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To Honorable Adam McMullen,
Governor of the State of Nebragka, |
Lincoln, Nebraska.

My Dear Governor:

I have ‘the' honor to submit herewith the following report of the ‘
work of the Department of Public Works during the Dast two years.
Respectfnlly submitted,

R. L. COCHRAN,
November 30, 1926.

State Engineej‘.




' DEPARTMENT OF PUBLIC WORKS

LIST OF EXECUTIVES AND LENGTH OF SERVICE WITH

DEPARTMENT OF PUBLIC WORKS

R. L, Cochran, State Engineer......... - 9 yrs.
Donald Frazier, Sup’t of Equipment Division.............. 1 yr.
Mable Tracy, Chief Motor Vehicle Registration............ 7 yra.

Bureau of Roads and Bridges

Mont C. Noble, Chief__... T yrs.
John R. Carnahan, Ass’t Ch1ef 6 yrs.
R. O. Green, Digtrict Engineer No. 1 9 yrs.
M. P. Black, District Engineer No. 2 8 yrs.
A C. Tilley, District Engineer, NO. 3 ococmeceeneea 7 yrs.
F. C. Rolls, District Bngineer No. 4....... N % /-
A. M. Gaddis, District Engineer No. 5... - 7 yrs
A. T, Lobdell, District Engineer No. §... .. T yra.
F. H. Klietach, District Engineer NO. T.ocmommmmecmceaioe 8 yrs.
‘W. J. B. Porter, Distriet. Engineer No.: 8..cccreerei rienenan 7 yrs.
M. B, Jones, Office Engineer : 6. yre.
R. J. Boyd, Actiiig Office Engineer . T yrs.
R. W. Culwell, ‘Ass’t Office Engineer.....wmweeee 6 yrs.
C. M. Coff, Bridge Fngineer (Resigned Nov. 1, 1926).. 5 yrs.
Alfred L. Ogle, Acting Bridge Engineer.........oo.. T yra.
L, W. Husted, Accounting Engineer e e & YIS,
C. M. Duff, Testing HEngineer - 4 yrs.
Bureau of Irrigation, Water Power and Drainage
Robert H. Willis,  Chief... ‘ 32 yrs.
John D. Heywood, Superintendent D1v1sion ) JARE . 5 - R
K. 1. Ward, Statistician "9 yrs.
A, B, Johnston, Hydrographer...._.. e e remnnetmoneemeiasemsmerennn 6 vra.
A, W. Hall, Hydrographer-Draftsman.. 7 yrs.
‘0. B. Franklin, Hydrographer : ‘ 1 yrs.
0. M. Finley, Water Com. Dist, 1, Div, 1-A .................... 6 yrs.
W. F. Chaloupka, Water Com. Dist. 2, Div. 1-A.... ... 14 yrs.
0. H. Eyerly, Water Com. Dist, 5, Div. 1-A......cccveeeeee. 4 FT8,
R. F. Nosky, Water Com. Dist. 6, Div. 1-A....... beemmmmnann 1 yrs.
P. M, Whitehead, Water, Com. Dist. 1, Div. 1-B - 2 yrs,
8. B. Hanna, Water Com. Dist. 1, Div, 1-B. .. ..occoen.. 1 yrs.

Chas. Gardner, Water Com. Dist. 2, Div. I-E...

Fred Hood, Water Com. Dist. 1, Div. 2-D.......... . 5 yrs.
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6 ' 'REPORT OF SECRETARY

’ 'NE'BRASKA’S NEW STATE CAPITOL

CAPITOL COMMISSIQN—Governor Adam McMullen, Cha1rman R.
‘ L. Cochran, Secretary

MEMBERS—W W Head, Omaha; W, B. Hardy, Lincoln,
‘W. . H, Thompson, Grand Island.

ARCHITECT—Bertram G. Goodhuye (Deceased).
Supervision being carried on by Bertram G. Goodhue Associates.
Construction started Mareh 15, 1922,

Today the structure is 60% complete.

Base of bulldmg 438 feet square. Tower 80 feet square at base -and
405 feet h1gh

Contains 9,700,000 cubic feet with over 400 TOOIS. All ofﬁces have
ocutside light. :

The Department of Public Works moved into their new quarters the - -
. latter part of December, 1924,
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REPORT OF.THE BUREAU OF ROADS AN D BRIDGES
Division of Location, Construction and Mamtena.nce
Division of Tests o
' Division of Designs, Maps and Plans
Division of Accounts and Records
1925-1926 7
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RECOMMENDATION

The accomplishments during the past two years covered by this
report, during which time 32 mileg have been paved, 1601 miles
gravel surfaced, 1074 miles graded and 186 bridges built, show very
satisfactory results considering the amount of money expended.

Generally speaking a continuance of the present financial program
and also of the policies of administration of this Department are
‘recommended. With the very diversified conditions prevalent in
Nebraska -and with the constantly increasing traffic, it is thought that
at least $50,000.00 per year should be expended for experimental
purposes. Becaunse of the dust nuisance and the difficulty of main-
tenance on the heaviest traflic roads on a comparatively small mileage
near population centers where traffic- from several lines of highway
converge onto a single line, some thought should be given to the-
most efficient type of surface treatment which can be had at the lowest
cost. While some of the fundamental practice established by ex-.
perience of other states can be used to advantage in this state, differ-
ence of conditions, both as to soil, rainfall, traflic and construction
materials makes it necessary that each state work out its own problems
accordlng to its own -conditions.

Because of the large mileage of low type surface (such as gravel}
which we are building, the continuation of a  strong maintenance
organization adequately financed as at present is particularly nee-
essary. - Attention is called to the fact that this department is-function-
ing at a very low overhead cost. The total expense of general
administration of thie department which includes all expenditures
for general sup‘ervision, preliminary survey and preparation of plans,
in fact all expense except actual inspection of work on the job is
about 2%. I do not know of any state which is equalling this record.
I recommend that 2% of all finances coming to this department for
expenditure be made available for general administration.

Respectfully submitted,
R. L. COCHRAN,

. State Engineer.
November 30, 1926.




 DEPARTMENT OF PUBLIC WORKS St

Mr. R. L. Cochran, November .30, 1926.
Secretary and State Engineer, C
Department of Public Works,

- State of Nebraska, Lincoln.

Sir:

I have the honor and pleasure of submitting to you the Biennial
Report of the Bureau of Roads and Bridges covering the two year
period ending November 30, 1926. Owing to the magnitude of any
State-Federal Aid Highway program it is only possible in such a re-
port to present briefly the sahent acthtles and accomphshments

All tabulations, charts, photographs, and discussions have been
correlated, and consolidated under the Divisions most -closely allied .
to the various subjects in' a mdnner very similar to our previous re-
port. These Divisions are functioning smoothly and efiiciently under
the system we established formerly which provided for the following

consolidations: Division of Location, Construction and Maintenhance; -

Division of Tests; Division of Design, Maps and Plans; Division ot
Accounts ‘and Records

The people of Nebraska are well aware that the highway program
and results obtained in this Biennium are but little less than that for
all previous years combined since:the: acceptance of Mederal Ald in
‘1917 but they are not aware of the strained efforts of our employees
behind the scenes who made your dreams a reality.  The Bureau takes
far more pride in pointing to these splendid efforts and sacrifices than
in chronicling the actual achievements upon the highways. ,

The greater part of the office Engineering and Clerical personnel
returned to these offices to work about 3 hours each night from two
to six weeks preceeding each of our six large highway lettings. This
extra time was given by the employees without encouragement by
" this Bureau and with their full knowledge that they would receive
no.extra pay for overtime and in many instances no credit for over-
time. - Our field engineers bave been equally industrious. This loyalty .
and service to. you, the Governor and the State is fully recognized but =
is mot recorded- elsewhere in this report although it is stromgly evi-
denced by the remarkably low cost of administration.

Although the Bureau is proud of its personnel,. its record of ae-

’ complishinents, its respect by the county officials and contractors rep~ '

resented by the splendid harmony and cooperation. obtained, its. con-

fidence of the  general public as indicated through lack of adverse.
eriticism by the press and also its gemeral improvement. over previous
bienniums, yet it is not satisfied and is of. the firm belief and hopes

that the next Biennial: Report will register -still greater successes.

Accepting this thought it is believed that thlS report will meet with. -
your approval and is therefore -

Respeett'ully submitted,'

(Signed@) M. C. NOBLE; Chief,
Bureau of Roads and Bridges.
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DEPARTMENT OF PUBLIC WORKS 18,
ORGANIZATION, LAWS AND DISCUSSIONS

To better appreciate the functioning of this Bureau and to unders
stand clearly the discussions and tabulations following in this report,
particularly - with references to State-Federal - Aid - construction, ' it
" appears advisable to outline briefly the Department organiza.tioil,“
also a few of the outstanding highway laws, governing policies, and’
types of construction caused by the demand for economy and use of o
materials at hand. Brief mention is also made of the history of the
state particularly with reference to those historical spots which the-
autoist may easily reach from the State Highway System.

ORGANIZATION OF HIGHWAY DEPARTMENT

Previous to the Legislative Session of 1919, the highway depart-
ment was under the State Board of Irrigation, Highways and Drain-
age. This Board consisted of three members, the Governor acting
as President, the Attorney General, and the Commissioner of Public

_ Lands and Buildings.  This Board appointed a State Engineer who
became the active responsible head of the State Irrigation, Highways
and Drainage. The State Ehgineer, with approval of the Board, ap-
pointed a deputy, or assistant State Engineering in charge of the
highway work. : .

The 1919 Legislature adopted the Civil Administrative Code Bill
which has been -the law in force since that time. TUnder the Code,
-the State Board of Irrigation, Highways and Drainage was abolished
and Iin'its place was created the present Department of Public Works.
The Governor who is the head appoints the Secretary-State Hngineer

_as the active head of the Department of Public Works. The State
Engineer with the Governor’s approval appoints an Assistant as Chiet’
of the Bureau of Roads and Bridges. The Code does not define the:.
officers and their duties below the State Engineer so the organization
is developed and responsibility placed as directed by the Chief of the -

- Bureau and State Engineer. The organization chart as shown on
page four explains the lines of respongibility for this Bureau- as
"established by the Chief and State Engineer. ‘This plan of organiza-
tion is far more ‘condensed and compact than the -usual highway
organization -plan  with a corresponding resultant reduction. in' the
number of higher salaried office heads and requiring 11kew1se greater ‘
responsibility on the part of ‘each head. .

