.11 per mile of county road. The
total average expenditure per mile of county road was $135.84.

Of the 166.5 miles in the county road system, 141.5 were patrolled, there
being 9 districts with an average length of 15.7 miles. ',

The total township road expenditure as shown by reports from 14 of the
19 townships, was $30,686.74.

Bridges.

The total expenditures for bridge and culvert work during 1919 were
§59,873.06 of which $22,462.26 or 37.5% was spent for permanent bridges and
culverts; §7,901.44 or 13.49 was spent for temporary bridges and culverts;
$15,604.69 or 26.1% was spent for repairs; $1,280.42 or 2.1% was spent for
culvert material for townships; $4,398.30 or 7.3% was spent for equipment
and unused materials; $4,415.32 or 7.4% was spent for filling bridges and cul-
verts; $3,725.63 or 6.29 was spent for special cases.

Of the total amount $30,453.70 spent for new bridges and culverts,
$22,462.26 or 73.7% was spent for permanent work; $7,901.44 or 26.3% was
spent for temporary worl.

The amounts last above referred to were spent on the following con-
struction: 34 cencrete box culverts, $18,918.76; 2 concrete slab bridges,
$3,643.50; 3 concrete pipe without headwalls, $246.55; 19 corrugated pipe
without headwalls, $645.49; 1 I-beam span on piling abutments, $187.10; 3
pony trusses on piling, wood floors, $6,441,80; 2 wood pile bridges, §470.50.
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MONROE COUNTY.
Roads.

The total county road expenditure was $33,273.54, of which $5,556.15
or 16.7% was spent for repairs; $17,687.04 or 63.39% was spent for main-
tenance; $8,742.39 or 26.3% was spent for equipment and unused material,
and §1,287.96 or 3.7% was spent for special cases.

No roads were built to permanent, temporary, or natural grade, and no
roads were surfaced.

The county road system was dragged an average of 37 times, the aver-
age cost of dragging being $0.90 per mile one round trip. The average
cost of repairs and maintenance was $135.13 per mile of county road. The
total average expenditure per mile of county road was $193.45.

Of the 172 miles in the county road system 120 miles were patrolled,
there being 10 districts with an average length of 12 miles.

The total township road expenditure as shown by reports from all of the
12 townships was $26,197.21. .

Bridges.

The total expenditure for bridge and culvert work during 1919 was
$67,676.00, of which §$43,337.22 or 64.2% was spent for permanent bridges and
culverts; $1,448.26 or 2.19 was spent for temporary bridges and culverts:
§11,912.19 or 17.6% was spent for repalrs; $4,832.47 or 7.1% was spent for
culvert material for townships; $815.00 or 1.29% was spent for equipment
and unused materials; $3,877.76 or 5.7% was spent for filling bridges and
culverts, and $1,453.10 or 2.19% was spent for special cases. f

Of the total amount, $44,785.48, spent for new bridges and culverts, $43,-
337.22 or 96.8% was spent for permanent work and §$1,448.26 or 3.29% was
spent for temporary work.

The amounts last above referred to were spent on the following con-
struction: 24 concrete box culverts, $25,114.17; 18 circular concrete cul-
verts, $5,602.95; 2 cast lron pipe with headwalls, $1,026.24; 65 masonry box
culverts, $3,930.60; 1 concrete deck girder, $7,763.26; 22 corrugated pipe
without headwalls, $1,293.82; 1 wood pile bridge, $154.44.

MONTGOMERY COUNTY.
Hoads. b

The total county road expenditure was $43,232.43, of which $5,129.29 or
11.9% was spent for permanent work; $9,172.70 or 21.3% was spent for
temporary work; $8,749.76 or 20.39% was sepent for repairs; $11,408.60 or
26.3% was spent for maintenance; $2,311.64 or 5.4% was spent for equip-
ment and unused material; $6,460.54 or 14.89% was spent for special cases,

No roads were built to permanent grade. 4 miles were built to temporary
Erade at a cost of $5,040.40. 54.3 miles were built to natural grade at a
cost of $9,172.70. No roads were surfaced.

The county road system was dragged an average of 65.67 times, the
average cost of dragging being $1.00 per mile one round trip. The average
cost of repairs and maintenance was $156.27 per miles of county road. The
total average expenditure Per mile of county road was $335.14. -

Of the 129 miles in the county road system 106 were patrolled, there be-
ing 5 districts with an average length of 21.2 miles.

The total township road expenditure as shown by reports from all of the
12 townships was $33,399.86.

Bridges.

The total expenditure for bridge and eculvert work during 1919 was
$188,635.16, of which $120,705.84 or 64.0% was spent for permanent bridges
and culverts; $22,313.98 or 11.8% was spent for temporary bridges and
culverts; $12,448.63 or 6.4% was spent for repairs; $8,406.03 or 4.5% was

12
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spent for culvert material for townships; $17,996.93 or 9.6% was spent for
equipment and unused materials; §4,600.20 or 2.6% was spent for filling
bridges and culverts; §$2,164.05 or 1.2% was spent for special cases,

Of the total amount, $143,019.32, spent for new bridges and cylverts,
$120,706.34 or 84.4% was spent for permanent work and $22,313.98 or 15.6%
was spent for temporary work.

The amounts last above referred to were spent on the following con-
struction: 23 conecrete box culverts, $56,387.78; 7 circular concrete cul-
verts, $5,360.76; 62 concrete pipe with headwalls, $18,681.01; 1 corrugated
pipe with headwwalls, $254.60; 18 headwalls on culverts previously con-
structed, $2,570.51; 1 concrete deck girder, $3,112.50; 3 I-beam spans on
concrete abutments, $25,697.98; 2 pony trusses with concrete abutments,
$8,090.20; 1 high steel truss concrete abutments, $700.00; 10 concrete pipe
without headwalls, $1,150.06; 12 corrugated pipe without headwalls, §361.75;
2 pony trusses on piling, wood floor, $4,497.89; 31 wood plle bridges,
+$15,806.95; 65 miscellaneous bridges and culverts, $497.33.

MUSCATINE COUNTY.
Roads,

The total county road expenditure was $36,988.55, of which $15,317.85
or 41.39% was spent for permanent work; $3,498.23 or 9.6% was spent for
temporary work; $620.97 or 1.4% was spent for repairs; $13,350.60 or 36.1%
was spent for maintenance; $3,383.77 or 9.2% was spent for equipment and
unused material, and $917.13 or 2.6% was spent for special cases.

5.74 miles were built to permanent grade at a cost of $9,279.41, No roads
were built to temporary grade. 19.0 miles were built to natural grade at
a cost of $1,760.38. 8.06 miles were surfaced with black dirt at a cost of
$5,686.86.

The county road system was dragged an average of 61.5 times, the aver-
age cost of draggling belng $0.90 per mile one round trip. The average
cost of repairs ard malintenance was $98.38 per mile of county road. The
total average expenditure per mile of county road was $262.33.

Of the 141 miles in the county road system all were patrolled, there being
7 districts with an average length of 20.1 miles.

The total township road expenditure as shown by reports from all of the
14 townships was §34,170.98.

Bridges.

The total expenditure for bridge and culvert work during 1919 was
$42,577.49, of which $22,201.44 or 562.4% was spent for permanent bridges
and culverts; $625.29 or 1.5% was spent for temporary bridges and cul-
verts; $9,301.87 or 21.9% was spent for repairs; $2,782.11 or 6.6% was spent
for culvert material for townships; $1,847.38 or 4.3% was spent for equip-
ment and unused materials; $1,247.74 or 2.99% was spent for filling bridges
and culverts, and $4,481.66 or 10.4% was spent for special cases, .

Of the ‘total amount, $22,016.73 spent for new bridges and culverts, $22,-
201.44 or 99.7% was spent for permanent work and $625.29 or 0.3% was
gpent for temporary work.

The amounts last above referred to were spent on the following con-
struction: 39 concrete box culverts, $12,600.58; 2 circular concréete cul-
verts, $352.62; 1 concrete pipe with headwalls, $96.30; 2 boller pipe cul-
verts with headwalls, $261.96; 1 cast iron pipe with headwalls, $127.22; 2
concrete slab bridges, $4,222.88; 1 pony truss with concrete abutments,
$4,729.98; 8 concrete pipe without headwalls, $189.96; 21 corrugated pipe
without headwalls, $308.13; 2 boller pipe culverts without headwalls, $98.00;
§ miscellaneous bridges and culverts, $29.20.
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O'BRIEN COUNTY.
Roads.

The total county road expenditure was $36,875.89, of which $17,841.79
pr 48.29% was spent for permanent work; $2,468.60 or 6.79% was spent for
temporary work; $3,532.04 or 9.6% was spent for repairs; $9,608.50 or 26.0%
was spent for maintenance; $2,286.11 or 6.2% was spent for equipment and
unused material, and $1,148.956 or 3.3% was spent for special cases.

4.25 miles were built to permanent grade at a cost of $12,499.16; 1.75
miles were built to temporary grade at a cost of $1,251.84; 21.56 miles were
built to natural grade at a cost of $2,468.50. No roads were surfaced.

The county road system was dragged an average of 29.86 times, the aver-
age cost of dragging being $1.00 per mile one round trip. The average cost
of repairs and maintenance was $69.16 per mile of county road. The total
average expenditure per mile of county road was §194.08,

All of the 190 miles in the county road system were patrolled, there being
6 district swith an average length of 31.66 miles.

