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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.
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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.
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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
material to be used and application of these tests made within
economic limits. These proportions may be determined roughly iu
the field but better results are obtained by forwarding samples to the
state testing engineer for detail analysis and reports.

Gravel Deposits. The Platte River Villey is the most important
source of sand and gravel in the state. There are ‘about 30 com-
mercial producing plants located at different points along this stream
within the limits of Nehraska. Nearly all of the aggregate for con-
crete work, and 60% of the gravel for surfacing on Nebraska Federal
Aid roads is secured from this source. Some of this material is being
shipped to other states who are patternmg after Nebraska gravel
roads. .

Outside the limits of the Platte River Valley, the most important
commercial sand and gravel producmg plants are located at the follow-
ing towns: Long Pine, Burwell, Norfolk, Cowles, F'Lnbury, Endicott,
Atkmson and McCook.

During the lagt three years there 'has been a rapidly growing de-
mand for gravel surfacing on the State Highway system, This has
led to an increased interest in.local deposits’that might be suitable
and available for surfacing purposes. Much exploration work has
been done by the State Highway Department, by the local road
authorities and by the contractors since the Department does not
guarantee the availability of any gravel at any hlghway ]ettmg This
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is especially true in sections of the state, to which freight rates are
extremely high from Platte River pits. Many deposits have been un-
covered and utilized, in places where previously there was little idea,
that gravel existed in pay quantities. ‘By utilizing these local gravel
deposits many thousands of dollars have been saved to the tax payers
in freight charges alone,

In the past it has been the policy of the Department to leave the
securing of leases for privately owned local gravel deposits either
up to the County Board of Commissioners of the county in which
the surfacing was to be done, or to the successful contractors. It is
believed that considerable uncertainty among contractors can be
eliminated, and an appreciable economy effected, if the Department
of Public Works had funds to investigate and determine the location,
quality and quantity of gravel accessible to any given project and to
secure favorable leases from land owners on all available deposite
prior to advertising for bids. .

Stone Deposits. There are very few stone deposits of commercial
value in the State. The quarries located at Louisville and Weeping
‘Water are the most important.

A large deposit of sand stone, located near Indianola has been
tested and found suitable for concrete aggregate., It is proposed to
lay an experimental section of Macadam road from this material which
although slightly soft should give reasonably fair service. A similar
experiment tried at Falls City on a small section of road did not lend
much encouragement to the use of loc¢al crushed stone.

Tortland Cement. This state has one cement mill located at Super-
ior, This mill has a daily capacity of 3000 barrels. At the present
time private interests are planning the erection of one or more cement
mills in the Bastern part of the State near Louisville.

HIGH POINTS IN NEBRASKA HISTORY

So many inquiries have been received by this Bureau from tourists
over the United States as well as local citizens.for information touch-
ing upon points in Nebraska of historical interest which. could be
visited by a stranger that certainly some recognition ought to be
made of these inquiries. Upon-consideration it must be admitted that
any .highway report of this nature, no matier how brief, would not
he complete if some mention were not made -of the possible points of
historical interest to which the State Highway system can lead the
speeding business man or the most idle traveler in a few hours time.




DEPARTMENT OF PUBLIC WORKS . 51

The usual automobile ciub is fully equipped with information for
the tourist who is enthusiastically informed repeatedly relative to Ne-
braska's splendid graveled or earth highways, her extensive prairies

and agricultural districts, beautifully wooded hills and wide rivers,
" the many lakes with their wonderful fishing and hunting, in fact the
many things which those people who are living only in the present
enjoy but few if any of these clubs advise relative to those things
which make a red hlooded American stop and ponder and which stay
in his mind long after his sporting or scenic trips are forgotten. Too
few of these clubs are instructed to advise or direct the public to
places of histerical interest as Blue Creek Battlefield, Ancient Indian
Villages, Fontenelle’s Battlefield, Earliest White Towns, Massacre
Canyon, Red Cloud’s Surrender, Beecher Island Battlefield, Oregon
Trail Monuments, Buffalo Bill’'s Ranch and dozens of other interest-
ing points of history. . -