HIGHWAY SYSTEM ESTABLISHED
The original Federal Aid Highway Act was aﬁproved July 11, 1916,

Following the acceptance of Federal Aid as .covered by this Act by '
the Legislature_ of 1817, the County Board of Supervisors and Com-
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missioners designated a program of roads upon which they desired
State-Federal Aid participation. This system was approved by the
State Engineer. Later the 1919 Legislature established this gystem
comprising approximately 5000 miles under eighty-eight route numbers
as the Nebraska State Highway System with the provision that as
other roads were constructed with State and Federal Aid funds such
consiructed roads would become a part of the State Highways. In
addition to the statutory system as originally outlined by the County
Boards, the law also provided that the Counties establish a system
of county roads not exceeding twenty per cent of the total mileage
in the County, which system.is under the jurisdiction of the County
Board. g )

This system of State Highways as established by : the County
Boards, this department and the 1919 Legislature is primarily a
farm to market system of roads. - No connected system of roads
could be established which would better serve ag farm to market
roads within the same allowable mileage. At the same time these
roads include the important inter-county roads-and inter-state roads.

The amended Federal Highway Act approved Nov. 9, 192%
delegated authority to the TUnited States Secretary of Agriculture to
approve a.system of highways know ag the Seven Per Cent System..
Each State was required to submit a map showing the Seven Per
Cent- System as desired, which map was to be approved by the Secre-
tary of Agriculture as submitted or as modified under the Secrstary’s
suggestion. The mileage of highways in this Seven Per Cent System,

for any State, cannot exceed seven per cent of the total road mileage -

.in the state as certified under the original highway act.. Nebraska’s

certified mileage at that time was 80,272 miles, which permits the-
Seven' ‘Per Cent System to contain 5,619 miles. A careful check of
all highway mileage in Nebraska was completed in 1923 and the
mileage found to be 94,6833. The maps on file with the Federal
Bureau show this Seven Per Cent mileage in Nebraska to be entirely
exhausted so the Nebraska highways which may receive State-Federal
Aid funds are definitely estahlished until the system is constructed
in itg entirety at. which time additions may be made.

Since Federal funds ‘cannot be expended on highways outside the
seven pér cent system and since our state road legislative appropria-
tions, are made to meet Federal Aid appropriations, it was the’
present administration’s desire to increase the allowable mileage
up to Seven Per Cent of 94,633, the correct mileage for the State,
in order -to incorporate several very - important = inter-county and
interstate highways in this system. The request to the Federak
Bureau was disapproved on the basis that the Federal Highway Act
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particularly specified that the mileage ag certlﬁed bY the State under: -
the original act was to govern.

FEDERAL AID APPROPRIATIONS AND LAWS

' Federal Aid appropriations are made from the General Funds of
the United States Treasury. Distribution to the siates is made upon
the ratio that .the stale bears to the total of all Sates in-the following
three ways, area . of- States, population of State, and miles of mail
route. - In this manner the eastern states. which contribute heavily
to ‘the Federal taxes do not receive a proportionately hea.vy returne’
for roads while the western states profit accordingly.- For example’
Nebraska receives $4.15 for Federal Aid roads for each dollar of
Federal taxes paid for roads in this state. . This is not so much to’
‘the advantdige of the western states as these figires would indicate
because many of ‘the Federal taxes paid by the Eastern. States  is
‘based upon property or products in Nebraska. For example, Federal
- taxes on some railroads, and many artlcles of consumption in this
state are paid through headquarters ofﬁces located in the east and
thus credited- where pald

The Federal Bureau participates up to fifty per cent of the com-
struction and engineering costs. of a project except the engineering :
costs- necessary on preliminary sui‘veys,' preparation ‘of . plans- and
estimates, and administration. The maximum Federal Aid available
per mile has varied from §$10,000.00 to $20,000.00 exclusive of
bridges over 20 feet clear span as noted below. Federal funds may
participate on construction " through - cities under 2500 population,
and in larger cities these funds may be expended on that portion of
the road along which the houises do not average more than 200 feef -
apart. All construction supervision and engineering and .all main-
. ‘tenance must be done by the State under a State Highway Depart-
ment. . The County Boards make format appllcatlon to this Depart-
ment for State-Federal Aid funds specifying the highways upon which
expenditure is to-be made before any.plans are made for contracting.
Previous to November 9, 1926, the County Boards and this department
awarded contracts jointly but the 1925 Legislature created a statute
_providing that after Nov. 9, 1926, ‘the Department of Public ‘Works -
alone sghall let all contracts on State-Federal Ald_ construction.

" Date of o Available ) . Max, Fed.
Federal Fiscal Year Lapses Amount Nebr. -Aid per
Appropriation ) Ending July 1 Share LE ile
July 11, 1916 Tune 30, 1917 1021 75,000,000 1,59.850.01 10,000

Febyo 28, 1919..
Nov. 9, 19I1.
June' 19, 1922
Febr. - 26,
une 5, 1924

June 30, 1922 1924 75,000,
June 30, 1923 1925 50,

Tune 30, 1924~ 1926 65,
June 30, 1925 1927 - 75,

000 © 1,581,189.50 20,000
000 1,054,126.33 - 16,250
2000 <1, 371.713.17 - 15,000
2000 1,577,155.34 15,000

ebr. 12, 1 June 30, 1926 1928 75,000,000 1,581,969.00 15,000 -
. “Montana's 1923 iuuds reapproprlated s 655,546 14,182:00 15,060
Febr. 12, I19umien June 30, 1077 929 75,000,000 1,588,138.00. . 15,000

“Total Federal Aid Available June 30, 1927 14,635, 235,00

~-June 30, 1919 1921 200,000,000 '4,266,911.65. = 20,000 ° 4
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In addition to the above appropriations the House and Senate
passéd the Dowell Bill (H. R. 9504) carrying $75,000,000 for eaeh
of the years 1928 and 1929, under respective dates of April 16, 1926
and "June 11, 1926. . From these appropriations Nebraska will be
allotted approximately $1,588,000 during each vear of the coming
biennium ending June 30, 1929,

:STATE AID APPROPRIATION AND DISTRIBUTION

Nebraska lacks progressive legislation which will permit the De-
partment to plan a program of definite expenditures in advance.
Each legislative appropria.tlon is made for omne biennium so that once
each-two years the Department must wait several months before the
program for the biennium can be established, surveys made and plang
approved. = This generally throws a large highway lettlng in late mid-
summer when fewest contractors are free to bid.

The following appropriations to meet Federal Aid have been made
by the past state legislatures.

State Appropriations Years Covered Amount

1917 Legislature .ocviiiceeenennens 1917 to July 1, 1919  640,000.00
1919 Legislature ... .-1919 to July 1, 1921 3,093,262.00
1921 Legislature ... 1921 to July 1, 1923 2,262,750.39

1923 Legislature ...cocceeceeorieeeereans ..1923 to July 1, 1925 1,500,000.00
Total : 7,496,012.39
Dedueted by 1921 special ST=IoTS3 (3% 1 SR 366,870.99

] Tota] State Aid Road Appropriation to 1925 ........... 7,129,141.40

1925 Legislature, 2¢ Gas Tax, estimated

April 1, 1925 to July 1, 1927 4,000,000.00

The above funds except gas tax were raised by direct property tax.
Colleciions on’ t)r_operty tax were made by the counties and trans-
mitted to the State Treasurer. Gas tax collections are made by the
,Depart'ment‘ of Agriculture and transmitted to the State Treasurer.
The Legislative estimate of gas funds to meet Wederal Aid was low
as an estimate placed today would be slightly in excess of $4,500,000.
The funds used to meet Federal Aid are credited back to the counties.
in the same manner as Federal Aid is distributed to the States that. '
is under the ratio that each county bears to the State in the follow-
ing three ways, area, population and@ miles of mail route. The ratio
relative to population is determined -by the- number of votes cast for.
Governor at the General election, 1916, :

The followmg chart shows the ratio or percentage of each ap-

proprlatlon credited to the county based upon population, miles of -

mail route and area. By multlplymg the ratio as shown in the last
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column of this chart by the Legislative 'appr(‘)priation,_ the share due
any county from the state appropriation can at once be -determined.
"In ‘the last column is listed the total rural highway mileage of each
 county as determined by this bureau on a survey completed in the
year 1923, ’ ' 2

CHART SHOWING METHOD OF DISTRIBUTION OF
" STATE—FEDERAL AID ROAD FUND

. i } Ratio Total
County Area Population| = Miles of of County Rural
Sq. Miles Post Route to State Mileage:
Adams. . .. 565 4,999 530.5 013532718 1,133
Antelope 872 3,538 . 514.2 (13080930 | 1,512
Arthar | 800 444 108.0 005070928 - 324
Banner 742 322 145.6 005059311 575
Blaine 711 458 © .85 1 004513862 182
Boone 1692 3,400 430.5 011243391 1,165
Box Butt 1,076 1,576 © 11805 . 007640354 723
Boyd 533 1,745 316.3 007513526 1,134
Brown 1,235 1,483 h 228.0 | 009360157 9
Buffalo 945 5,282 621.8 016427436 1,745
Burt 475 3,051 415.0 009745575 790
Butler 583 3,609 505.25 -011764575 1,074
Cass 538 4,874 489.5 | .012858351 1,084
Cedar 735 3,551 . 551.75 012827476 1,390
Chase | 8% 1,006 - 1720 | 006790326 1,170
Cherry 5,979 3,054 538.5 034882745 5,960 .
Cheyenne ©1,194 1,503 122.0 .008134534 1. 1,674
lay 579 3,877 554.0 012546384 1,074
Colfax 405 2,607 373.0 008500313 . 746
Cuming 577\ 3,113 . 526.0 .011380300 1,072
Custer 2,588 6,322 943.0 027992922 1,680
Dakota 253\ - 1,721 188.5 | - .004971961 418
Dawes 1,402 1,923 205.0 010356314 1,053
Dawson 985 . 3,666 502.5 .013546663 1,639
Deuel 439 563 110.0 003660678 409
Dixon 472 2,654 365.5 008778137 678
Dodge 531 5,337 397.0 012423765 1,096
Doiiglas 331 41,6421 . 310.0 052238170 640
Dundy 927 1,042 236.0 007599445 550
Fillmore 576 3,600 562.0 | 012297063 1,139
Franklin® 578 2,530 359.0 009030556 0952~
. Frontier 975 1,992 367.0 010218377 1,150
Furnas 721 2,920 430.0 010814705 1,200
Gage 862 7,047 855.0 |- .020443556 1,667
Garden 1,652 963 123.5 009519145 1,515
Garfield 575 809 170.0 005138502 400
Gosper 464 1,101 294.0 (006243441 650
Grant 726 414 78.0 004412441 28(_)
Greeley 571 2,000 218.0 . 006969365 |, 745
Hall ... 528 5,321 404.0 . 0124631127 1,017
Hamilton - 538 3,369 516.0 1140311 1,027
arlan 574 2,278 348.0 008613616 . 950
Hayes 722 665 143.0 .005338912. | - - 600
Hitcheotk 724 .. 1,204 212.0 006661517 . 1,019
Holt .- 2,393 3,990 . 674.0 - .021760174 3,705
Hooker 722 353 : 90.0 004446449 250
Howard 561 ;2,254 . 310.0 . 008145927 . 975
Jefferson 578 3,890 . 5485 .012501378 1,097
Johnson 374 2,547 390.5. [, .00848284 766
Kearney 516 2,771 . 310.5 008547534 . 1,048 -
Keith - 1,068 1,022} . - 100.0 . 006814882 690
Keya Paha 775 7901, - 106,09 - .005338324 . 671
» Kimball 958 649 141.5 |, Q06329645 551
*. Knox 1,114 4,361 - 671.0 016603948 1,996
Lancaster 853 16,925 . 876.0 .031924683 1,781
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CHART SHOWING METHOD OF DISTRIBUTION ' OF
STATE—FEDERAL AID ROAD FUND—Continued