The total township road expenditure as shown by reports from all of
the 16 townships was $40,011.59.

Bridges.

The total expenditure for bridge and culvert work during 1919 was
$73,669.40, of which $52,700.93 or 71.49% was spent for permanent bridges
and culverts; $2,465.36 or 3.3% was spent for temporary bridges and cul-
verts; §12,779.31 or 17.56% was spent for repairs; $1,621.91 or 2.2% was spent
for culvert material for townships; $3,330.30 or 4.5% was spent for equip-
ment and unused materials; $39.20 or 0.1% was spent for filling bridges and
culverts, and $722.39 or 1.09% was spent for special cases.

Of the total amount, $55,166.29, spent for new bridges and culverts,
$62,700.93 or 95.5% was spent for permanent work, and $2,465.36 or 4.56%
was spent for temporary work.

The amounts last above referred to were spent on the following construc-
tion: 44 concrete box culverts, $33,627.17; 4 concrete slab bridges, $6,252.90;
4 I-beam spans on concrete abutments, $4,678.77; 6 pony trusses with con-
crete abutments, $8,242.09; 90 concrete pipe without headwalls, $2,465.36.

OSCEOLA COUNTY.
HRoads.

The total county road expenditure was $23,662.17, of which $8,741.96 or
37.1% was spent for permanent work; $838.22 or 3.6% was spent for tem-
porary work; $3,650.69 or 15.19% was spent for repairs: $9,302.48 or 39.6%
was spent for maintenance, and $1,127.92 or 4.7% was spent for equipment
and unused material. -

No roads were built to permanent grade and no roads were built to tem-
porary grade. 8.5 miles were built to natural grade at a cost of $838.22. No
roads were surfaced.

The county road system was dragged an average of 31 times, the average
cost of dragging being $0.75 per mile one round trip. The average cost of
repairs and maintenance was $97.37 per mile of county road. The total
average expenditure per mile of county road was $178.50.

Of the 132 miles in the county road system 108 miles were patrolled, there
being 12 districts with an average length of 9 miles.

The total township road expenditure as shown by reports from all of the
11 townships was $31,411.91.

Bridges.

The total expenditure for bridge and culvert work during 1919 was $68,-
075.73, of which $42,096.53 or 61.9% was spent for permanent bridges and
culverts; $16,640.71 or 24.49% was spent for temporary bridges and culverts:
$2,452.67 or 3.6% was spent for repalrs: $2,847.01 or 4.2% was spent for cul-
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vert material for townships; $2,934.46 or 4.3% was spent for equipment and
unused materials; $968.55 or 1.4% was spent for filling bridges and culvert
and $135.80 or 0.2 was spent for special cases.

Of the total amount, $58,737.24, spent for new bridges and culverts, $42,-
086.53 or 71.6% was spent for permanent work and $16,640.71 or 28.4% was
spent for temporary work.

The amounts last above referred to were spent on the following construe-
tion: 48 concrete box culverts, $17,879.96; 15 circular concrete culverts, $2-
165.31; 1 concrete deck girder, $2,608.00; 2 pony trusses with concrete abut-
ments, $19,642.26; 1 corrugated pipe without headwalls, $11.70; 22 wood pile
bridges, $11,631.04; 6 miscellaneous bridges and culverts, $5,097.97,

PAGE COUNTY.
Ronads.

The total county road expenditure was $38,937.63, of which $17,317.564 or
44.4% was spent for permanent work; $1,313.60 or 3.4% was spent for tem-
porary work; $6,102.67 or 157% was spent for repairs; $7,960.27 or 205%
was spent for maintenance; $1,641.14 or 4.2% was spent for equipment and
unused material, and $4,602.31 or 11.8% was spent for special cases.

No foads were bullt to permanent grade. 4 miles were built to tempo-
rary grade at a cost of $16,305.02. 12.95 miles were bullt to natural grads
at a cost of $1,313,60. No roads were surfaced.

The county road system was dragged an average of 25 times, the average
cost of dragging being $20.90 per mile one round trip. The average cost of
repairs and malntenance was $76.72 per mile of county road. The total
average expenditure per mile of county road was $212.42,

Of the 183.3 miles In the county road system none were patrolled.

The total township road expenditure as shown by reports from all of the
16 townships was $39,634.61.

Bridges.

The total expenditure for bridge and culvert work during 1919 was §81,-
163.30, of which $34,063.12 or 41.9% was spent for permanent bridges and
culverts; $9,627.71 or 11.9% was spent for temporary bridges and culverts;
$17,918.94 or 22.0% was spent for repairs; $8,605.60 or 10.5% was spent M
culvert material for townships; $983.82 or 1.2% was spent for equipment
and unused materials; $6,700.49 or 8.3% was spent for filling bridges and
culverts, and $6,273.62 or 4.29% was spent for special cases. '

Of the total amount $43,690.83 spent for new bridges and culverts $34.-
063.12 or 77.9% was spent for permanent work and $9,627.71 or 22.1% was
spent for temporary work.

The amounts last above referred to were spent on the following construc-
tion: 29 concrete box ‘culverts, $38,003.91; 2 concrete pipe with headwalls,
$720.20; 1 boller pipe culvert with headwalls, $339.01; 6 concrete plpe with-
out headwalls, $612.16; 8 corrugated pipe without headwalls, $276.10; 2 high
trusses on piling—wood floor—$§7,819.80; 2 wood pile bridges, $919.65.

PALO ALTO COUNTY.
Roads.

The total county road expenditure was $30,355.17, of which $8942.19 or
29.4% was spent for permanent work; $2,275.00 or 7.5% was spent for re-
pairs; $11,619.15 or 37.9% was spent for maintenance; $1,839.30 or 6.1% was
spent for equipment and unused material and $5,770.68 or 19.1% was spent
for mpecial cases.

1.9 miles were built to permanent grade at a cost of $5,211.01. No roads

were built to temporary or natural grade and none were surfaced.
The county road system was dragged an average of 42.5 times, the aver-

age cost of dragging being $1.00 per mile one round trip. The average cost
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of repairs and maintenance was $82.75 per mlile of county road. The total
average expenditure per mile of county road was $182.11.

Of the 166.69 miles in the county road system, 94 were patrolled, there
being 7 districts with an average length of 13.4 miles.

The total township road expenditure as shown by reports from 11 of the
16 townships was $27,996.35.

Bridges.

The total expenditure for bridge and culvert work during 1919 was $87,-
123.75, of which $60,674.39 or 69.4% was spent for permanent bridges and
culverts; $2,626.23 or 3.0% was spent for temporary bridges and culverts;
$779.88 or 0.9% was spent for repairs; $2,605.07 or 3.0% was spent for cul-
vert material for townships; $3,119.37 or 8.6% was spent for equipment and
unused materials: $9,849.43 or 11.4% was spent for filling bridges and cul-
verts and $7,569.28 or 8.79% special cases.

Of the total amount $63,200.72 spent for new bridges and culverts $60,-
574.39 or 95.89% was spent for permanent work; $2,626.32 or 4.29 was spent
for temporary work.

The amounts last above referred to were spent on the following construc-
tion: 12 conecrete box culverts, $14,905.00; 4 concrete slab bridges, $8,205.60;
60 I-beam spans on concrete abutments, $27,380.13; 1 pony truss with con-
crete abutments, $4,.863.00; 1 high steel truss on concrete abutments, $5,-
220.66: 659 corrugated pipe without headwalls, $1,066.64; 1 wood pile bridge,
$457.55 and 9 miscellaneous bridges and culverts, $1,102.24.

PLYMOUTH COUNTY.
Roads.

The total county road expenditure was $39,931.66, of which $657.27 or 1.7%
was spent for permanent work; $4,592.70 or 11.56% was spent for tempo-
rary work; $21,546.34 or 54.09% was spent for repalrs ;$11,106.17 or 27.8%
was spent for maintenance; $1,308.18 or 3.29% was spent for equipment and
unused material and $722.00 or 1.89% was spent for special cases.

No roads were bullt to permanent or temporary grade. 12 miles were
built to natural grade at a cost of $4,592.70. No roads were surfaced.

The county road system was dragged an average of 26 times, the average
cost of dragging being $1.00 per mile one round trip, The average cost of
repairs and maintenance was $151.87 per mile of county road. The total
average expenditure per mile of county road was $185.72.

Of the 215 miles in the county road system, 20 were patrolled, there being
one district with an average length of 20 miles.

The total township road expenditure as shown by reports from 23 of the
24 townships was $60,374.53.

Bridges.

The total expenditure for bridge and culvert work during 1919 was $46,-
T41.57, of which $2,471.26 or 5.3% was spent for permanent bridges and cul-
verts; $11,246.14 or 24.09% was spent for temporary bridges and culverts;
$20,767.17 or 44.5% was spent for repairs; $3,484.80 or 7.4% was spent for
culvert material for townships; $6,783.70 or 14.56% was spent for equipment
and unused materials and $1,988.50 or 4.3% was spent for filling bridges
and culverts. /

Of the total amount $13,717.40 spent for new bridges and culverts $2,471.26
ar 18.0% was spent for permanent work and §11,246.14 or 82,09 was spent
dpent for special cases.