Space will not permit in this report thé relation of important events
in history which made possible the great advancement in this state
and the demand for modern highways of today. Even the thrilling
tales of lesser importance but perhaps of more interest to the average
individual must be omitted. It is readily understood why the present
generation, particularly those from the eastern portion of our nation
who have read some Nebraska history deséribing the early sacrifices,
the heroic battles between the Red and White man, refer to this stats
as “‘Out Where the West Begins”' and ‘““The Wide Open Spaces” of
“Where Men are Men.” All this must be left for those sufiiciently
interested to make further inquiry of the State Librarians or Stale
° Historians. For the benefit and use of those who wish to seek further
details of history or who “wish to see all points of interest along
their planned auto trip in this state, the principal historical sites in
Nebraska are listed by counties and sufficiently described as to be
readily located on any highway map. This list is copied from the
vearbook published by the Nebraska Society Sons of the American
Revolution, 1922-23. A map of the state is also added locating ap-
proximately the overland Trails and:a few of the historical places in
Nebraska. This map is copied from a drawing préi)ared by Miss
Martha Turner and published in Mr. Addison Erwin Sheldon’'s History
and Stories of Nebraska.

Index to marginal signs, left hand column: (n) National (s) State.

County Site Location
Adams (8) Long Grave Southeast of Kenesaw
Adams Oregon Trail Monuments Line of Oregon Trail
Antelope Indian Villages Near Clearwater & Neligh
Antelope Indian Villages Near QOakdale
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County Site
Banner 0 e
Blaine Ancient Indian Villages
Boone (s} Logan Fontenelle
Battlefield
Box Butte First County Seat
' Black Hills Stage Station
. Box Butte Hill
‘"Wild Horse Butte
Boyd "Indian Village Sites
Early Hunter and Trader
Camps
Brown Indian Village Sites
Early Ranches
Buffalo Boyd’s Ranch
Mormon Settlement *
Oregon Trail and Soldiers
Monument
Ft. Kearney
1733 Ranch
Soldier’s Colony
Platte River Bridge
Burt Decatur
Golden Springs
Indian Village Sites
Butler First County Seat
Indian Village Sites
Early Trappers’ Log Cabins
Cass (s) Rock Bluff.
(s) Otoe Village Site
(s) Pre-Historic Flint
. TFactories
Indian Legend )
Cedar Indian Village Sites
Chase s
Cherry (n) Fort Niobrara

Boiling Springs Ranch

Poor's Ranch

Indian Village Sites

Doc Middleton's Retreat
Gordon Expedition Outfit
. Destroyed

Location

Near Dunning

Beaver Creek

0Old Nonpareil

Snake Creek

Northeast of Alliance
Northeast of Aliiance -

Near Gihbon
Near Wood River

Kearney
Kearney
Kearney
Gibbon
Gibbon

Decatur
Bast Side of County
Tekamah and Elsewhere

Platte River
Linwood and Elsewhere
Near Ulysses

Near Missouri River
Near Plattsmouth

Nehawka
Weeping Water

Bow Creek & Mo. River

. Bast (;f Valentine

Southwest of Cody
Southeast of Cody

Snake River

Niobrara River
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County

Cheyenne

Clay

Colfax

Cuming

Custer

Dakota

Dawes

Dawson

Deuel

Dixon
Dodge

Douglas

Dundy

Fillmore
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Site
(n) Fort Sidney
Black Hills Trail
Indian Village Sites
Oregon Trail monuments
Russian Mennonite Settle-

ment
Indian Village Sites’
Indian Village Sites and
Battlefields

Fortified eamp
Early ranches
(s) Indian Village Sites
Lewis & Clark camps
Earliest white towns
(n) Fort Robinson.
(s) Red Cloud Agency
(s) Indian treaty monument
(s) Spotted Tail Agency
Red Cloud’s Surrender