. . , - Ratio Total
County Area Population| Miles of of County Rural
Sq. Miles Post Route to State. Mileage
Lincoln 2,536 3,895 513.0 020645934 2,103
Logan 573 - 495 73.0 (033790675 345
Loug . - 576 442 140.0 004419713 309
Madison . 576 4,887 407.5 012209955 1,018
. McPherson 874 332 110.0 005284059 500
Merrick 463 2,665 381.0 008908219 845
Morrill 1,417 1,472 - 130.0 009147626 | 829
Nance + . 2,186 270.0 007165007 654
Nemaha . 389 3,145 398.1 00930927 810
Nuckolis 579 3,354 410.5 010498335 1,099
Otoe . 606 4,683 567.5 013722597 1,176
Pawnee 431 2,541 - 415.0 008970787 - 835
Perkins 886 - 667 27.0 . 004881347 - 733
Phelps 538 2,543 393.5 009220201 1,039
Pierce 577 2,321 354.0 00873646 ,
Platte 673 4,436 528.0 013331662 1,246
Polk .. 430 2,777 420,0 .009287115 834
Red Willow 720 2,510 464.0 (1068 1,110
Richardson - 545 4,928 530.0 013359593 9.
ock . 1,004 898 218.0 . 007586966 650 -
Saline 573 4,268 562.0 . 013048752 1,114
Sarpy " 240 T 2,360 210.0 035864201 433
Saunders 756 4,886 700.0 015944194 1,468
Scotts Binff 723 2,938 . 235.0 008874514 7235
Seward = ... 574 3,775 552.0 012387718 1,101
Sheridan 2,460 1,884 404.0 016952135 1,023
herman 573 2,010 | 309.5 |- . 00791363 ) 1,21¢
Sioux . 2,055 1,126 190.0 012126336 886
Stanton © 431 1,705 232.0 006165475 728
Thayer 578 3,486 ¢ 5325 .01187729 1,149
Thomas 716 440 34.0 003954412 250°
Thurston 387 2,153 219.0 - 006356086 523
Valley 570 2,340 342.0 . 008606633 860
Washington 380 3, 348.0 . 008608519 605
Wayne 450 2,312 344.5 00807905 943
Webster 578 2,266 406.0 . 009203029 1,077
Wheeler 578 514 130.0 004400817
York 575 4,402 601.0 (13604726 1,109
TOTALS ..l 76,808 | 291,178 33,003.5 1..000000000 94,907
i

The 1925 Legislature enacted the Gas Tax Statute which provided
for a 2¢ gas -tax on all gasoline used in the state except gas used
in agricultural tractors or combines. 'Thig tax iz estimated to raise
about- three million dollars annually of which about two million may
be used to meet Federal Aid and one million used in conjunction with
the 30% of Motor Vehicle license tax colleetiong for highway mains
tenance purposes. :

What was the property road tax in Nebraska as viewed 'by the
general tax payer who paid the bills? The following facts tell the
story:
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" Assessed valuation all property. in Nebraska 1923 $3,198, 632 992 ‘
‘State levy .necessary to raise $1,000,000 ... ... .312 Mills

Road tax on each $1,000 assessed valuation .. 31.2 Cents
Road tax on each $10,000 assessed valuation 3.12 .
- Average assessed valuation per acre of land w....-.. S 38.44
Road tax per acre to raise $1,000,000 ...ooo..ooccoo... "7 1.2 Cents
. Road tax on 1-4 section-land to raise $1,000,000 ..._$ . 1.92

" The above taxes met a like amount of Federal Aid; 80, Previous
to the Gas Tax law in Nebraska, to raise $2,000,000 State Federal
Aild funds in one year the average 1-4 section of land paid $1.92 of
the “well to do” taxpayers whose property was actually assesged at
“$10,000 (meaning it was actually worth considerably more) paid
$3.12 state road tax for construction. " This tax was paid alike by
city 'and rural property but practically all funds were expended on
rural roads. 4 :

Let us see what has happened since the gas tax law was enacted.
From close estimates it is apparent that the rural district raise 30%
and the cities 70% of the gas tax yet practically all is expended on
rural roads.  The average Nebraska car uses about one gallon of .
gas to 13 miles. - A tax of 2¢ per gallon means that the average car
pays about 15e gas tax for 100 miles of driving.. Compare thig 15e¢
good road tax expended for driving over a good road with the bad
road tax due to additional wear and tear and lost time to make the

- same’" drive over an unimproved road. Furtlier if .$3,000,000 is to .

be collected annually on gas consumed in approximately .350,000
motor vehicles registered in Nebraska in 1926- it means an average
tax per vehicle of about $-8.57 Der year. :

In addltlon to the $1, 500 000 appropriated by the Legislature of
1923, which was ingufficient by. over two million dollars to meet the
Federal fund available, the same Legislature authorized the counties
" to meet as much of .the surplus Federal Aid, through the State De-
partment, as was available for their county. As a result in addition
to the regular road tax the counties in the year 1923 raised $429,992
and .in the year of 1924 they raised $572,746 to meet Federal Aid
whereas in the previous three bienniums or six years all the local or
county. funds raised .totalled only $513,853.00.  In 1925 local funds
to the extent of $409,704 were used and in 1926 $296 738 were ralsed
to meet Federal Aid, ‘

A most unfortunate condition arigses in a few of the  -western
counties under the present State-Federal Aid laws or rather under.
present<lack of a surplus of State funds over that needed to- meet
" .available Federal Aid funds. 1In these pariicular countieg traffic is
very light and standard’ highway construction is very expensive on
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account of sand soil. So state funds should be free to use, independent
of Federal Aid funds in order that the occasional bad spots in the
sand hill trails could be improved and many miles of - additional
highways made useable rather than following federal requirements
in the construction of a short span of high type sand c¢lay road.

Such Federal Aid - construction means very little progress can
be made with the meager funds available consequently the improve-
"ment is of very little service to the public.
benefit greatly if state funds in excess of those appropriated to meet
Federal Aid were available so that strictly State Aid funds could be
used at least in counties under 40600 population.

The following tabulation indicates the expenditures made for

state highway construction since the acceptance of Federal Aid in.

These counties would

1917;

State Federal Other Funds Total
1918 246,263.60 277.232.03  182,295.89 705,791.52
1919 1,463,650.10 1,453,602.48  236,015.42  3,153,268.00 .
1920 2.070,112.33  1,357,099.84 56,866.26  3,484,078.43
1921 1,260,660.11  1,370,038.07  219,437.13  2,850,135.31
1922 796,408.18 846,715.77 $1.280.81 1,724,404.26
1923 50,782.47 404,036.64  429,992.39 884,811.50
1924 1,494,775.85 ° 1,952,055.36  572,746.86  4,019,578.07
1925 .. 2,077,417.06  2,219,500.83  409,704.14  4,706,622.03
1926 9,786,792.74  2,675,723.08  296,738.27  5,759,254.00
TFotals .. 12,246,862.44 12,556,004.10  2,485,076.67

27,287,048.21

The ‘above expeﬁditures are inclusive of special ‘appropriations
made for special purposes and listéd in detail later in this report such
as, State Institution Paving or graveling and State Aid Bridges.

State Institution Paving appropriation is applicable for fifty per

cent of the excess costs over the .special benefits assessed provided:

the institution making application to this Department iy located

more than one-half mile and not exceeding three mileg from a rail- -

road unloading track or permanent highway leading to the railroad
unloading track. The Legislature of 1925 extended the possibility

~ tor state Institution paving to cover axiy highway used to connect -

the Institution with the termini of any strest within the corporate

‘limits of a city of the second clags and authorizes the Board of Control -

to sign petitions in the name of the state for such
district.

improvement
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State Institution graveling is a special appropriaation' made by
the 1925 Legislature,” This appropriation authorizes the Department
to gravel highways connecting State Institutions with State Highways
when such State Institutions are not on State Highways and where -
the distance does not exceed eight miles. This same authorization
limits the annual expenditure for this purpose to $25,000 same to be -
taken from the 2¢ gas. tax. A separate appropriation of §1650 to be
raised by property levy was made by this 1925 Legislature for the
purpose of gravellng 33rd Street, Lincoln from Holdrege Street North
along the west side of the Agricultural College.

The State Aid Bridge Appropriation is made by each Legislature.
'usually in the sum of $200,000 to be used anywhere in the state to
. assist the counties in the construction of the larger bridges. These
funds need not be expended on the State-Federal Aid system but
in the event that they are so expended they may be used in conjunction
with Federal Aid- funds. * Any county may make application for one-
half the cost of any bridge spanning a stream the width of 100 feet
or more. Application may be made by either county on a county line
bridge and it approved by this Department the structure may be
buily and one-fourth cost collected -from each county. In the event
of a dispute between two counties on the location of such a bridge,
the State Engineer may cast tbhe deciding vote. Couniies expending
over $100.00 in any one year on State Aid Bridge repairs under the
direction of the State Engineer may be reimbursed for ‘one-half the
cost of repairs from the Siate Aid Bridge fund,

_The cost of administration including the preparation of plans,
specifications and estimates, preliminary surveys, equipment, supplies
and other miscellaneouns office expense is about 1.66% of all con-
struction expenditures as shown by the following chart. This cost of
administration is among the lowest, if not the lowest of -any state
highway administration cost in the U. S. and the contract price
obtained- as shown by the chart following is in line with the lowest
prices received for comparable work in the United States.
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CHART OF /925 -26 DISBURSENMENTS
| WHAT PART OF YOUR ROAD POLLAR 15 CONSUMED
1Y OUERHIEAD ADIMINISTRATION -ENXGHYEERHYE EXPM.S‘EJP
ANSWER -/ %4 CENTS | -

ADIISTRATION. AL S0
o AlL OFFICE EQUIPMENT
. 4 W7 Ao sureLies’2r0000.00,

%7 ey 0
2L, AP 000’
' 45554,00

THE ABOKE CHART DOES /Y07 INCLULE /MOTOR VEMICLE CRLECTIONS
Wiy To7aL A LITTLE LE5S, Twan B 4,000,00000 Annvaily THi3
DECACTIENT PECEIVES € 5 2% OF THESE COLLECTIONS FOR ,Apzvm -
ISTRATION, SULPLIES AND ALl LICENSE LLATES. OF This &3 %,A800r
712 % /5 USEQ 70 PUBCHASE LICENSE PLATES Leaviie 25 % For Aorin-
[STRATION AND SYPPLIES, OF THE TOTAL COLLECTIONS L&ESS.2 252% THE
COGTIES RPCEIVE TO% AND THIS DECURCTMHENT IO FOR STATE HGH-
AP PRI TENENCE . ' ’




CONTRACT PRICES FOR 1925«1926.