The amounts last above referred to were spent on the following construe-
tion: 3 concrete box culverts, $2,280.09; 1 pony truss with concrete abut-
ments, $181.17; 10 concrete pipe without headwalls, $319.90; § corrugated
pipe without headwalls, $158.33 and 37 wood pile bridges, $10,767.91.
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POCAHONTAS COUNTY.
Roads.

The total county road expenditure was $79,792.86, of which $39,263.50 or
49.0% was spent for permanent work; $6,482.63 or 8.1% was spent for re-
pairs; $16,907.09 or 21.2% was spent for maintenance; $12,662.83 or 15.9%
was spent for equipment and unused material and $4,5676.81 or 5.8% was
spent for special cases.

7.3 miles were built to permanent grade at a cost of $11,106.85. No roads
were built to temporary or natural grade. 17.2 miles were surfaced with
gravel at a cost of $25,240.78,

The county road system was dragged an average of 38.4 times, the aver-
age cost of dragging being §0.98 per mile one round trip. The average cost
of repairs and maintenance was $135.14 per mile of county road. The total
average expenditure per mile of county road was $461.02,

Of the 173.08 miles in the county road system, 168 were patrolled, there
being 12 districts with an average length of 14 miles.

The total township road expenditure as shown by reports from 17 of tlu
18 townships was $60,320.03.

Bridges.

The total expenditure for bridge and culvert work during 1919 was $25,-
393.00, of which $9,632.20 or 37.9% was spent for permanent bridges and
culverts; $7,358.78 or 28.9% was spent for temporary bridges and culverts;
$4,686.06 or 18,6% was spent for repairs; $2,059.48 or 8.1% was spent for cul-
vert material for townships; $902.92 or 3.69% was spent for equipment and
unused materials; $303.566 or 1.2% was spent for filling bridges and culverts
and $450.00 or 1.8% was spent for special cases.

Of the total amount $16,990.98 spent for new bridges and culverts, $9,-
632.20 or 56.6% was spent for permanent work and $7,358.78 or 48.4% was
spent for temporary work.

The amounts last above referred to were spent on the following construe-
tion: 6 concrete box culverts, $2,374.11; 1 concrete slab bridge, $817.34; 1
concrete deck girder, $3,677.64; 2 I-beam spans on concrete abutments, $2,-
763.21; 650 corrugated pipe without headwalls, $1,073.00; 12 wood pile bridges,
$5,477.90, and miscallaneous bridges and culverts, $807.88.

POLK COUNTY.
Roads.

The total county road expenditure was $117,089.84, of which $105,436.73
or 69.6% was spent for permanent work; $11,148.76 or 6.3% was spent for
repairs; $45,770.48 or 25.8% was spent for maintenance; $7,038.01 or 4.0%
was spent for equipment and unused material, and $7,695.86 or 4.4% was
spent for special cases.

26.26 miles were bullt to permanent grade at a cost of §80,378.35. No
roads were bullt to temporary or natural grade. 18.50 miles were surfaced
with gravel at a cost of $24,699.02,

The county road system was dragged an average of 25 times, the aver-

age cost of dragging being $1.00 per mile one round trip. The average cost

of repairs and maintenance was $296.45 per mile of county road. The total
average expenditure per mile of county road was $922.34.

Of the 192 miles in the county road system all were patrolled, there be-

ing 18 districts with an average length of 10.5 miles.
The total township road expenditure as shown by reports from all of
the 19 townships was $49,691,60.

Bridges.

The total expenditure for bridge and culvert work during 1919 was $112,-
857.93, of which $64,982.28 or 57.4% was spent for permanent bridges and

culverts; $8,666.41 or 7.7% was spent for temporary bridges and culverts;
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$17.135.85 or 15.39% was spent for repairs; $10,664.21 or 9.4% was spent for
culvert material for townships; $5,050.74 or 4.5% was spent for equipment
and unused materials; $6,199.44 or 5.59% was spent for filling bridges and
culverts, and $239.00 or 0.2% was spent for special cases.

Of the total amount $73,648.6%9 spent for new bridges and culverts §64,-
982.28 or 88.29, was spent for permanent work and $8,666.41 or 11.8% was
spent for temporary work.

The amounts last above referred to were spent on the following construc-
tion: 76 concrete box culverts, $564,025.58; 1 headwall on culvert previously
constructed, $501.00; 1 concrete slab bridge, $3,809.10; 1 concrete deck girder,
$6,253.60: 14 concrete pipe without headwalls, $2,303.31; 160 corrugated
pipe without headwalls, $3,079.20; 7 wood pile bridges, $2,748.90; 2 miscel-
laneous bridges and culverts, $535.00.

POTTAWATTAMIE COUNTY.
Roads.

The total county road expenditure was $65,890,09, of which $14,799.61 or
22.4% was spent for temporary work; $24,060.01 or 36.5% was spent for re-
pairs; $18,820.06 or 28.69 was spent for maintenance; $7,419.58 or 11.39% was
spent for equipment and unused material; and $800.83 or 1.29% was spent
for special cases.

No roads were built to permanent or temporary grade. 10.5 miles were
built to natural grade at a cost of $1,307.90. No roads were surfaced.

The county road system was dragged an average of 31 times, the average
cost of dragging being $1.80 per mile one round trip. The average cost of
repairs and maintenance was $1568.15 per mile of county road. The total
average expenditure per mile of county road was $243.06.

The total township road expenditure as shown by reports from 11 of the
28 townships was $27,677.47.

Bridges.

The total expenditure for bridge and culvert work during 1919 was $156,-
323.67, of which $54,002.29 or 34.59% was spent for permanent bridges and
culverts; $48,980.19 or 31.39% was spent for temporary bridges and culverts;
$20,243.84 or 12.9% was spent for repairs; $279.27 or 0.2% was spent for cul-
vert material for townships; $14,795.56 or 9.5% was spent for equipment
and unused materials; §9,967.46 or 6.49% was spent for filling bridges and
culverts and $8,054.96 or 65.29% was spent for special cases.

Of the total amount $102,982.68 spent for new bridges and culverts $54,-
002.39 or 52.6% was spent for permanent work and $48,980.19 or 47.4% was
spent for temporary work.

The amounts last above referred to were spent on the following construc-
tlon: 7 concrete box culverts, $8,380.33; 91 concrete pipe with headwalls,
$44,772.02; 3 headwalls on culverts previously constructed, $840.04; 4 con-
crote pipe without headwalls, $§564.21; 8 corrugated pipe without headwalls,
$245.84; 5 I-beam spans on piling abutments, $3,703.04; 5 pony trusses on
piling—wood floors—$12,920.56; 89 wood pile bridges, $31,215.29 and 17 mis-
callaneous bridges and culverts, $341.15.

POWESHIEK COUNTY,
Roads. .

The total county road expenditure was $32,262.04, of which $1,681.97
or 5.2% was spent for permanent work; $10,703.02 or 33.2% was spent for
repalrs; $17,157.19 or 53.29% was spent for maintenance; $2,336.67 or 7.2%
was spent for equipment and unused material and $383.19 or 1.2% was
spent for special cases.
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No roads were bullt to permanent grade. (.1 mile was built to temporary
grade at a cost of $1,173.62. No roads were built to natura] grade and
none surfaced.

The county road system was dragged an average of 25 times, the aver-
age cost of dragging being §1.00 per mile one round trip. The average cost
of repairs and maintenance was $176.33 per mile of county road. The total
average expenditure per mile of county road was $204.19,

Of the 168 miles in the county road system, all were patrolled, there
being 10 districts with an average length of 15.8 miles.

The total township road expenditure as shown by reports from all of the
16 townships was $51,331.21.

Bridges.
The total expenditure for bridge and culvert work during 1919 was

$51,027.50, of which $13,265.04 or 25.4% was spent for permanent bridges.

and culverts; §8,186,74 or 15.8% was spent for temporary bridges and cul-
verts, $20,117.14 or 38.7% was spent for repairs; $7,320.15 or 14.2% was
spent for culvert material for townships; $665.96 or 1.3% was spent for
equipment and unused materials; $1,904.71 or 3.7% was spent for filling
bridges and culverts and $467.85 or 0.9% was spent for special cases.

Of the total amount, $21,451.78 spent for new bridges and culverts,
$13,265.04¢ or 61.8% was spent for permanent work and $8,186.74 or 38.2%
was spent for temporary work.

The amounts last above referred to were spent on the following con-
struction: 14 concrete box culverts, $10,873.47; 3 circular concrete culverts,
$862.99; 6 headwalls on culverts previously constructed, $214.11; 1 I-beam
span on concrete abutments, §1,815.17; 1 concrete pipe without headwalls,
$175.35; 42 corrugated pipe without headwalls, $2,206.98 and 156 wood pile
bridges, $5,804.41.

RINGGOLD COUNTY.
Roads.

The total county road expenditure was $26,304.22, of which $15,576.42
or 59.2% was spent for repairs; $7,908.80 or 30.1% was spent for main-
tenance; $1,004.36 or 3.8% was spent for equipment and unused material and
$1,814.656 or 6.9% was spent for special cases.

No roads were built to permanent, temporary or natural grade and none
were surfaced,

The county road system was dragged an average of 24 times, the average
cost of dragging being $0.70 per mile one round trip. The average cost of
repairs and maintenance was $126.95 per mile of county road., The total
average expenditure per mile of county road was $142.18, ;

Of the 185 miles in the county road system, 75 were patrolled, there be-
ing 8 districts with an average length of 25 miles.