Sun Dance camp

Whetstone Agency

Sheridan Cates

(s) Crow Butte

(s) Plum Creek Stage
Station

{s) Plum Creek R.R, Attack

Oregon Trail monuments

Oregon Trail monuments
{s) California Crossing
Indian Village Sites

Indian Village Sites
Indian Village Sites
Rawhide creek

{(s) Fort Lisa

Cabanne ‘fur trading post
(n) Long's Hill

Mormon camp & trail

(n) First territorial capitol
Union Pacific Starting point

Indian Villages

(n) Beecher Island
Battlefield

Location

Sidney
Sidney North
Lodge Pole Valley

" Oregon Trafl

Numerous Places

Various Places
Northeast of Broken Bow
Various Places
Homer

Missouri River
Several Places

Near Crawford

Near Crawford
Crawford

Northeast of Chadron
Chadron Creek

- Mouth of Chadron Creek

White River

Northeast of Chadron
Near Crawford

South of Lexington

Near Lexington

Oregon Trail South of
Platte River

Oregon Trail

Near Big Springs

Various Places

Various Places

Various Places

Near Fremont

North of Omaha

North 'of Omaha

North of Oamaha

Omaha

Omaha

Omaha

Various Places

Across Colorado Line on
Arickaree River




County

Franklin
Frontier
Furnas -

Gage

Garden

Garfield
Gosper

Grant

Greeley
Hall

Hamilton

Harlan
Hayes
Hiteheock

’

Holt

Hooker

Howard
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Site

Franklin Academy
Indian camping grounds
1ndian Village Sites

(n) Oregon Trail monument

{n) First Homestead
(Freeman)

(s) Old Otoe agency

Ancient Indian Villages

Qregon Taril Monuments

(s) Biue Creek Battlefield

(s) Ash Hollow

(s) Ash,Hollow Cemetery

(8) Fort Grattan

Indian Village Sites

Oregon Trail

Earliest ranches

_ Indian Village Sites

Early ranches

Indian Village Sites

Indian Village Sites

(s} Barly Mormon Settle-

ment
(8) TFirst settler’'s Fort
(Ft. Independence)
Martin Ranch
Qregon- Trail Monuments
Nebraska City—Fort
Kearney Trail
(s) Millspaw Ranch
Nebraska City—Fort
Kearney Trail
Indian Village Sites
Indian Village Sites
Tndian Village Sites
(s) Massacre Canyon
Indian Village Sites
Military camps
Indian Village Sites

Early ranches
Indian Village Sites
Early ranches

Earty Indian Villages
(s) Fort Hartsuff
Early colonies-

Tocation

Franklin

Various Places

State Line Near Lanham

Cub Creek Northwest
Beatrice |

Barneston

Big Blue Valley

Oregon Trail

Near Lewellen

Near Lewellen

Near Lewellen

Near Lewellen

Various Places

Platte River

Various Places

Various Places

Various Places

Wood River

Grand Island
Near Doniphan

South of Platte River
Near Aurora

‘Near Beaver Creek
. Near Platte River
' Republican Valley'

Near Trenton

Various Places

Near Culbertson

Niobrara & Elkhorn
Valleys

Various Places -

Dismal & Loup Valleys

Loup Valley"
Loup Valley .
Various Places

o
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County

Jefferson

Johnson
Kearney
Keith

Keya Paha

Kimball

Knox

Lancaster

Lincoln

Logan
Loup
McPherson
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Site
Oregon Trail Monuments
(s) Rock Creek ranch
Early colony locations-
(s) Winslow Grave
Early Indian Villages
Brownville-Beatrice Trail
Soldier Monument
(n) Old Fort Kearney
Oregon Trail Monuments
Early Colony’ Settlements
Oregon Trail Monuments
Indian Village Sites
Eariy ranches
(s) Texas cattle trail
Indian Villages
Karly ranches
Indian Village Sites
‘Barly ranches
(s) Ponca Indian agency
(s) Santee Indian agency
(s) Lewis & Clark camp
Ancient Indian villages
Calumet Council
‘Ancient Indian villages
(s) Salt Basin
Nebraska City—Fort

Kearney Trail

Wm. Jennings Bryan Home
Gen, John J. Pershing home
Nebraska State Capitol
(s) First Log Cabin