Total Qpantity

Unit Prices

ITEM Unit Contracted Minimum Averages Amount
Earth Excavation Cu. Yd. 10.352.364, 0.13 0.20067 2, 077 447.36
Earth Excavation 100 1Fi. Sta, 4.507.C1 2.00 4.2753 271,29
Clay Hanl Cu. Vd. Mile 923.080.1 0.32 0.4775 438 948.42
l.oose Rock Excavation cCu. Yd 44,052, 0.20 0.4645 20,460. S
Salid Rock Excavation Cu. Yd 18,648. 0.25 1.2482 23,276.90
2-in. Gravel Surfacing Sa. ¥Yd | 7,300.985. 0.05336 0.1405 1,025,715.92
3-in Gravel Surfacing Sa. ¥4 . ll 305,125. 0.0834 0.2010 2,313.035.76
4-in. Gravel Surfacing Sq. ¥d 271,963 0.18 0.2505 68,143.52
é-in. Gravel Surfacing . i . ! 4,200. 0.66 0.¢600 2,772.00
Headwall Concrete (Class “A™). 22,277,558 14.00 21,2474 473,339.63
RBox Culvert Concrete 1,238.886 19.00 22.3118 28,088, 00
Rridges & Culverts (See Following Page).......
Concrete Pavement Sq. Yd 2€4.337.47 1.89 2.1188 560.086.13
Brick Pavement £ i 7.476.10 2.97 2.97 22,204.02
Bituminous Concrete Pavement. 38.191.33 2.35 2.5073 95,758,458
Concrete Overflow Pavement . 4.264.9 2.30 2.6029 11,101.28
Cable Guard Rail 106.194. 0.295 0.3801 40.365.40
Anchors 1.126, 2.00 6.1576 6,933.50
Woven Wire Guard Rail. . 304,530. 0.41 0.4681 142,536.72
Channel Excavation 33,320, 0.20 0,2375 7.913.€0
Clay Excavation 976,121. 0.17 0.2312 225,693.47
Class “R" Excavation L 47.779. - 0.167 0.279) 13,332.10
Reinforced Concrete Pavement.. Y 7.093. 2.12 2,1200 13,037‘16
Reinforced Cnnerete with Granite Surince Yd 14,444, 2.41 2.4100 34,087.04
Sheet Asphalt PPavement.. Yd 2.426.67 2.57 2.5700 6,236.54

AVERAGE CONTRACT PRICES FOR 10171526
1917-1918 19191920 1921-1922 1923-1924 1925-1926

ITEM UNTT Quantity  Price  Quantity Price Quantity  Price- Quantity Price Quanity Price
Eartihh Excavation Cu. Yds. 483000 0.310 70283587 0.454 5211999 0.305 2931674 0 2320 10332364, 0.20067
Tarth Excavation 100 FFt. Sta. ' ' 3251 6.150 2872 070 4507.61 4.2733
Clay Haul Qu. \"'(L Mile 115003 1.120 149752 0.657 256887 0.57i0 923080.1 0.4775
Loose Rock Excavation Cu. Vd. 2.250 23902 0.8¢0 9300  0.6170 44052.0 0.4645
Solid Rock Excavation Cu. Yd 3.000 15098 1.770 4136 1.70¢0 18648.0 1.2482
2-in. Gravel Surfacing Sq. Yd. 144432 0.247 1872355 0.1600 7300985, 0.1405
3-in Gravel Surfacing, Sq. Yd. 132231 0.200 2429873 0.2050 11505.125 0.2010
4-in. Gravel Surfacing e meesenereneeemmenseesssesesnes 90 \_’fl 3€8493 0.325 813863 0.388 1329694 (.2430 271963 0.2305
¢-in. Gravel Surfacing Sq. ¥Yd 40483 Q.2850 4200. R
Headwall Con-rete Cu. ¥d 731 28.050 4130 38.320 4410 32.400 2143 26.2200 22277 .558 21.2474
Box Culvert Conzrete Cu. Yd Included above 5997 36.420 6101  29.980 2858 23.0700 1238.886  22.3118
Concrete  Pavement Sq. Yd, . 104731 3.140 327174 2.3960  264337.47 2.1188
Brick Pavement . Sq. ¥Yd 37524 2.820 10986 3.950 6994 4.330 124564 3.3660 7476.10 2.97
RBituminous Concrete Paveme 5 el 54775 3.050 54206 2.5810 38191.33 2.5073
Concrete Overow Pavement...... 23247 4.430 11478 3.290 14038 2.7100 4264.9 2.6029
Cable Guard Rail 52806 0.457 85032 0.4020 106.19¢4 0.3801
Anchors Inc'uded ahove 782 5.3340 1126 6.1576
Wood Guard Rait 43479 0.740 107034 0
Woven Wire Guard Rail.. 90334 0.50¢0 0.4€81
Channel Excavation 33,320, 0.2375
Clay Execavation.. 976,121, 0.2312
Class “B" Excavation 47.779. 0.2790
Reinforced Concrete Pavement. Sa. Yd. 7.093. 2.1200
Reinforced Concreie with C-mmtc Surf;lcc Sq. Yd 14,444, 2.4100
Sheet Asphalt Pavement. RO 2.426.67 2.5700




No, of Bridges

. CULVERTS N
- 1925 1926
’
. Unit T Unit
Lineal Ft. Price Amount Lineal Ft. Price Amount
N 18 inch Concrete 3,508 1.9048 | 6,682.16° 5,612 1,8606 | 10,441.48
24 inch Concrete 5,826 2.6852 | 15,643.96 [ 11,296 2.7027 | 30,529.68
' 30 inch Concrete 1,660 3.6843 | 6,115.78 | 2,096 -3.7008 | 7,764.32
36 inch Concrete 1,606 4.8400 | 7,773.04| 2,146 4.9944 | 10,717.92 .
* 42 inch Concrete | e | e SR I . .
48 inch Concrete 136 7.5141 .20 436 . 2
B 60 inch Concrete S [ [, 24 13.8167 1.60
18 inch Creosoted 4,380 1.8436 | 8,083.92| 5,326 1.4712| 7,835.83 -
24 inch i 6,709 2.8842 | 19,350.42 | 9,381 2.7338 | 26,192.66
' 30 inch " 1,314 3.8628 | 5,075.72| 2,442 3.4620 | 8,454.18
36 inch » 1,600 4.02/6 | 6,444.12| 2,318 4.7353 1 10,976.48
42 inch ” 46 5.6087 238.00 32 9.4062 301.00
- 48 inch N 664 6.9511 | 4,615.50 382 7.8687 | 3,005.84
60 inch ’ 938 10.4348 | 9,996.50 14 11.9643 167.5¢
!
IR . -Class “A” ‘
B : c Exﬁavntion 24,534 Cu. Yd.  0.7375 18,094.30 34,154 Cu. Yd. 0.7420 25,342.23
o lass “RB"
Excavation - 12,054 C\}. Yd. 0.5566 6,709.75 6,33 Cu. Yd. 0.5935 3,772.15
. BRIDGES
25 1926
- Quantity Unit Price - Amount Quantity Unit Price Amount
. Super Structure E 0416 | $.......45.273.99 | cooneen 3,898,972 (& 04962 | $. 193,474.30
Class AA. Conerete .t 19.6154 248.03 833.02 26.1270 22,286.
Class A. Concrete .o QU Yd’s 055,244.28 | 19.82¢(9 2,786.33 6,746.26 20.0459 135.234.82
h ass_B. Concrete 16. 1882 615.46) _.....72532 16.0149 11,615.94
Wet Excavation 4,2551 7.760.00 7,058 2.9833 21,056.25
Dry Excavation . 4,247, 16,414 5626 9,235.10
R Reinforcing Steel . 0495 6,023. 621,640 0470 29,186.00
LN Steel Piling. 87 H 2.2112 29.109.90 34,771 2.1281 73,996, 50
- - : Steel Piling. 8’ I 1.5055 3,673.50 2,610 1.4397 3,757.50
. Wood Piling Untreated 19244 -...4.481.€0 10,494 7803 8,188.17
Wood Piling Treated ., 1.0315 7,718.00 14,776 1.2497 18,465.20
Scuppers 4.6667 280.00 356 2.7724 982.00
i Extra Structural Steel 03841 3.230.54 128,068 0609 7.794.31
. Gravel Surfacing X 0.3347 1,241.82 8,851.1 L2799 2,477.46
Treated Lumber v M, Bd, Fto 093,90 120.3902 23,343.66 392.278 | e 2170193 | e 45,904.10
Metal Traffic Tread 1.9339 | 3,589.40 5,728 | ... 1.5543 8,902.89
- - Timber Concrete Steel Timber Concrete
‘Total Length, Ft. 15 3 78 31 1
730 280 6679 2588 20

B
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OTHER HIGHWAY LAWS

A few of the highway laws which affect State and Federal Aid
construction are mentioned here very briefly.

Contracts—Construction work involving State-Federal Aid Road
funds must be advertised in the official county paper for three con-
secutive issues not less than twenty days. Such notice must stats
that the plans and . specifications may be inspected at the office of
the County Clerk and Department of Public Works and must also
state the date and hour when the receiving of the bids shall close,
at which time they must be publicly opened before any bidders or
their representatives. The details of a typical highway letting are
related later in this report.

State Aid bridge notices must he advertised four congsecutive weeks.
On al! state-federal aid construction previous to November 9, 1926,
the contracts were signed jointly by the County and State. Since
Novemher 9, the Department alone is required to award contracts.
On strictly county bridge construction the law requires the advertise-
ment to run four consecutive weeks and he based upon plans and
specifications prepared by the Department of Public Works. The
counties must advertise all bridge work estimated to cost over $500
but may let annual contracts covering all work for the year or if bids
are rejected the counties may purchase material and employ labor for
the construction and repair of all bridges for the year. All bridges
must be painted white above the floor system. for at least twenty feet
from either end.

Maintenance—Previous to January 1, 1926, all maintenance funds
were derived from the motor vehicle license tax. The collections
were made by each county on vehicles within that county. All funds
remained in the county where collected except three and one-half per
cent which was trangmitted to the State General Fund a portion of
which if appropriated was used for motor vehicle and state highway
maintenance administrative purposes.

Once a year a representative of the Department of Public Works
.with the assistance of the County Board prepared a maintenancs
budget listing the funds needed for the maintenance of State High-
ways in each county. This budget was certified to the County Treas-
urer who set aside from the motor vehicle license collections the
amount of funds shown by the budget providing such amount did not
exceed seventy-five per cent of the Motor Vehicle taxes collected.
The balance of the Motor Vehicle collections not taken in the budget
or in the three and one-half per cent transmitted to the state or mot
otherwise taken was credited to the county road dragging fund.