The total township road expenditure as shown by reports from 11 of the
16 townships was $16,163.50.

Bridges,

The total expenditure for bridge and culvert work during 1919 was
$96,773.24, of which $59,322.80 or 61.3% was spent for permanent bridges and
culverts; §10,379.00 or 10.7% was spent for temporary bridges and culverts;
$13,738.18 or 14.2% was spent for repalrs; $3,155.62 or 3.39% was spent for
culvert material for townships; $4,854.00 or 5.0% was spent for equipment
and unused materials; $5,073.36 or 5.2% was spent for filling brid:ei. and
culverts and $250,28 or 0.3% was spent for speclal cases. d

Of the total amount, $69,701.80 spent for new bridges and culverts,

$59,322.80 or 85.1% was spent for permanent work and $10,379.00 or 14.9%
was spent for temporary work, .
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The amounts last above referred to were spent on the following con-
struction: 48 concrete box culverts, $34,876.35; 32 circular concrete cul-
verts, $9,415.09; 18 concrete pipe with headwalls, $4,052.23; 1 I-beam
span on concrete abutments, $2,667.63; 1 pony truss with concrete abut-
ments, $8,311.50; 21 concrete pipe without headwalls, $1,694.80; 1 pony truss
on piling, wood floor, $873.82, and 36 wood pile bridges, $7,910.38.

SAC COUNTY.
Roads.

The total county road expenditure was $31,881.25, of which $7,687.77 or
24.7% was spent for permanent work; $9,249.74 or 29.0% was spent for re-
pairs; $11,008.56 or 34.b9% was spent for maintenance; $705.63 or 2.2% was
spent for egquipment and unused material and $3,069.55 or 9.6% was spent
for special cases.

No roads were built to permanent grade. 3.06 miles were bullt to tem-
porary grade at a cost of $4,833.23. No roads were built to natural grade.
1.19 miles were surfaced with gravel at a cost of §1,101.15.

The county road system was dragged an average of 32 times, the average
cu st of dragging being $1.00 per mile one round trip. The average cost of
repairs and maintenance was $134.29 per mile of county road. The total
average expenditure per mile of county road was $211.34.

Of the 150.85 miles in the county road system, 62 weer patrolled, there be-
Ing & districts with an average length of 12.5 miles.

The total township road expenditure as shown by reports from all of the
16 townships was $50,330.83.

Bridges,

The total expenditure for bridge and culvert work during 1919 was
$54,476.567, of which $41,322.68 or 75.89 was spent for permanent bridges and
culverts; §1,457.94 or 2.7% was spent rfor temporary bridges and culverts;
$4.357.73 or 7.9% was spent for repairs; $2,072.80 or 3.8% was spent for
culvert material for townships; $1,771.93 or 3.39% was spent for equipment
and unused materials; $356.85 or 1.8% was spent for filling bridges and cul-
verts and $2,636.64 or 4.79% was spent for special cases.

Of the total amount $42,780.62 spent for new bridges and culverts,
$41,322.68 or 96.6% was spent for permanent work and $1,457.94 or 3.4%
was spent for temporary work.

The amounts last above referred to were spent on the following con-
struction; 43 conecrete box culverts, $27,474.52; 1 circular concrete culvert,
$1,256.43; 6 concrete arch culverts, $839.22; § I-beam spans on concrete abut-
ments, $£131,111.99; 1 pony truss with concrete abutments, $640.52; 156 corru-
gated pipe without headwalls, §763.86; and 2 wood pile bridges, $704.08.

SCOTT COUNTY.
Ronds

The total county road expenditure was $52,642.40, of which $19,664.87 or
37.3% was spent for permanent work; $15,376.41 or 29.3% was spent for
temporary work; $642.95 or 1.2% was spent for repalirs; $11,007.18 or 20.9%
was spent for maintenance; $5,890.99 or 11.2% was spent for equipment
and unused material and $60.00 or 0.19% was spent for special cases.

4.83 miles were built to permanent grade at a cost of $12,747.58. No roads
were built to temporary grade. 39 miles were built to natural grade at a
cost of §$2,384.60. 3 miles were surfaced with macadam at a cost of $4,546.65.

The county road system was dragged an average of 27 times, the average
cost of dragging being $0.48 per mile one round trip. The average cost of
repairs and maintenance was $84.32 per mile of county road. The total
average expenditure per mile of county road was $381.02.

Of the 138.16 miles in the county road system, 123.5 were patrolled, there
being 7 distriets with an average length of 17.64 miles.
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The total township road expenditure as shown by reports fr

15 townships was $35,993.42, A

Bridges.

The total expenditures for bridge and culvert work during 1919 was
$69,740.56, of which $46,810.18 or 67.2% was spent for permanent bridges
and culverts; §984.42 or 1.4% was spent for temporary bridges and culverts;
$7,379.22 or 10.6% was spent for repairs; $1,612.62 or 2.29 was spent tm"
culvert materlal for townships; $7,647.22 or 10.9% was spent for equipment
and unused materials; $1,265.10 or 1.8% was spent for filling bridges and
culverts and $4,132.80 or 5.9% was spent for speclal cases.

Of the total amount, $47,803.60 spent for new bridges and culy
ert =
819.18 or 97.6% was spent for permanent work and $984.42 or 8.4;, .1::'.
spent for temporary work.

The amounts last above referred to were spent on th .
struction: 36 concrete box culverts, $35,068.43; 5 circular :urfco:}a::l;flv;o&
$928.84; 1 headwall on culvert previously construction, $357.60: 2 concrete
slab bridges, $2,663.76; 1 concrete deck girder, $2,894.20; 1 ret;mlng wall
$1,600.76; 1 I-beam span on concrete abutments, $3,815.60; 44 corruntui

:{:aﬂwithout headwalls, §964.62; 1 boiler pipe culvert without headwall,

SHELBY COUNTY.
Roadw.

The total county road expenditure was $15,352.54, of which $518.16 or
3.3% was spent for temporary work: $4,731.73 or 30.9% was spent for re-
pairs; $9,121.01 or 69.49% was spent for maintenance; $692.95 or 45% was

spent for equipment and unused material and $288.70 spen
for special cases. 5 F RS ;

No roads were built to permanent or temporary grade. 4 miles were
bullt to natural grade at a cost of $618.15. No roads were surfaced,

The county road system was dragged an average of 50 times, the aver-
age cost of dragging being $0.90 per mile one round trip. The average
cost of repairs and maintenance was $87.81 per mile of county road. The
total average expenditure per mile of county road was $97.32.

Of the 157.76 miles In the county road system, all were patrolled, there
being 8 districts with an average length of 20 miles.

The total township road expenditure as show
n b
16 townships was $54,104.32. T reporis s

Bridges,

The total expenditure for bridge and culvert work durin 20 was
$70,768.01, of which $19,5668.60 or 24.4% was spent for permaus;n:’bgldﬂl
and culverts; $18,713.66 or 23.6% was gpent for temporary bridges and
culverts; $17,639.68 or 22.2% was spent for repairs; $4,334.44 or 54% waa
-pa?t for culvert material for townships; $4,402.31 or 5.5% was spent for
:ﬂu pment and unused materials; $13,446.72 or 16.9% was spent for filling

ridges and culverts and $1,662.70 or 2.1% was spent for speclal cases,

B o s Wert o prmanon e e s S
o . or permane

i S delbagia iy nt work and $18,713.66 or 48.8% was
The amounts last ab

ove referred -
Setotion: 10 onsiat to were spent on the following con

€ box culverts, $16,696.74; 1 headwall on culvert pre-

;:::ll‘s;“e:::ttn;m;::lsz.s:; sioconcrete deck girder, $2,160.00; 2 concrets
s, -00; 8 corrugated W

$632.80, and 34 wood pile bridges, 317.!5&8: Pige; wihokt RS EENE

\
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SIOUX COUNTY.
HRoads. .

The total county road expenditure was $43,490.95, of which $8,135.61 or
18.7% was spent for permanent work; $10,957.35 or 25.29% was spent for
temporary work; $2,665.08 or 6.1% was spent for repalrs; $10,008.78 or 23.0%
was spent for maintenance; $10,037.77 or 23.1% was spent for equipment
and unused material and $1,686.36 or 3.99% was spent for special cases.

10 miles were built to permanent grade at a cost of $7,018.05. 0.37 mlile
was bullt to temporary grade at a cost of $1,117.56. 29.5 miles were bullt
to natural grade at a cost of $10,957.35. No roads were surfaced.

The county road system was dragged an average of 17.69 times, the
average cost of dragging being $1.00 per mile one round trip. The aver-
age cost of repairs and maintenance was $58.67 per mile of county road.
The total average expenditure per mile of county road was $201.35.

Of the 216 miles In the county road system, 126 were patrolled, there being
7 districts with an average length of 18 miles.

The total township road expenditure as shown by reports from all of the
22 townships was $52,027.07.

Bridges.

The total expenditure for bridge and culvert work during 1919 was
$45,058.48, of which $14,262.34, or 31.6% was spent for permanent bridges
and culverts; $9,703.44 or 21.6% was spent for temporary brildges and cul-
verts; $17,158.86 or 38.19% was spent for repalirs; $2,2567.47 or 5.2% was
spent for culvert material for townships; $244.90 or 0.6% was spent for
equipment and unused materials; $134.66 or 0.3% was spent for filling
bridges and culverts and $1,296.92 or 2,99 was spent for special cases.