N

+
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When the county adequately maintained the state system to the
-gatisfaction of the Department they were reimbursed the actual cost
of such maintenance by claims upon the State Highway Fund ap-
proved by this Department. If the maintenance was not satisfactory
the Department could upon thirty days written notice take over com-
plete control of such maintenance and pay all costs from the State
Highway Fund of said county. This has mnever been done although
several warnings had to be issued to improve the maintenance. The
maintenance of the state system in each county was directly under a
County Highway Commigsioner whoe was appointed each year by the
County Board of Commissioners or Supervisors. The county board
could appoint as County Highway Commissioner one of their own
members or anyone else regardless of residence. Invariably the class
of maintenance reflected directly the ability of the Highway Com-
‘missioner and his degree of cooperation with the State Department
and county lines were easily distinguishable by the difference in main-
tenance between two counties. Joint responsibility by the state and
counties for the maintenance made it possible for either party to
attempt at least to pass responsibility for unsatisfactory maintenance
to the other party.

In grder to wipe out county lines, produce uniform maintenance,
place responsibility in a.single head, and to conform to the Federal
requirements the 1925 Legislature created a statute providing that
after January 1, 1926 the Department of Public Works would main-
tain the whole of the State Highway System, excepting those portions
lying within incorporated limits of cities or villages having a popula-
tion more than 1400 people. This same statute further provides that
after January 1, 1926 the County Treasurers shall transmit 30% of
all motor vehicle registration collections to the State 'Treasurer to
be placed in the State Highway Fund out of which state Highway
Maintenance costs shall be paid. In addition to this 309 the Gas
Tax law permits the use of as much of the gas tax collection for
maintenance as is needed.

Taking over this fmaintenance by this department increased the
number of employees in the Department about four fold over night,
although a small actual reduction in the total number of state high-
way maintenance employees was made. This reduction was due to
the elimination of about ninety County Highway Commissioners from
the State Highway System and the substitution of about 60 Chief
Patrolmen in charge of one to three counties each. Some of these
chief patrolmen were former county highway commissioners and some
were Resident Engineers who added the maintenance duties to their
pravious duties as state construction Engineers and this again reduced
the overhead administration costs. By adding a stenographer or
maintenance clerk in each of the eight district offices and two clerks

-
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in the Lincoln office this great increase in clerical work formerly
handled by the ninety-three counties was absorbed very smoothly.
If there is an adverse criticism to the functioning of this new section
of the department organization it can only be with reference to the
possibile slow payments-.of some employees salaries or maintenance
supplies nearly all of which can be charged to the number of offices
through which each claim' must pass before payment after leaving
this department.

Motor Vehicles—Motor vehicles include motoreycles, and all
vehicles propelled by any other power than muscular power, excepting
traction engines, road rollers and vehicles which run only on rails
or tracks. Trucks include all vehicles equipped or used to carry any-
thing other than passengers. Numbhers are assigned to vehicles
consecutively (from number one up in each county) at the time the
license fees are paid. Each county is assigned a key number desig-
nating the order of the counties in which the large number of vehicles
have been registered as for example a Douglas County Car with
number .227 would carry 1-227 since Douglas County has the largest
registration while a car with the same number in Hooker County with
the smallest registration would carry 93-227. Numbers must be
carried on front and back of the vehicle a minimum distance of six-
teen inches from the ground. Certificates of registration showing
ownership must be carried in containers in the car subject to public
inspection. .

Registration fees are dependent upon the weight of the vehicie.
as follows: Motorcycles and two wheeled trucks weighing less than
one thousand pounds $5.00 ($4.00 since the 1925 TLegislature) m8tor
vehicles less than two thousand pounds $10.00 ($8.00 since 1925
Legislature) with fifty cents additional for each one hundred pounds
over two thousand pounds provided that upon vehicles equipped to
carry more than seven passengers the total weight shall include the -

‘vehicle loaded to capacity with persons of 150 pounds weight. This

latter provision changed by 1925 Legislature to a minimum fee of
$25 plug $7 additional for each person for which the car is equipped
to carry. Public owned motor vehicles are not taxed. Reglstration
vear extends from Januvary 1 to, December 31 with 50 per cent re-
duction in fees on vehicles registered after July 1. (Changed by
1925 Legistature to 25% reduction in fees after each quarter of the
year,) The minimum fee on trucks is $15 up to 4,000 pounds weight
with 50c¢ additional for each 100 pounds over 4,000 pounds. Foreign
earg may stay in the state 30 days without purchasing a license,
(¢changed by the 1925 Legislature to be reciprocal with all other
states).
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The maximum speed limit is 35 miles per hour on highways but
does not apply to emergency calls of police, fire vehicles, doctors and
ambulances, except when governed by city ordinances.

Lenses must be tested by this Department for a fee of $10.00 and '
only approved lenses may be used. This Department s authorized
to make rules and regulations governing lights and lenses.

The following size and welght limitations are placed upon the
operation of motor vehicles upon public highways: ‘Width maximum
7% feet, height maximum 12 feet, 600 pounds maximum per inch
width of tire, 7000 pounds maximum on one wheel.

Advertising Signs—The Department has authority to mark the
State Highway system from State Highway Funds or gas tax funds..
No other signs are permitted on the State Highway right-of-way
except where permit is granted by this Department. Only one or two
permits have been granted in the past four years and not any will ba
granted in the future due to the new policy recently adopted by this
Department. Perhaps a dozen has been granted in previous bienniums,

only one of which was a state wide permit. Permits cannot be isgued

for signs larger than ten square feet surface. Signs can not be placed
within 300 feet of a railroad crossing or highway intersection.

All advertising concerns have been advised recently to remove
all signs not covered by a permit and to remove those covered hy a

" permit not later than July 1, 1927. All companies complied with this

request promptly and agreeably so0 today there are practically no
advertising sigr}s except those covered by permit upon the state high-
way system. The State Highway Marking system is described later.

:

IMPROVE;‘[ENT DISTRICTS

In addition to legislative appropriation funds the law provides
several means of improving highways by various methods of assess-
ing property bhenefitted under improvement districts created by the
County Boards upon application .of the districts. These laws are
bulky and detailed but a few are summarized briefly here for general
information, ’

Douglas County Paving Bill—Applying to counties having popula-
tion in excess of 150,000 provides that districts may be established,
appraised and assessed as per benefits received.

Lancaster County Paving Bill—Applying to counties having popula-
tion of 40,000 to 100,000 provides that property over two miles from
town can not be assessed over 10% of the total cost. .Six zones are
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created bearing, percentage of cost as follows: 50, 25, 10, 5, 5, 5%.

Sarpy County Paving Bill—Applying to counties having. popula-
tion of 9,000—10,000 provides that property may be assessed half
" way between any two state highways but not over a distance of two
miles. Exclusive of state and federal aid funds which may be avail-
able, the county at large is assessed twenty-five per cent of the-re-
maining cost and fifty per cent assessed on front footage of the prop-
erty and twenty-five per cent to balance of property. ’

Precinet, Village, Township or County Bonds—May be issued for
improvements by petition vote of special election or unanimous order
of the County Board but such issue in some instances can not exceed
two per cent of the assessed valuation of the district. A tax is
generally levied on the district sufficient to pay interest and five per
cent of principal on bonds. There are many. methods by which the
subdivision of State Government may form improvement districts
and be bonded as a unit but under the constitution the state can not
be so honded.

TYPICAL HIGHWAY LETTING

It is of interest to. many to know how a highway letting is handled
at a time when several hundred bids are received with over a hundred
bidders present besides many other interested parties and spectators.

The Nehraska method of holding highway lettings and awarding
contracts has received so much favorable comment from the con-
tractors and general public that it is considered desirable to outline
the system hriefly. Under this plan the Department holds several
large highway lettings each year usually three or four each over a
period of two or three days so that a larger number of coniractors
are present thus creating keen competition. When the large letting
is divided over two or three days all awards can be made promptly
without holding certified checks and unsuccessful bidders, particularly
the smaller contractors, may bid a second or third time with the
same check.

The following press report describes one of these lettings held
in July, 1925:

#8392 Bids Received from 138 Bidders. An.interesting event was
witnessed by more than 400 people at the office of the department
of public works on July 29, 30 and 31 when 138 different contractors
submitted bhids for road work amounting to more than $2,500,000.
Probably no other like event has received so much favorable coment
by those interested as was heard on this occasion. Frequently con-

oy
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tractors who have been bhidding for road work in other states wers
heard to remark that this was the falrest and best orgamzed letting
they had ever witnessed.

Each morning at 9:00 o’clock sharp, the work of -opening and
reading the bids began. A member of the county board, from the
county in. which the work was to be done, usually the chairman, sat
with the state engineer as he read the different bids. The bids were
tabulated as they were read, clerks were set to work to determine
the successful bidder and the contract was signed by the secretary of
the department of public works, the chairman of the county hoard
and the contractor. Bonds were filed in. the amount of 100% of the
contract. Nearly all of this work was completed between the hours
from nine a. m. and six p. m.

. Competition was so keen that the total amount of the contracts
was 14% under the estimates made by the department of public
works. A total of 892 bids were received, making an average of 12
to the project. The highest number of bids on any one project was
37. Of the 138 different bidders, 66 were successful. Kansas, Iowa,
Minnesota, North Dakota, South Dakota and ‘Colorado were repre-
sented by 13 different bidders. Six of these out-of-state bidders were
successful. -

Contractors were required to file certified checks to the amount of
5% of their bids. The certified checks thus filed amounted to.
$1,103,124.77. ’ :

‘The contracts covered 413 miles of gravel surfacing, 290 miles of
grading and 3% miles of paving. The lowest bid for gravel surfac-
ing was 7 cents per square yard for 2 inches of gravel. This con-
tract was for 10.02 miles in Kearney County north from Axtell. Ths
average cost for graveling of all the contracts let was about $800
per mile,

The lowest price for earth excavation was 17 cents per cubic yard
and the average price for all the earth excavation projects was 19.38
cents per, cubic yard. Some very low bids were received for blade )
grader construction. This blade grader construction is possible in a
level country where .no cuts and fills are necessary. This type of
construction, which will be paid for by state and federal aid funds,
wag contracted for as low as $184.80 per mile.

The low bid for concrete paving was $2.03 per square yard, seven
inches thick. This will make an 18 foot pavement cost about $21,000
a mile, exclusive of bridges, culverts, guard rails and grading.”

The following chart shows the plan of one of these lettings with
Department employees represented by numbers from one to twenty-one.




30 . REPORT OF SECRETARY

Cirele A indicates the representative of the County Board while
circle B indicates the Bond or Surety writer and circle C, the con-
tractor. Circle X i3 a representative of the Federal Bureau who i8
usually a silent member present to observe the awards and to oﬁfer
-advise on any Federal matters which may arise,
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From the -chart it is noted that the Departinent’s large drafting
room is used to open and read and tabulate all bids. This room ac-
comodates about 100 contractors who wish table space to tabulate a
part or all the bids as read. About 300 more contractors and spec-
tators are accomodated in this room and the hallway. All bids are
read through a broadeasting microphone connected through five loud
speakera so every word is distinctly audible throughout the large
room.