Of the total amount, $23,965.78 spent for new bridges and culverts, $14,-
262.34 or 59.5% was spent for permanent work and $9,703.44 or 40.56% was
spent for temporary work.

The amounts last above referred to were spent on the following con-
struction: 20 concrete box culverts, $11,810.64; 1 concrete slab bridge,
$506.16; 2 concrete deck girders, $100.00; 1 I-beam span on concrete abut-
ments, $1,845.54; 6 corrugated pipe without headwalls, $304.99; 11 wood plie
bridges, $9,018.34, and 13 miscellaneous bridges and culverts, $380.11.

STORY COUNTY.
Rondn.

The total county road expenditure was $90,848.68, of which $57,742.85
or 63.6% was spent for permanent work; $5,179.66 or 5.6% was spent for
repairs; $16,884.62 or 18.6% was spent for maintenance; $3,137.36 or 3.4%
was spent for egquipment and unused material and §7,904.20 or 8.8% was
spent for special cases.

No roads were bullt to permanent, temporary or natural grade. 27 mlles
were surfaced with gravel at a cost of $46,7656.06.

The county road system was dragged an average of 39 times, the aver-
age cost of dragging belng $1.00 per mile one round trip. The average
cost of repairs and maintenance was $169.31 per mile of county road. The
total average expenditure per mile of county road was $665.94.

Of the 138.56 miles in the county road system, all were patrolled, there
being 7 districts with an average length of 195.8 miles.

The total township road expenditure as shown by reports from 14 of the
16 townships was $48,094.10.

Bridges.

The total expenditure for bridge and culvert work during 1919 was $59,-
950.48, of which $28,289.31 or 47.3% was spent for permanent bridges and
culverts; $5,238.27 or 8.79% was spent for temporary bridges and culverts;
$19,070.60 or 31.7% was spent for repairs; $3,296.04 or 5.6% was spent for
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culvert material for townships; $2,414.96 or 4.0% was spent for equipment
and unused materials; $1.364.30 or 2.3% was spent for filling brigges and
culverts, and $277.00 or 0.59% was spent for special cases,

Of the total amount, $33,527.58 spent for new bridges and culverts, $28,-
289.31 or 84.4% was spent for permanent work and $5,238.27 or 15.6%
was spent for temporary work.

The amounts last above referred to were spent on the following con-
struction: 57 concrete box culverts, $11,348.10; 21 circular concrete culverts,
$1,396.560; 7 I-beam spans on concrete abutments, $7,397.05; 2 steel girders
on concrete abutments, $8,147,.66 and 2 wood pile bridges, $5,238.97.

TAMA COUNTY.
Ronds.

The total county road expenditure was $37,517.73, of which $5,007.66 o1
13.6% was spent for permanent work; $5,370.63 or 14.3% was spent for
temporary work; $7,025.60 or 18.8% was spent for repairs; $14,958.66 or
89.9% was spent for maintenance; $2,635.62 or 7.09% was spent for equip-
ment and unused material and $2,429.56 or 6.4% was spent for special
cases,

Roads were built to permanent grade at a cost of $4,662.40. No roads
were built to temporary grade. 38.95 miles were built to natural grade at
a cost of $5,130.63. No roads were surfaced,

The county road system was dragged an average of 20.5 times, the aver-
age cost of dragging being $1.00 per mile one round trip. The average cost
of repairs and maintenance was $104.69 per mile of county road. The
total average expenditure per mile of county road was $178.66.

Of the 210 miles in the county road system, all were patrolled, there
being 10 districts with an average length of 21 miles.

The total township road expenditure as shown by reports from 20 of the
21 townships was $62,246.62.

Bridges. .

The total expenditure for bridge and culvert work during 1919 was
$100,461.11, of which $65,211.83 or 65.0% was spent for permanent bridges
and culverts; $7,848.77 or 7.8% was spent for temporary bridges and ecul-
verts; $22,825.67 or 22.7% was spent for repairs; $3,430.84 or 3.4% was
spent for culvert material for townships; $118.83 or 0.19 was spent for
equipment and unused materials; $583.93 or 0.6% was spent for filling
bridges and culverts, and $441.24 or 0.49% was spent for special cases,

Of the total amount $73,060.60 spent for new bridges and culwverts,
$65,211.83 or 89.29% was spent for permanent work, and $7,845.77 or 10.8%
was spent for temporary work.

The amounts last above referred to were spent on the following con-
struction: 42 concrete box culverts, $44,231.26; 2 concrete slab bridges,
h $2,976.51; 2 concrete abutments, $5,358.18: 1 retaining wall, $47.60: 2 X-m

spans on concrete abutments, $5,734.81; 2 pony trusses with conerete
abutments, $6,863.47; 1 conerete pipe without headwalls, $990.73; 2 corru-
gated pipe without headwalls, $78.70; 8 cast iron pipe without headwalls,
$2,351.37 and 75 wood pile bridges, $4,427.97. &

TAYLOR COUNTY.
Monds.

The total county road expenditure was $22,135.16, of which $1,225.00 or
65.6% was spent for temporary work; $13,862.28 or 62.6% was spent for
repalrs; §5,999.35 or 27.2% was spent for maintenance; $1,048.53 or 4.7%
was spent for equipment and unused material,

No roads were built to permanent or temporary grade. 10 miles were
bullt to natural grade at a cost of §1,225.00. No roads were surfaced.
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The county road system was dragged an average of 47.61 times, the aver-
age cost of dragging being $0.70 per mile one round trip. The average
cost of repairs and maintenance was $108.53 per mile of county road. The
total average expenditure per mile of county road was §120.96,

Of the 183 miles I the county road system none were patrolled.

The total township road expenditure as shown by reports from all of
the 17 townships was $33,619.09.

Bridges.

The total expenditure for bridge and culvert work during 1919 was
$46,881.80, of which $16,695.02 or 35.59% was spent for permanent bridges
and culverts: $2,221.80 or 4.89% was spent for temporary bridges and cul-
verts: $10,761.47 or 22.8% was epent for repairs; $1,018.86 or 2.2% was
spent for culvert material for townships; $8,173.61 or 17.4% was spent for
equipment and unused materials; $7,465.05 or 15.9% was spent for filling
bridges and culverts and $646.00 or 1.4% was spent for special cases,

Of the total amount, $18,816.82 spent for new bridges and culverts,
$16,595.02 or 88.29% was spent for permanent work and $2,221.80 or 11.8%
was spent for temporary work.

The amounts last above referred to were spent on the following con-
struction: 13 concrete box culverts, $12,081.07; 39 concrete pipe with head-
walls, $4,370.36; 2 headwalls on culverts previously constructed, $143.59,
and 21 wood pile bridges, $2,221.80.

UNION COUNTY.
Ronds.

The total country road expenditure was $15,690.80, of which $§528.00 or
3.49%, was spent for temporary work; $8,959.37 or 57.0% was spent for
repairs; $4.937.74 or 31.4% was spent for maintenance; $1,265.69 or 8.2% was
spent for equipment and unused material.

No roads were bulilt to permanent or temporary grade. 5.5 miles were
built to natural grade at a cost of $528.00. No roads were surfaced.

The county road system was dragged an average of 25.2 times, the aver-
age cost of dragging being $0.80 per mile one round trip. The average
cost of repairs and maintenance was $88.52 per mile of county road. The
total average expenditure per mile of county road was $99.94.

Of the 1567 miles in the county road system none were patrolled.

The total township road expenditure as shown by reports from 11 of
the 12 townships was $26,889.58.

Bridges.

The total expenditure for bridge and culvert work during 1919 was
$32,644.52, of which $15,666.60 or 47.6% was spent for permanent bridges
and culverts; $7,610.95 or 23.09% was spent for temporary bridges and cul-
verts; $2,609.18 or 8.3% was spent for repairs; $5,862.73 or 18.0% was spent
for culvert material for townships; $578.85 or 1.89% was spent for equip-
ment and unused materials; $375.90 or 1.19, was spent for filling bridges and
culverts and $60.31 or 0.2% was spent for special cases.

Of the total amount, $23,066.65 spent for new bridges and culverts, $15,-
5565.60 or 67.49% was spent for permanent work and $7,5610.95 or 32.69% was
spent for temporary work.

The amounts last above referred to were spent on'the following con-
struction: 4 concrete box culverts, $3,656.68; 30 concrete pipe with head-
walls, $8,959.10; 10 corrugated pipe with headwalls, $209.04; 1 boiler pipe
with headwalls, $189.75; 1 cast iron pipe with headwalls, $96.64; 13 head-
walls on culverts previously constructed, $1,066.00; 8 retaining walls,
$779.39; 12 concrete pipe without headwalls, $1,098.20; 7 corrugated pipe
without headwalls, $350.88; 2 wood pile bridges, $156.50, and miscellaneous
bridges and culverts, $5,905.37.
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VAN BUREN COUNTY.
Roads.

The total county road expenditure was $12.066.91, of which $4.33235 or
36.0% was spent for repalrs; $6,607.12 or 46.0% was spent for maintenance;
$1,961.83 or 16.3% was spont for equipment and unused material and
$209.71 or 1.7% was spent for special casen

No roads were bullt to per t
wurfaced.

The county road system was dragged an average of 35 times, the averags
cost of dragging belng $0.90 per mile one round trip. The average cost of
repairs and maintenance was §74.23 per mile of county road. The total
average expenditurs per mile of county road was §30.45.

Of the 133.3 miles in the county road system, none were patrolled.

Ths total p road diture as shown by reports from all of the
14 townships was §25,753.80.

¥y or 1 grade and none

Bridges.

The total sxpenditure for bridge and culvert work during 1815 was
$35,889.52, of which §3,8¢3.28 or $7.5% was spent for permanent bridges and
culverts; §1,332.08 or 1.7% was spent for lemporary bridges and culverts;
§13,696.61 or 38.2% was spent for repalrs; §4,612.66 or 12.8% was spent for
culvert material for townships; §3, or §.6% was spent for equipment
and unused materials; §2396.02 or 4.0% was apent for flling bridges and
culverts, and §906.09 or 2.7% was bpent for special cases.

Of the total mmount, §1L196.34 spent for new bridges and culverts
$9,503.38 or §8.9% was spent for permanent work and §1,332.06 or 11.1%
was spent for temporary work.

The amounts last above referred to were spent on the following conm-
structlon: 106 concrete box culverts, §7,886.60; 1 boller pipe culvert with
headwalls, §217.15; 1 concrete mbutment, §1,450,60; 1 I-beam span on con-
crote mbutment, §320.00; 2 boller plpe without headwalls, $28.00; 8 wood
pile bridges, $080.76 and 1 miscollaneous bridge, $314.30.

WAPELLO COUNTY.
Ronds.

The total county road expenditure was §$37,820.78, of which $2,111.11 or
T.6% was spant for permanent work; $4,672.14 or 16.8% was spent for re-
palrs; §1 04 or 6L1% was spent for malntenance; $5,328.79 or 10.3%
‘was spent for equipment and unused material, and $1,122.70 or 4.1% was
spent for special casen,

No roads were bullt to permanent, temporary or natural grades and ne
roads were surfaced.

The county road system was dragged an average of 70.7 times, the aver-
age cost of dragging beilng $1.00 per mile one round trip. The average
cost of repalrs and maintenance was $140.44 per mile of county road. The
total average expenditure per mile of county road was §202.57.

All of the 137,13 miles in the county road system were patrolled, thers
being 19 districts with an average length of 7.27 miles.

Tha tolal township road expenditure as shown by reports from all of the
14 townships was $34.240.74. 4

Dridges.

The total expenditure for bridge and culvert work during 1313 was
FTLISRIA, of which §34,090.08 or 47.6% was spent for permanent bridges and
culverts: §5,276.40 or T.3% was spont for temporary bridges and culverts;
$12.012.61 or ll";.:- pent for ‘;‘num $11,092.64 or 15.5% waa spent for

384,13 or 7.6% was spent for equipment
and unused materials; §2,000.51 or 3.5% was spent for filling bridges and
eulverts, and $1,430.50 or 2.0% was spant for special cases
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Of the total amount, §38,366.45, spent for new bridges and culverts,
§34,090.05 or $6.6% was spent for permanent work, and §$5,276.40 or 13.4%
was spent for temporary work,

The amounts last above referred to were spent on the followwnig con-
struction: 13 concrete box culverts, $10,851.15; 27 conerete plpe with
neadwalls, $10,262.76; 4 concrete alab bridges, $12,730.34; 1 I.beam span
on concrete abutments, §245.850; 10 wood pile bridges, $6,278.40.

WARREN COUNTTT.
Hesda.

The total county road expenditure was §25,773.07, of which 5186.72 or
0.7% was apent for permanent work; §11,1156.66 or 41.1% was spent for
repalrs; $11.636.88 or 45.2% was spent for malntenance; $3.392.086 or 0.1%
was spent for equipment and unused material, and $442.78 or L1% was
spent for special cases.

No roads were bullt to permanent, temporary, or natural grades and no
roads were surfaced.

The county road system was dragged an average of 215 times, the average
cost of dragging being §0.56 per mile one round trip. The average cost of
repalrs and maintenance was §13 per mile of county road. The total
average expenditure per mile of county road was §152.73.

Of the 168.76 miles In the county road system 136 were patrolled, there
being 2 districts with an average length of & miles.

The total township road expenditure as shown by reports from 11 of
the 16 townships was §28,184.96.

Bridges.

The total expenditure for bridge and culvert work during 1919 was
$47,432.30, of which §15,431.03 or 32.6% was spent for permanent bridges
and culverts; 36,871,862 or 12.4% was apent for temporary bridges and cul-
verts; $11,076.38 or 23.2% wam spont for repalrs; 33,180.38 or 6.7% was
spent for culvert material for townships; §1,38868 or 2.9% was spent for
equipment and unused materials; §6,131.61 or 13.0% was spent for filling
bridges and culverts, and §4,14 or 9.2% was spent for special cases,

Of the total amount, $31,303.55, mpent for new bridges and culverts,
$16431.93 or 72.6% was mpent for permanent work and §587L62 or 27.6%
was spent for temporary work.

The amounts last above referred to were spent on the following con-
struction: 9 concrete box culverts, §9,848.50; 3 elreular concrete culverta,
#977.28; 1 conorete pipe with headwalls, §86.4%; 2 cast iron pips with head-
walls, §162.84; 1 I-beam span on concrete abutments, $530.00; 1 pony truss
with concrete abutments, $1,137.32; 1 high steel truss on conerets abut-
ments, §2,209.50; § corrugated pipe without headwalls, $161.73; 18 wood
pile bridges, $6,076.17; 7 miscellaneoun bridges and culverts, §823.72.

WASHINGTON COUNTY.
Roads.

The total county road expenditure was $35,227.13 of which §7.088.62 or
1LE% was spent for temporary work: §518.36 or £.1% was spent for repalrs;
I25.886.67 or TE.5% was spent for maintenance; $1.295.25 or 3.4% was spent
for and 1; $138.43 or 0.56% was spent for spe-

clal cases,

§5.32 miles were bullt to natural grade at a cost of §7.088.62. No roads
ware bullt to permanent or lemporary grade, and none were surfaced.
The county road system wus dragged an average of 28 times, the
Average cost of dragging being $0.80 per mile one round trip. The average
cout of repalrs and malntenance was §154.31 per mile of county road. The
total average expenditure per mils of county road was §198.55.
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1925 miles in the county road system, all were patrolled, there
ba?:l‘:: dlatricts with an average langth of 1163 miles.
The total township road expenditure as shown by reports from § of
the 16 townships wan §32.814.91

Bridges.

The total axpenditures for bridge and culvert work during 1919 wess
$53,17 of which §40,567.63 or 65.6% was spent for permanent bridges snd
culverts; $5,654.68 or 16.2% was spent for repairs; $2.515.18 or 4.6% was
spent for culvert material for townships; $4,796.87 or £.1% was spent for

! t and d : ¥900.65 or 16% was spent for Siling
bridges and culverts; §560.00 or 0.9% was spent for special cases.

Of the total amount §40,657.63 spent for new bridges and culverts, §i4,.-
§57.53 or 100% was spent for permanent work.

The amounts last above reforred to were spent on the following ecen-
struction: 37 conereté box culverts, § 4.99; 1 concrete slab bridge,
$3,522.54.

WAYNE COUNTY.
Tonds.

The total county road expenditure was §37.635.96 of which §7.597.80 er
27.6% was spent for permanent work; §2,676.96 or 5.4% was spent for tem-
porary work; 3282044 or BE% was spent for repalrs; $11.979.24 or 42.3%
was spent for maintenance; $2,066.12 or 8.6°C was spent for equipment and
unosed material, and §504.61 or L.7% was spent for special cases.

0.5 miles wore bullt to permanent grade at a cost of $6,070.95. 0.13 miles
W bullt to temporkry grade at a cost of $1,526.05; 32.25 miles were built
to natural grade at & cost of §2,676.96. No roads were surfaced.

The county road system was dragged an average of 38 times, the aver-
age cost of dragging being §1.00 per mile one round trip. The average
cost of repairs and maintonance was $84.40 per mile of county road. The
total average expenditure per mile of county rond was $169.75.

Of the 173 miles In the county road system all were patrolled, there
being 6 districts with an average length of 26.9 miles.

The total P road d a8 shown by reports from 10 of the
16 townships was §19,450.50

Bridges,

The total expenditure for bridge and culvert work during 1919 was
$43,716.97, of which §1.886.06 or 4.1% was spent for permanent bridges snd
culverts; §5,401.48 or 19.4% was spent for temporary bridges and culverts;
3339249 or 7.8% was spent for repairs; §6,925.50 or 15.8% was spent for

1 for t hi $811L.50 or 2.0% was spent for equipment
and unused material; $15.810.90 or 43.0% was spent for filling bridges and
culverts; $3,371.36 or 7.7% was spent for apecial casen.

Of the folal amount, §10,377.53, spent for new bridges and culverts
1188635 or 180% was spent for permanent work., and $5,491.45 or $30%
was apent for temporary work.