All contract plans are displayed in the hallway as shown for three
weeks preceding and during the letting. This permits the contractor
to view these plans without interfering with or taking up valuable
space of the Engineers and draftsmen. About 200 extra chairs are
provided in the hallway for the contractors and public during the
letting. Three office rooms and the waiting room across the hallway
ag indicated is given over for the letting. The first room from the
left is the awarding room, the second is a large waiting room in
which ig located the Department Telephone switchhoard and operator.

“A large previously prepared bulletin board showing all projects and

important construction items is hung in this waiting room so as fast
ag awards are made the successful conf{ractors name is written in
together with his unit bids. The third room is the computing room
and the fourth is the accounting room given over to signing contracts,
bonds, ete.

The notice to contractors 'deﬁnitely*stipulates the hour at which
the receiving of bids will close. Most of these bids are personally
handed to a Department representative. within fifteen minutes of the
closing time. When the hour for closing bids arrives the Department
employees take places as shown on the chart. At table one, employee
No. 1 has received all proposals and grouped them under their proper
project numbers as shown on the sealed envelope. No. 1 cuts the
sealed envelope, opens and arranges the bid and check passing same
to No. 2. No. 2 calls the chairman or representative of the County
Board, Circle A, to the stand to witness the opening and reading of
the bids. No. 2 reads aloud the County, project number, bidder’'s
name and address, amount of certified check and all items and hid
prices submitted together with any special conditions or provisions
the hidder may have inserted, then passes the propdsal to Circle A who
after inspection passes same to No. 3. No. 3 lists the certified checks
for permanent record and passes this record, checks and proposal to
No. 4 who acts as messenger between the reading rooms and the
other rooms. No. 4 takes these records to table No. 5 in the contract
room.

Three tabulators Numbers 5, 6 and 7 are stationed at table No.
2 who tabulate all unit bid prices as read under the bidder's mame
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together with any special provisions inserted by the bidder, These
three tabulators with printed sheets carrying all units of construction
tabulate independently as a check thus producing three originals
and saving the necessity for repeated . references to the many pro-
posals during the awarding. When all bids are read on a single
project the completed tabulated sheets are passed to No. 4 who trans-
mits them at once to No. 8 in the computing room.

No. 8 has charge of the computing and checking squads Nos. 9,
10, 11, 12 and 13 at Table No. 3. No. 9 reads one tabulation sheet
aloud which is checked by Nos. 10 and 11. In reading the tabulation
sheet No, % reads all items, guantities and unit bid prices which are
caught by Nos. 12 and 13 and totals computed mechanically each
acting as a check on the other. When computed No. 12 with No. 13
checking reads back the results to Nos. 9, 10 and 11 for recording.
These sheets are then passed back to No. 8§ who makes the final addi-
tions on an adding machine, extends all totals, checks and circles
the low bid on each item, group or permissable combination of groups
as covered in the gpecifications or stipulated in the proposal.‘ When
the low bidders are determined these sheets are passed to No. 14 who
carries same to the awarding room,

In the awarding room No. 14 is ready to furnish any desired in-
formation relative fo the bidder’s proposal, special provisions, plans,
etc. to No. 15, the State Engineer, who makes the award. The State
Engineer in joint session with the membets of the County Board
or their representative, Circle A, review the bids, discuss the prices
and take such action toward awarding or rejection as they deem
advisable. A complete record of all minutes is kept by the steno-
grapher, No. 16. In the event any question as to Federal policy or
desires is raised, circle X, a representative of the Federal Bureau is
consulted as previously mentioned. Any contracts advertised after
November 9, 1926 must be awarded by the State Engineer alone
without the vote of the county offiecials unless by policy he desires to
have the Board express their wishes by vote but joint responsibility
for any action taken can not be extended to the County Board. ,

As soon as an award is made No. 14 prints the contractor’s name
and unit bid prices on a large previously prepared bulletin board in
the waiting room. This information becomes avallable at once to all
coniractors and the press. :

When an award is made No. 17 who has charge of the contract
room takes the tabulation sheet and together with the chairman of
the County Board, the successful contractor and bondsman retire to
table No. 5 in the contract room. At this table Nos. 18, 19 and 20
" copy and prepare contracts for signatures of the County Board, Con-

P
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tractor and Bonding companies. These contracts are signed at once .-
by all partiEs thus avoiding long delays through the mails and also
permits of the immediate release of all certified checks. No. 21 re-~
ceives all certified checks as delivered by No. 4 from the reading
. room, After contracts are signed all checks are released to the con-
tractors by No. 21 upon signed receipt of deliverance.

Within 15 or 20 minutes after the bids are read on the first project
all rooms become active so that while bids are heing opened in the
reading room, read and tabulated, low bhidders are being determined
in the eomputing room, awards are being made in the awarding room,
results given to the press in the waiting room and contracts are he-
ing signed in the contract room. If the letting is small less than half
as many employees are necessary and all bids are read before the
awarding is started. TUsuilly the reading of bids starts at 9 A. M.
and is continuous until 1 P. M. The awards are completed on these
same projects hy 5 P. M. TUnder the above system of awarding con-
tracts from twenty-five to thirty average highway projects, each with
from one to five separate contracts carryving the usual number of
road and bridge items with ten to forty bidders on each project
totalling several million dollars can be read, awarded, contracts and
‘honds signed and checks returned between the hours of 9 A, M. and
5 P. M. During the present hiennium approximately 750 different
contracts have heen executed by this Bureau.

GRAVEL ROADS

Gravel roads are no longer an experiment in Nebraska. "No more
promotion work need be done on this type of construction as the en-
tire state is fully sold on.Nebraska's gravel roads. *“Would rather
drive a gravel road than a pavement’’ is a common remark.

Not only have the gravel roads made it possible for the people
of Nebraska to see the heauties and resources of their own commeon-
wealth at any time of the year and thus advertise the state to its own
inhabitants but they have also advertised the state to the entire na-
tion through favorable reports of tourists. All this at a surprisingly
Jfow cost which cost represents an investment paying annually several
hundred per cent dividends not alone through advertising and bring-
ing outside wealth into-the state but through reduced motor operation
costs to the state’s own people.

State Highway Engineers in neighboring states are generally
agreed that an 8" gravel road can withstand economically only 400
vehicles per day. This is no doubt an established fact in the states
having less favorable soil conditions, heavier rainfall and & poorer
grade of gravel than is found in this state. The Nebraska people are

-2
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ready to spread the facts proven through experience that generally
speaking half this amount of gravel will withstand from three to
five times the amount of traffic and continue to do so without re-
placement for several years. These are bold statements but the
evidence lies in every direction over the state.

For example, consider the Cornhusker Highway between Lincoln
and Fremont in Saunders County. Note the gravel road photgraph
titled “State-Federal Aid Project No. 27, 2" or 4" Gravel Surfacing.”
This road has formed a better riding surface than the average pave-
ment 12 months out of the year except for the occasional dust nuis-
ance. This section of road is known as State-Federal Aid Project
No. 27. The gravel surfacing was started in the late fall of 1919 and
completed in the early summer of 1920, thus giving 7 years service up
to the present time. About 6.5 miles of this project was surfaced
with gravel 4" deep and 4.5 miles was surfaced 2’ deep. The main-
tenance costs have averaged slightly less than the cost on adjoining
dirt roads or about $265 per mile per year exclusive of replacement.

.

State Federal Aid Project No. 27, 2" Gravel Surfacing
Junction of U. 8. No. 77 with No. 16 on the right. Picture taken
November, 1926
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State Federal Aid Project No. 27, 4" Gravel Surfacing

Attention is directed to the fact as indicated on both views on
Project No. 27 that the roadway is being widened 3 feet on either
side, changing the present 24 foot width to 30 foot width and the
small windrow of gravel placed is to surface the new shoulders.

Picture taken in November, 1926,

Both sections gave splendid service for six years without any replace-
ment. About a year ago the 2" section began to pit out and break
through in places due to the thinness of the gravel mat, consequently
one additional inch of Platte River gravel was spread over the surface.
In a few days the surface was again in a splendid state of main-
tenance and has continued so up to the present date. A few weeks
ago the 4’ surface began to show wear in spots and it was difficult to
bring out sufficient gravel through dry weather maintenance to keep
the necessary thin film of loose gravel over the roadway. Immediately
one-half inch of Platte River gravel was added over the surface and
today the road is in a high state of maintenance and will very prob-
ably continue in this condition for over a year without further re-
placement. The average traffic over this road the year round has
been probably 1000 vehicles daily. The traffic census taken one week



State Federal Aid Project
Picture taken December 3, 1926, following several
Plowed fleld on the right was

No. 17, Lincoln to Omaha
heavy rains and snow storms of October and November
a sea of mud on this date,
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in August in 1924 indicated an average daily traffic of 1070 vehicles
during the daylight hours only. The census for 1926 taken in the
same manner indicated an average daily traffic of 1401 vehicles for
the 15 hours of daylight. The probable traffic for the 24 hour day
would no doubt be in excess of 2000 vehicles on this 24 foot roadway.

L.et us review another State-Federal Aid project of newer con-
struction hut carrying heavier traffic. Note the photograph of this
road with the title ‘“‘State-Federal Aid Projects No. 17.”" This eleven
mile project lying just outside of Lincoln on the Lincoln-Omaha
road usuaily called the D. L. D. or U, S. No. 38 Highway was con-
structed early in 1923 with a 4 inch depth of gravel surfacing. After
more than three years service the surface is in perfect condition sup-
porting fast traffic including passenger husses, heavy freight trucks
and cars averaging in 1924, 1434 vehicles daily during the daylight
hours and in 1926, 1830 vehicles in 15 daylight hours. The probable
traffic for the 24 hour day would certainly exceed 2500 vehicles.
- Less than 5% of the amount of the original gravel has been added
to the project since completion. The greater part of the road has
had no replacements,'however some sections have had a load added
here and there at weak spots and a few sections covering several
hundred feet in a continuous stretch but totaling less than a mile
altogether have had a fraction of an inch added more or less uni-
formly so the estimate of 5% replacement is amply high.