The amounts last above referred Lo were spent on the following cos-

1 I-b wpan on b $1,886.35; 26 concrete plpe
without headwalls, §1.532.74; 1 cast lron pipe without headwalls, §27.50; 33
‘wood pile bridges, 18,541.22,
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WERSTER COUNTY,
finnds

The tolnl county road expenditure was $53,085.55, of which $53.285.90
or §4.1% was spent for permanont werk: $195.56 or 6.6% was mpent for tem-
porary work: FA%5050 or 5.5% was sponl for ropairs; §15.006.05 or 15.1%
was spent Tor nunee; $1,300.88 or 1.6% was spent for equipment and
wnused material and §5,193.29 or 8.5% wan spent for special cases.

3 miles were buill to permanent grade at a cost of ¥6,401.78. No roads
were bullt to temporary grade. 2.61 miles were built to natural grade at
a cost of §I85.50. 153 miles were surfaced with Eravel at a cost of
§35,7TL85.

Thae county road system was dragged an average of 48 times, the average
rost of dragging belng $1.80 per mile one round trip. The average cost of
repalrs and malntenance was §$106.39 per mile of county road. The total
average cexpenditure per mile of county road was L LTH R

Of the 157.25 miles in the county romd all were lled, there
belng & districts with an average length of 48.81 milen

The total township road expenditure as shown by reports from 21 of the
I3 townships was §79,336.21,

Wridges, 55

The total expenditure for bridgs and culvert work during 1519 was
67215, of which $25,208.00 or 60.47% wan mpent for permancnt bridges and
culverts; $1.204.32 or 2.5% was spent for temporary bridges and culverts;
HLE2D.TE or 6T was spent for repalrs; $3.078,32 or 64% was spent for
culvert material for townships; §7,213485 or 15.1% was spent for equip-
ment and unused matorials; §3,113.46 or 4.6% was spent for flling bridges
and culverts and $274.87 or 0.6% wan wpent for Mpocial canes.

Of the total amount, §29.462.32 apent for new bridges and culverts, $25,-
25800 or B59% wnaa wpent for pormanent work: and §1,204.32 or 41%
was spent for temporary work.

The amaunts last above referred to were wpent on the following con-
structlon: 17 conerdte box culverts, 311,624.12; 6 concrete pipe with head-
walln, §615.48; 1 oxtenmlon to cast iron pipe with headwalls, $380.31; 4
concrete slab bridges, $11,141.81; 1 conorete deck wgirder, $3,630.05; 1| I-beam
SpAR on congrete abutments, FLOR04T; 40 corrugated Pipe without head-
walls, $847.80; 1 wood plls bridge, 161,97, and 3 miscellaneous bridges and

culverts, §494.49,

WINNERAGO COUNTY,
Monds,

The total county road expenditure was $44,227.03, of which $29.4168.06
or G8.4% was spent for pormanent work: $2,416.14 or 5.5% was spent for
repairs; §6,072.72 or 13.7% was spent for maintenance, §2,844.44 or 6.4% was
fpent for equipment and unused material, and §$3,476.68 or 5.0% was wpont
for special cawes,

12 miles were bullt to permanent grade at a cost of $26,816.90. No roads
were bulll to temporary grade and no roads were bulit 1o natural grade.
Ko roads Were surfaced.

The county road system was dragged an average of 339 times, the aver-
Bge cost of dragging belng 90.76 per mile one round trip. The average
coat of repalrs and maintenance was $65.10 per mile of county road. The
total average expenditure per mils of counly road was §340.3).

All ot the 136 miles In the county road system were patrolied, there being

Mmu:&nnmmlnmwlmm

The total hp road
1 townahips was §35,408.18

i

drt un shown by reports from 11 of the
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Bridgens. -";E

The total expenditure for bridge and culvert work during 1919 was
$15,724.32, of which $4,939.50 or 31.4% was spent for permanent bridges
and culverts; $1,200.00 or 7.6% was spent for temporary bridges and cul-
verts: $3.843.68 or 23.4% was spent for repairs; $2,875.50 or 19.3% was aspent
for culvert material for townships; §1,653.68 or 10.6% was spent for €quip-
ment and unused material, and $1,206.41 or 7.T% was spent for filling bridges
and culverts.

Of the total amount, $6,139.05, spent for new bridges and culverts,
$4,939.05 or 80.60% was spent for permanent work, and $1,200.00 or 19.6%
was spent for temporary work.

The amounts last above referred to were spent on the following con-
struction: 6 concrete box culverts, $1,670.00; 10 circular concrete culverts,
$1,439.32; 1 concrete slab bridge, $1,829.73; 60 concrete pipe without head-
walls, $1,200.00,

WINNESHIEK COUNTY.
Ronds,

The total county road expenditure was $34,987.99, of which $1,348.37 or
3.99, was spent for permanent work; $12,787.30 or 36.6% was spent for
temporary work; $9,978.35 or 22,89 was spent for repairs; §$9,392,74 or 26.8%
was spent for malntenance; $1,838.73 or 5.39% was spent for equipment and
unused material, and $1,642.60 or 4.7% was spent for special cages. J

No roads were built to permanent grade and no roads were bullt to
temporary grade. 1976 miles were built to natural grade at a cost of
$12,209.70. No roads were surfaced. i

The county road system was dragged an average of 32.6 times, the
average cost of dragging being $1.00 per mile one round trip. The average
cost of repairs and maintenance was §85.78 per mile of county road. The
total average expenditure per mile of county road was $172.78.

Of the 202.6 miles in the county road system 187.25 were patrolled, there
being 356 districts with an average length of 5.35 miles.

The total township road expenditure as shown by reports from 17 of
the 20 townships was $36,982.60.

Bridges.

The total expenditure for bridge and culvert work during 1919 was §70,-
579.83, of which $25,116.09 or 35.5% was spent for permanent bridges and
culverts: $7,657.45 or 10.6% was spent for temporary bridges and culverts;
$25,271.61 or 35.7% was spent for repairs; $333.41 or 0.5% was spent tat
culvert material for townships; $4,681.60 or 6.6% was spent for eguipment
and unused materials; $3,145.84 or 4.7% was spent for filling bridges and
culverts, and $4,473.83 or 6.47% was spent for special cases,

Of the total amount, $32,673.54, spent for new bridges and culverts, $25,-
116.09 or 76.8% was spent for permanent work and $7,567.45 or 23.2% was
spent for temporary work. L

The amounts last above referred to were spent on the following construc-
tion: 48 concrete box culverts, 15,724.37; 4 concrete abutments, $4,478.50; 1
concrete deck girder, $2,405.656; 3 I-beam spans on concrete abutments,
$2,607.67; 36 corrugated pipe without headwalls, $1,231.72; 7 I-beam spans
on plling abutments, $3,867.46; 7 wood pile bridges, $1,108.37; 4 miscellane-
ous bridges and culverts, $1,349.91.

WOODBURY COUNTY!
Ronds.

The total county road expenditures was $36,403.93, of which Om
or 1.1% was spent for permanent work; $15,373.63 or 42.3% was spent for
repairs; $10,879.13 or 20.8% was spent for maintenance; $4,200.55 or 11L.5%
was spent for equipment and unused material and $5,668.38 or 15.3% W
spent for speclal cases. r
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No roads were built to permanent, temporary, or natural grade and none
were surfaced.

The county road system was dragged an average of 56 times, the average
cost of dragging being $£0.90 per mlile one round trip. The average cost of
repairs and maintenance was $122.10 per mile of county road. The total
average expenditure per mile of county road was $169.32.

Of the 215 miles In the county road system, none were patrolled.

The total township road expenditure as shown by reports from 21 of the
23 townships was $60,183.25,

Bridges.

-The total expenditure for bridge and culvert work during 1919 was $77.-
i86.94, of which $20,742.22 or 26.6% was spent for permanent bridges an‘d
culverts; $30,952.16 or 39.8% was spent for temporary bridges and culverts:
$12,910.72 or 16.6% was spent for repalrs; $4,401.07 or 5.7% was spent fDl:
culvert material for townships; $6,816.17 or £8.8% was spent for equipment
and unused materials; $1,327.06 or 1.7% ‘was spent for filling bridges and
culverts and $637.55 or 0.89 was spent for spoecial cases.
“”0;;:: ‘t';:-:.}s; aivrr;:;usnpté“stsl!.asd.as spent for new bridges and culverts, $20,-
- . ‘o e y :
s or permanent work; $30,952.16 or 60.0% was spent
The amounts last above referred to were spent on t
struction: € concrete box culverts, $7,939.94; 2p1 concrr.'(-.l:nplt:l:h:v“;:;:‘h:zg:
walls, $3,646.37; 1 boiler pipe culvert with headwalls, $127.36; 2 headwalls
:m culverts previously constructed, $289.42: 1 concrete abutm‘ent. $1,891.13;
he:’i‘ﬁ:a;teels_truas, concrete abutments, $6,848.00; 110 concrete pipe wlthoul:
. s, $7.501.39; 2 corrugated plpe without headwalls, $14.17; 1 boiler
pipe culvert without headwalls, $38.12; 13 I-beam spans on piling abut-

ments, $12,399.73; 1 pony truss on pilln e
e b O P B, wood floor, $743.29, and 33 wood

et WORTH COUNTY.