The above two projects are typical of the gravel mileage all over
the state of which 1616 miles was contracted this biennium. When
the taxpayers are confronted with these facts on the life of gravel
roads huilt on the interest of the cost of pavement it is impossible
for the state to put over a paving bond issue and is in fact difficult
to provide funds for these sections where a gravel surface is plainly
inadequate due to soil conditions, rainfall or excessive traffic. With
the average pavement costs at $25,000 per mile, the interest on bonds
at 5% 1is $1250 per year. This interest will build and maintain a
three inch gravel road every two years,

From the previous discussion it is apparent that due to the proven
life of Nebraska's gravel roads under limited traffic that the interest
on paving bonds will not only build and maintain an equal mileage
of gravel roads but will leave a surplus of perhaps $5,000 per mile
over a six year period which can be used to triple the mileage con-
structed or improve the existing surfaces constructed. A six year
period is considered hecause this represents the older gravel roads
in thé state and they have withstoed this length of service splendidly.
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Referring to the saving of $5000 it is predicted that this saving
will be used in Nebraska in the near future in improving the existing
gravel surfaces with a black top non-rigid type of pavement built of
oils or asphalts. -Within the next four years this state will witness
the construction of an enormous mileage of this type of gravel sur-
face protection much the same as they have witnessed the gravel
accomplishment the past two or three years. The demand for this
type of construction wiil not be due so much to the failure of the
gravel under increased traffic as it will be due to the possible allevia-
tion of the dust nuisance during the dry periods.

A four inch gravel surfacing has been the maximum for Nebraska
with the exception of one contract using 6 inches of local poor grade
gravel but many miles of two inch and three inch depths have been
constructed. The policy of the present administration is to put,
under agreement with the Federal Bureau a total depth of gravel
surfacing of 4 inches or 6 inches to be contracted by the State in
two courses. The second course to be contracted when needed. The
4'" or ¢ inch depth will be made up of two 2 inch courses or one 3 inch
or 4 inch course’ following later by a second course of 3 inches or
2 inches respectiveiy. The following table shows the gravel surfacting
placed by this Department.

Year Placed Miles
BRI I USSR URON 42
1920 e ooee Ao eaeeeeestseeeomsseaeessssitemssseseosssestssaseesmmmomaeemmemes 15
B 1 O O S 32
192 e m e e 53
1923 et ne e 11
B U 462
1525 908
1926 695

B0 ) £ U USSR 2218
Depth
1% inches ...
2 inches .........
3 inches .........
4 inches
LI 5 1) o U R OO OO

Totals oo S 2218
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GRAVEL SPECIFICATIONS, AND METHCDS OF
CONSTRUCTION

Some credit for the unusual success of gravel roads in Nebraska
must be given to the maferials and methods of construction. A
slighitly larger part of the gravel used in Nebraska is pumped from
the Platte River and screened according to specifications, This gravel
is very hard and so fine that engineers are inclined to speak of the
material as sand rather than gravel. OQOut-of-state engineers, after
reviewing the Nebraska specifications, comment that this state has
no gravel roads but rather a sand-clay type of construction. Ne-
braska does have a sand-clay type of road construction hut it is much
different from the so-called gravel or sand-gravel surfacing.

The general screen analysis for gravel surfacing is as follows:
passing one inch screen—1009%, retained on No. 4 sieve from 0 to
50%, retained on No. 10 sieve—from 70 to 90%. Clay & silt con-
_ tent not over 20%. To obtain the above analysis, from 20% to 80%

of the pumpeéd gravel is screened out as fine sand. This analysis may
be modified to meet the conditions found in suitable dry gravel
deposits or unusually finely graded river deposits earrying as low as
55 % retention on a No. 10 sieve. The thickness placed of the lower
test gravel is increased to obhtain the same quantity on No, 10 sieve
ag Standard or 70%.

The pumped gravel when delivered upon the road is absolutely
clean and void of any silt or clays so that the finished surface should
depend upon the gravel producing its own binder by pebbles pulveriz-
ing under traffic into stone dust cement which forms the best possible
bhinder following the rains. Traffic.is not in the mood, however, to await
this longer period for compaction necessitated if the gravel formsg its ~
own binder so a satisfactory but less permanent binder is supplied
by adding a light mixture of the subgrade in the gravel after placing.

This subgrade has been incorporated in the gravel the past 7
yvears by the following methods; scarifying, discing, harrowing, blad-
ing shoulder slopes and ditch cleanings over the gravel surface, and
by placing the gravel in thin layers under traffic which beats the gravel
into the subgrade or brings up a small part through wear. The ap-
plication of thin layers under traffic as shown in the view on Proj. 71-E,
‘as rapidly as trafic compacts same has proven to-be by far the most
satisfactory method since a good percentage of stone dust binder is
produced and traffic is not hindered. 1In late fall or prolonged dry
seasons a light scarifying or discing has proven desirable {¢c hasten the
incorporation of the gravel, but in general scarifying is a dangerous
process unless at least one inch of gravel ig left in a windrow to work
over the finished scarifed roadbed for wearing course. A new gravel
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road receiving too much scarifying compacts guickly, forms a good sur-
face quickly but wears out quickly, due to the addition of too much low
grade binder and for the same reason such a road is badly rutted and
cut up following a rain. When the rainfall and traffic is heavy and
heavy soil conditions exist then a heavier first application should be
placed, say a six inch depth of which four inches should be scarified
and two inches left to spread over the finished surface and compacted
under traffic and maintenance.

State Federal Aid Project No. 71-E

Note gravel Windrows right shoulder from where it is spread across
roadway as traffic compacts it.

The secrets of good gravel roads are believed to have been solved.
Proper highway construction. and drainage is the first essential fol-
lowed by clean gravel deposited in one windrow on one shoulder line
from which it can be spread in one-half inch layers across the care-
fully prepared and smooth roadbed as rapidly as traific compacts it.

= |
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This construction must be followed by intensive heavy maintenance
during the heavy rains, not several hours or days after the rain, al-
though continuous maintenance on dry graveled roads carrying a thin
layer of 'loose gravel is essential. Such maintenance avoids chatter
bumps, or corrugations, and keeps a thin film of loose but not ob-
jectionable gravel evenly spread over the surface. Nebraska's fine.
hard, clean gravel with all stones over one inch diameter removed,
compacts solidly and does not ravel. Too much natural clay content
or the addition of a high per cent of local soil binder destroys the lite
of the road. Larger stones, if permitted, tip and rock under traffic,
causing a small hole. The impact of traffic soon produces a large ob-
jectionable pot hole where once lay an oversized stone. One pot hole
forms another particularly easy in the presence of objectionable
foreign matter as lumps of earth, sod, or pieces of cloth mused to plug
leaky freight cars in shipment. These details are watched by the De-
partment’s inspector to insure a good gravel highway,

Gravel road construction has assumed such importance in this state
that an exhaustive study of gravel road construction, wear under traffic
and maintenance, and results is being made. This study has just start-
ed and involves so much work and detail analysis that any conclusions
drawn from the meager information at hand might not be correct. A
detailed report should be available for the public in about six months.

To begin this research a questionnaire was prepared and the District
Engineers instructed to take samples of the gravel surfacing, and sub-
grade from al] projects and fill in the questionnaires in detail. The
samples were forwarded to the Testing Engineer to break down and
analyze in detail. An interesting fact uncovered in this investigation
and which might be mentioned here is the general distinctions of the
layer of gravel surfacing or so called mats. This mat usually about
2-3 or 3-4-the depth of the original application has a distinet and well
defined line of demarcation between the mat and subgrade similar to
the asphalt top or mat on a coucrete hase. There appears to be no
gradual grading of the surfacing into the subgrade regardless of the
method of original construction,- -

From this research it is hoped that better methods of construction
may be developed and a bhetter specification he written reducing future
maintenance costs. It is desired to know the clay or binder contents
‘in the new and older gravel mats, the difference between the upper
and lower half of the mats as to binder content, and gravel sieve
analysis, also to know the effect of traffic on the surface in grinding
down the gravel particles to a finer gieve analysis, the effect of different
kinds of soil subgrades, and the effect and result of different kinds of
goil subgrades, and the effect and result of different gravel specifica-
tions, construction methods and maintenance methods.
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" A sample of the questionnaire follows:

bo

12,
13.
14,
15.

16.

17.

18,
19.
20,
21.
22.

23.
24,

" Gravel Road Investigation

. Project No................. , County..cooeeo..... , Date Sampled.,,::: ..............

Station............ , Name and Distance fo nearest town........ ) e miles.

. Location............ feet from center line. Width of traveled road..........

feet on............ feet cut or............ feet fill section.

. Sampie NOS. wooeeocooes e A, B, s WG, i D

(Gravel Mat) (Top Half) fLower Halt) (Subgrade)

. Nature of Sample No. 1 when removed. Wet, Damp or Dry.

Nature of Sample No. 1-C, Subgrade when removed, Wet, Damp,

or Dry.

Amount of last rain........ inches. Date of Last rain........................

Is line of demarcation between gravel mat and subgrade distinet?
Yes or No.

. Depth of gravel mat exclusive of loose surface material............ ins.
10.
11.

Depth of loose surfacing material over roadway.. ............. inches.
‘Was depth of loose gravel same past several weeks?

Yes. NoO.  orverennee. inches, )
Depth of clay surfaced subgrade if on sand clay project............ ins.
Source of original Gravel. ...,
Date and depth placed. e
Condition of gubgrade at time of placing gravel, if known.
Deep Dust, Dusty and Dry, Dry, Damp, Very Wet, Smooth, Rutted.
Method of construction:
Windrowed and spread lightly. Spread and plowed.
Windrowed and Spread heavily. Dumped by contractor,
Spread and Scarified lightly. 1. Application full depth.
Spread and Scarified heavily. 2. Application..........o.coo.o...... courses.
Approximate time of compaction............ months during normal, dry
or wet season.
Amount of replacements at this station and date.........cooooeemiiiiiiis
Quality of replacements and Grading...............
Present condition of roadway. Excellent, Good, Fair or Bad.
General condition of roadway. Excellent, Good, Fair or Bad.
Is road easily maintained? -Yes or No. If no, does it ravel, cor-
rugate, pit, absorb gravel too rapidly, too much loose gravel, ruts
under light rain or heavy rains or winter condition,
REMATKS ooiiiiiciirm it ciraene s s s v reea em s na e s e s nan e e s st a s nsnnonnns
Samples taken DY oo

SURVEY OF ROAD MATERIALS IN NEBRASKA

Road materials used by this Department must comply with standard

highway specifications, must be suitably located with respect to the
roads on which they are used, and must exist under conditions suit-
able to economic production.
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Sand and Gravel. Most of Nebraska's sand and gravel is pro-
duced from mantle rock deposits, but a small portion is derived from
the bedrock formation. These sources of gravel in Nebraska range in
geologic time from the Pennsylvania Beds to the Dakota Formation,
the Arikaree Formation, the Ogallala Formation, an unnamed tertiary
formation, glacio-fluvial deposits, glacial drift and alluvium. Among
these the most important are the alluvium of the Platte River, the
Aftonian Sand Plain and gravel bodies occurring at the base of the
Dakota Formation.

Pennsylvania Formation. The Pennsylvania Beds outcrop in the
southeastern counties of the state. Sand is found only in a few strata
such as those outcroppings at Peru and south Falls City. Here the
sand is too fine to be of much value as a road material.

Dakota Formation. The Dakota Formation consists mainly of a
buff to a rusty brown sand stone heavily stained with iron. At the base
of the formation lying urconformably on the Pennsylvania rocks are
lenticular beds of sand and fine gravel. The sand is too fine for most
construction work but the gravel is very good for road surfacing.
These deposits occur quite extensively in the vicinity of Louisville.
The gravel ranges from 10 to 20 feet in thickness and contains a great
many clay balls, large boulders and often a small hody of fire clay.
There is also in the same vicinity a buried gravel body which is glacio-
fluvial or a stream deposit of cretacecus time. The deposit extends in a
generally southeasterly direction from Cedar Creek to south of Rich-
field and is about ten miles in length. Sand is produced from this de-
posit at several places.

Arikarec Formation. The Arikaree Formation outcrops over a
large area in northwestern Nebraska. The sands are grayish and gen-
erally of fine texture. In a few places it contains deposits of coarse
gravel suitable for construction work,

Ogallala Formation, This formation is the bedrock in a -large
portion of the southwestern -.counties of Nebraska. It outcrops along
the Republican River from below Franklin westward to the state line,
and in the Lodgepole and North Platte Valleys. It contains a wvast
amount of sand and gravel some of which occurs as a friable sand
stone conglomerate. The -particles are made up of rounded grains of
material loosely cemented by a calcareous cement.,

Sand of the Late Tertiary Age. Beneath the loess of much of
central Nebraska and extending eastward under the western edge of
glacial deposits is an unnamed tertiary formation which carried vast
qguantities of sand interstratified with layers of clay and silt, This
formation forms nearly a continuous sand plain from 25 to 100 feet

e
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thick, outcropping along the Missouri River in Northeastern Nebraska
as in Knox and Cedar Counties and in the valleys along the Republi-
can River in the southwestern counties. The extent of this sand plain
is not known nor what its geologic relation to the drift sheet may be.
Much of the sand is too fine for use but a portion of it may be utilized
as a surfacing material for roads. It is too dirty for concrete work,
containing not only clay and silt but also an iron cement.

The Glacio-Fluvial or Aftonian Sand Plain, This plain lies be-
tween the Nebraska and Kansas drift sheets and has a thickness of
from i0 to 70 feet. The sind varies from dirty to clean and from
fine sand to coarse gravel. It contains boulders, cobbles and large
clay balls which were undoubtedly carried to their present positions
from the north, by streams during the glacial time. Just what caused
these streams to drop their heavy load in eastern and central Ne-
braska is not known. This sand plain extends through much of the
upland of the loess hill and drift areas of Nebraska and is reported
also in southwestern Iowa, northwestern Missouri and northeastern
Kansas.

Sand is produced commercially from this source at Fairbury, Endi-
cott, DeWitt, Ulysses, Wahoo, Superior, Nelson and Hebron from the
same horizon. As a surfacing material this gravel is one of the best
in the state. It is of suitable size and quality and has a good binder
of clay and iron oxide. When this gravel is laid upon a road and
subjected to the impact of traffic it forms a surface which is extremely
hard and urable in either wet or dry weather.

Glacial Dritt. The drift of the Kansas sheet covers approximately
the tier of the eastern four counties of Nebraska. It is evidenced on
the surface by large boulders of many kinds of material, by rounded
pebbles in the soil or by a heavy red clay. The deposits occur in
pockets which contain material grading from extremely fine sand
to large boulders. At the base of these deposits .the material is
usually clean but is badly stained with iron, making it a poor ag-
gregate for concrete, but has some value as a surfacing material when
the oversized stone is crushed finer than a 1 inch seive.

Either for construction work or surfacing material drift sands ara
poor at best, and the supply is so limited that at the present tima
it seems inadvisable to utilize it to any considerable extent,

Dune Sand. Dune Sand is the prevailing surface formation of
the well known sand hill region. It is too fine for any.road use in
that location and offers a serious problem to road construction where-
ever it exists.
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Alluvium. The alluvial deposits of sand and gravel in the state
are by far the most important sources of road material. These de-
posits occur in the valleys of the Platte, Loup, Elkhorn, Blue, Re-
pubtican and Missouri Rivers. The alluvium of the Platte is very
coarse in the western part of the state, becoming finer toward the
east, due of course to the action of the water upon the material.
That of the Loup and Elkhorn rivers is almost too fine for road use.
The Big and Little Blue carry material derived from the Aftonian
Sand Plain, tertiary sand and glacial drift. Much of the sand is
used commercially. The alluvium of the Republican Valley varies a
great deal in size and quality depending upon the region. That of
the Missouri grades from very fine sand to clay and .is seldom used.

In the Alluvium of the Platte, Nebraska has an unlimited source
of road material. Thig alluvium ranges from twenty-five to 100 feet
in thickness and extends the full width of the Platte Valley through-
out its course. It grades from fine sand to coarse gravel and is very
hard and durable making an ideal concrete or road surfacing
aggregate when screened to proper sizes.

State Owmed Gravel Land. The gravel land near Ashland pur-
chased by the State in May, 1920, is located in Sections 30 and 31 of
Township 13 North, Range 10 East, Saunders County. It is on the
main line of the C. B. & Q. Railroad between Lincoln and Omaha.

There are a great many reasons which enter into the fact that
Platte Valley land in the.vicinity of Ashland is almost ideal for gravel
production. The Platte valley is about 1% miles in width at this
point so the river has had neither a chance to change its course
appreciably nor has it lost any of its velocity. There are no tributary
streams flowing into the Platte which n1igl]t carry finer material im-
mediately above this location and the river has not meandered enough
to appreciably change the alluvium, as originally deposited, below
a depth of about ten feet.

There are 62.8 acres of deed land in the tract purchased. With
this the State received title to thirty-four acres of accretion land.
The tract has 2100 feet of trackage on the main line of the C. B.
& Q. It is possible to produce from this land approximately 500,000
cubic vards of standard road gravel or 1,000,000 cubic vards of con-
crete gravel and the supply from the river ig unlimited. The land
is protected on the south from overflow by the grade of the C. B.
& Q. railroad and on the east along ‘the river front by a dike thrown
up by the railroad company which facts are indeed an advantage.

The gravel on this tract when analyzed, tested from forty to forty-
gsix per cent retained on a No. 10 screen with the exception of a
small area of about twenty-seven acres which las about ten Tfeet
of fine sand deposited on the surface. To date it has been unneces-
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sary to open this pit to secure proper gravel prices from the various
commercml companles within the radius that this pit might be made
to ‘serve,

Since freight rates greatly reduce the area that might be served
from any gravel pit, it may prove advisable to acquire additional
ground for sources of gravel supply in various parts of the state, parti-
cularly along the Platte and Republican Rivers.

Survey Methods. The survey of road materials in Nebraska has
been conducted for several years by the State Conservation and Soil
Survey, however, when the Federal Aid program was enacted a more
detailed survey of certain areas became necessary which was carned
on by the Department’s engineering forces.

The most important road materials surveyed are deposits of sand,
gravel, clay and stone suitable for road construction. For the ‘benefit of
county officials and others interested in general road work, a few
general statements will be made regarding methods used.

The problem of testing sand deposits is divided into distinct
phases; first, that of testing alluvial deposits, and second, that of
testing bank deposits. - These will be treated separately as follows:

Alluvial Sand Testing. The economic side of the production of
gravel enters so thoroughly into the situation that the quality of
gravel possible to produce is' often necessarily disregarded because
of economic features. A site must be chosen not only with regard
to the possibilities of producing gravel of good quality, and also with
regard to distance to the road upon which it is to be used, with regard
to shipping facilities, and the purchase price of the land.

Having decided upon a plot of land which is suitably located the
detailed examinatlon of that particular deposit is made.

All alluvial gravel lies either practically at or below the water
line, therefore it is necessary to procure such equipment as will work
under these conditions. A casing four or six inches in diameter is
sunk and the sand is removed_ from within this casing by either a-
sand bucket, a sand pump or a trap auger. The pump is often timeg
mechanically inefficient, and the sand bucket gives a false impression
as to the exact stratification of the sand. The trap auger is the most
certain and effective tool for this work. It removes the gravel exactly
as it occurs in the ground, taking out the fine and course materials
in their exact relationship. It is much $lower than either of the
methods mentioned above but one may be certain of the results ob—
tamed
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After several test holes have been put down evenly distributed
over the plot of ground and samples have been obtained at different
" depths in these holes, the results are averaged and the quality of
gravel possible to produce from the centain plot of-ground determined.

Next, quantities of material present must be figured. An easy -
way of doing this in the field is to figure the area of usable ground
in square yards, multiply this by the depth to which the gravel may
be worked and make a correction for the material to be wasted
by sereening. This will give approximately the number of yards of
gravel in a given area.

It then hecemes necessary to map the ground as to the best possi-
ble location for trackage, driveways, buildings and the pits, so as to
give the largest areas possible to gravel production. Classify the
ground as to the number of trees or stumps to he pulled, the amount
of stripping to be done and the nature of the material to be stripped,
angd evaluate the land to be purchased.

Bank Pits. - The location of a dry land pit is much more com-
plicated and uncertain as to results than is that of the alluvial pit.
The material is these bank pits is derived from the sand plains, from
tweo unnamed tertiary deposits and glacial pockets and because of
the manner of their deposilion great care must be taken in their
survey. These deposits are not consistent as to thickness, quantity,
quality of gealogic relation to other formations making deductions
very uncertain. '

1f seeking to locale a pit in an area where only bank pits will
be possible, trace up the drainage ways in the vicinity, loocking for a
stream or intermittent drainage which carries gravel. If such a
stream is found, follow this until the gravel body is located. Then
determine the elevation of this layer of gravel and trace it by ths
use of a level and surface indications until a suitable location for
production is found. Proceed by putting down test holes and by the
methods stated previously, determine the exact guantities of gravel
present.

Giay. Clay as treated here is used as a surfacing material on
sand roads and as a binding material on sand-clay roads or sand-
clay roads to be surfaced with gravel. In nearly all places in the
state where gravel roads are constructed the road soil and gravel
dust has sufficient cementing quality to bind the gravel together into
a hard wearing surface, but in some vicinities where sand-clay roads
. have heen huilt additional clay must be added to insure a suitable
foundation and binder for a gravel course.
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Clay is used frequently in the sandhill regions as a surfacing
material where it not only binds together’the fine particles of sand
but also forms a hard crust-like surface that will stand the wear of
the traffic.

When seeking a suitable deposit of clay the assistance of local
officials or old settlers is invited, In a few instanceg particnlarly
- around Hecla, Nebraska, in Hooker County this problem of locating
clay became so keen that the help of local people was not sufficient
and several survey parties were ordered out at various periods to
search the country thoroughly and make hundreds of borings within
economical hauling distance on either side of the proposed road.
Samples of all material containing any noticeable clay content were
forwarded to the Testing Bngineer and finally small deposits were
discovered carrying the minimum possible amount of clay that could
bé utilized for road surfacing. Without the aid of the state lahora-
tories in this instance the survey would have reported a failure.

A sand-clay or gravel-clay road is constructed most effectively when
the sand and clay are mixed in proper proportions. These proportions
are nof purely arbitrary but are determined by definite tests of the
mater