The total county road expenditure was $44,908.83
. . .83, of which $9,001.
::!.::ir;:-:s spoi:n_t. for permanent work; $1,643.95 or 3.4% was’ span:sf::
ol v::r : §17,644.98 or 39.3% was spent for repairs; $3.030.17 or 6.7%
BN s r maintenance: $5,486.20 or 12.29% was spent for equipment
e material, and $8,202.00 or 18.3% was spent for special cases.
Wel-'ﬁ o :ve:t-e built to permanent grade at a cost of $6,412.48. No roads
2 0 temporary grade. 4.25 miles were built to natural grade at
;:st of $1,543.95. No roads were surfaced.
— ‘;;o:?;y roaid system was dragged an average of 27 times, the aver-
e ofbresinle ar:gg ng being $1.00 per mile one round trip. The average cost
i nd maintenance was $178.83 per mile of county road. The
(;ar ::er;afe expenditure per mile of county road was $387.34.
G 29 5.94 miles in the county road system 40 were patrelled, there
ng 2 districts with an average length of 20 miles.

The total to nshin ad e end
0 itu
W T xp ture as shown by reports from 10 of the

Bridges.

“'SI'I;;O :?ta;f expenditure for bridge and culvert work during 1919 was

and’ ci;lv.ert .wl;lc: $14,721.83 or 78.2% was spent for permanent bridges

) o fls. $2,196.14 or 11.8% was spent for repairs; $298.80 or 1.6%

o aqulpme::a‘i:;v:“ m;terlal for townships; $933.90 or 5.0% was spent
nu

hvek i sed materials, and $630.00 or 3.4% was spent for Bpe-

Of the total amount, $14,721.8

' » -83, spent for new brid

n;:;:l.sa or 100% was spent for permanent work. TSR S
amounts last above referred to were spent on the following con-

struction: 656 concrete b
e, 1 St ox culverts, $12,819.96; 2 I-beam spans on concrete
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WRIGHT COUNTY.

Road. :

The total county road expenditure was $43,476.42, of whieh $20,490.08
or 47.09% was spent for permanent work; $644.34 or 1.569% was Spent for
temporary work; $3,819.83 or 8.9% was spent for repairs; $12,634.27 or
29.39% was spent for maintenance; $4,562.93 or 10.29% was spent for equip-
ment and unused material, and $1,324.96 or 3.1% was spent for special cu;

11.25 miles were built to permanent grade at a cost of §$17,590.45.
roads were built to temporary grade, 5.5 miles were bullt to natural grade

r 3 sd

at a cost of $565.15. No roads were surfaced. ;

The county road system was dragged an average of 32.5 times, the aver
age cost of dragging being $1.00 per mile one round trip. The average
cost of repairs and maintenance was §$91.41 per mile of coulnstf road.
The total average expenditure per mile of county road was $24 ;;h. “

Of the 180 miles in the county road system, all were patrolled, ere

i 7. 0 miles.

ing 6 districts with an average length of 3

9'li'he total township road expenditure as shown by reports from all of
the 16 townships was $63,120.28,

Bridges.

The total expenditure for bridge and culvert work during 19:,9!:‘:
$60,040.66, of which $£42,240.76 or 70.89% was spent for permanent ’rm-
and culverts; $5671.81 or 1.07% was spent for temporary bridges and culv i
$11,780.65 or 19.69% was spent for repairs; $2,057.92 or 3.49% was I‘POI*I’-
for culvert material for townships; $2,817.62 or 4.7% was spent forh:.‘q:m
ment and unused materials and $571.90 or 1.05 was spent for filling

ulverts.
angl'cthe total amount $42,812.67 spent for new bridges and 10:1\{0!“2
$42,240.76 or 98.7% was spent for permanent work and $571.81 or 1.3%

temporary work.

'p‘;‘?lta ?;buntg l:.stya.bove referred to were spent on the following conlnfxle-
tion: 49 concrete box culverts, $22,453.06; 18 circular concrete ?tlhmml-
$3,842.20; 1 concrete pipe with headwalls, $165.00; 3 pony tru““hw.dwllh
crete abutments, $15,780.50, and 32 corrugated pipe without he
$6571.81.
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SUMMARY OF ROAD AND BRIDGE EXPENDITURES BY
COUNTIES.

January 1, 1919, to January 1, 1920,
SUMMARY TABLES.

The full text of the 1919 report contains 29 summary tables cov-
ering every important phase of road and bridge construction, main-
tenance and financing on township, county and primary road sys-
tems. Some of these summaries are omitted from this volume. The
following summaries are appended :

Summary No. 1—Amount Spent for Bridge and Road Work—All County
Funds.

Summary No. 9—Road Construction—County Expenditures.

Summary No. 11—Classification of Permanent Road Construction. Coun-

ty, State and Federal Expenditures, Federal Aid Proj-
ects,

Summary No. 15—Amount Spent for Township Work—All Township
Funds. .

Summary No. 16—Road Construction—Township Expenditures.

Summary No. 20—Progress Report—County Road Surveys and Construc-
tion.

Summary No. 21—Progress Report—County and Primary Road Construc-
tion—Total Work Done to January 1, 1920.
Summary No. 24—Cost of Engineering.

Summary No. 25—Financial Statement,
Summary No. 26—Financial Statement.
Summary No. 27—Bonded Indebtedness of Counties.

Summary No. 28—Total Indebtedness of Counties for Road and Bridge
Work, January 1, 1920,

The following summaries are omitted in this printed volume, but
are available in complete form in the official copies of this report on
file in the office of the Governor and at the Highway Commission
Headquarters in Ames:

Summary No.

2—Bridge and Culvert Construction—County Expendi-
tures.
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Summary No.

Summary No.

Summary No.
. Summary No.

Summary No.

Summary No.

Summary No.

Summary No.

Summary No.
Summary No.

Summary No.

Summary No.

IOWA STATE HIGHWAY COMMISSION

3—Part L.
Classification of Permanent Bridge and Culvert Con-
gtruction for which Warrants Were Issueq in 1919—
County Expenditures.

Part IIL

Classification of Permanent Bridge and Culvert Con-
struction for Which Warrants Were Issued In 1913—
County Expenditures.

Part IIL

Classification of Permanent Bridge and Culvert Con-
struction for Which Warrants Were Issued In 1919—
County Expenditures.

Part IV.
Classification of Permanent Bridge and Culvert Con-
struction for Which Warrants Were Issued In 1919—
County Expenditures

4—Part I,

Classification of Temporary Bridge and Culvert Con-
struction for Which Warrants Were Issued In 1919—
County Expenditures.

Part IL

Clagsification of Temporary Bridge and Culvert Con-
struction for Which Warrants Were Issued Im 1919—
County Expenditures.

5—Repairs to Bridges and Culverts—County Expenditures.

6—Culvert Material Purchased for Townships—County
Expenditures.

7—Bridge Equipment Unused Material—Filling Bridges
and Culverts and Special Cases—County Expenditures.

8—Comparison of Bridge and Culvert Construction 1914-
1915-1916-1917-1918-1919.

10—Clasgification of Permanent Road Construction—Coun-
ty Expenditures.

12—Classification of Temporary Road Cdnstruction—ﬂoun-
ty Expenditures.

13—Road Repairs and Maintenance, County Expenditures.

14—Road Equipment and Material and Miscellaneous Items
—County Expenditures.

17—Classification of Road Construction—Township Ex-
penditures. !

18—Road Repairs and Maintenance—Township Expendi
tures.

Summary No.

Summary No

ROAD AND BRIDGE EXPENDITURES 199

19—Road Equipment and Material and Miscellaneous [tems
—Township Expenditures,

. 22—Gravel Pits Owned by County—January 1, 1920.

Summary No. 23—Amount of Road and Bridge Work Planned or Con-

Summary No.

structed by County Engineers.
29—Part 1.

Inventory of Equipment and Machinery Showing Esti-
mated Value January 1, 1920—Owned by County.
Part II.

Inventory of Equipment and Machinery Showing Esti-
mated Value January 1, 1920—Owned by County.
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SUMMARY TABLE NO. 16.

Road Construction—Township Expenditures—Annual Reports of County Engineers.

1OWA STATE HIGHWAY COMMISSION
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ANNUAL REPORTS OF COUNTY ENGINEERS

IOWA STATE HIGHWAY COMMISSION
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SUMMARY TABLE NO. 20—Continued.

Surveys and Profiles
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SUMMARY TABLE No. 21—Continued.

Primary Rond System

1OWA STATE HIGHW

AY COMMISSION

ANNUAL REPORTS OF COUNTY ENGINEERS
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County Rond System
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SUMMARY TABLE NO. 24,

Cost of BEngineering—Annual Reports of County Engineers.

Bridges

IOWA STATE HIGHWAY COMMISSION
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SUMMARY TABLE NO. 24—Continued.

Bridges

IOWA STATE HIGHWAY COMMISSION

Total
Cost of
Eng'eering

js 49,061.98

Total

Expenses | Salary | Expenses
$ 36,063.90 |3 51,005.72 (3 8,501.54 ‘m.w.ss

|
I

Salary

Roads

Salary Expenm|

Expenses |

County Engineer J Asslstant Engloeer ‘ Total County Engloeer ] Asgistant Engineer

Salary

County
e

TOtBh e | 3 01,575.48 |} 20,425.58 |

$108,011.90 § 15,2054 $264,299.40 [ $109,160.82
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SUMMARY TABLE NO, 25.

Financial Statement—Annual Report of County Engineers.
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SUMMARY TABLE NO. 26,

Financial Statement-—Annual Reporis of County Engineers.

IOWA STATE HIGHWAY COMMISSION
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SUMMARY TABLE NO. 26—Continued.

IOWA STATE HIGHWAY COMMISSION
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