*(n) Fort McPherson

(n) Fort McPherson
Cemetery

(s) Barly Indian Villages,

Oregon Trail Monuments

(s) W. P, Cody Ranch

Sioux-Cheyenne Council

Early ranches

Indian Village Sites

Indian Village Sites

“Indian Village Sites
~Early ranches ’

Location

Oregon Trail
Near Steel City
Various Places
Near Fairbury
Various Places
Across County
Tecumseh

Near Platte River
Oregon Trail
Various Places
Oregon Trail
Various Places
Various Places
Ogallala

Various Places
Various Places
Lodge Pole Valley
Various Places
Near Niobrara
Near Niobrara
Near Niobrara
Various Places
Near Missouri River
Roca and Elsewhere
Near Lincoln

Across County

Lincoln

Lincoln

Lincoln

Near 15th and O Sts.,
Lincoln

Near Maxwell

Near Maxwell

Various Places

Oregon Trail’

Near North Platte

North Platte

Various Places

Loup Valley

Loup & Calamus Valleys
Various Places

Various Places




County
Madison

Merrick

"Morrill

Nance
Nemaha

Nuckolls

Otoe

Pawnee

Perkins
Phelps

Pierce
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Site

(s) Pawnee Battlefield

Indian Village Sites

(s) Lone Tree

Indian Village Sites

Oregon Trail Monuments

(n) Chimney Rock

(s) Court House & Jail
Rocks

(s) Clark’s Bridge

Black Hills Stage Station

Astoria .Camp

(s) Woman’'s Grave
(Amanda Lanin)

(s) Old Pawnee village

Pawnee Indian agency

Ancient Indian villages

Mormon Settlement
Ancient Indian Villages

(s) Governor Furnas farm

First Farmer’s Club

(s) Early French Settle-
ments

QOregon Trail Monuments

(s) Oak Monument

Early Ranches

(s) Pike monument

Indian Village Sites

(s) Old Fort Kearney

(n) Arbor Lodge

Nebraska City-Fort
Kearney Trail

Early Steamboat landing

Indian Village Sites

(8) Table Rock Hill

Governor Butler Home

Indian Village Sites

Early Ranches

Oregon Trail Monument

Early Colony Sites

Indian Village Sites

Early Colony Sites

Location -

Near Battle Creek
Various Places
Near Central City
Various Places
Oregon Trail
Near Bayard

Near DBridgeport
Near Bridgeport
Reddington Gap
Near Nortl_lport

Near Bridgeport

Near Genoa

Genoa

Loup & Cedar Creek
Valleys

Near Genoa

Various Places

Brownville

Near Auburn

St. Deroin, Also Julian
Oregon Trail

QOak

Various Places

" Near Hardy in Kansas

Various Places
Nebraska City
Nebraska City

Across County
Nebraska City
Various Places
Table Rock

Near Pawnee City
Various Places

Oregon Trail
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County
Platte

Polk

-Red Willow

Richardson

Rock
Salins

Sarpy - -

Saunders
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Site

Indian Village Sites
Mormon & California Trail

.Barly Colony locations

Cody & North, first re-
hearsal of Wild West
shows

Early Flour Mill

Town of Cleveland

Ferry on Loup

Indian Village Sites

(s) Shinn’s Ferry

Early Colony Sites

Indian Village Sites

First County Seat

Methodist College

(s) Prehistoric Indian
Villages

(s) Early French Settle-
ments

Half-breed survey and

. settlements

Indian Village Sites

Indian Village Sites

Victor Vifquain Farm

First County Seat

Bohemian Colony

Pre-Historic Indian Sites

(s) Fur trading post and
nission

(s) Astoria monument

(s) Omaha Indian Village .

(s) Moses Merrill Mission

Rubidoux Trading Post

Qtoe Indian Village

(s) Pawnee Village Sites
and Monument

(s) Neapolis Early Capitol
Site

(s) Tetan Otoe Indian
Village (Treaty of 1833)

Pawnee Indian Village

Nebraska City—Fort
Kearney Trail (Early
Route)

Indian Village Sites

Location

Many Places
Across County

Columbus

On Shell Creek

3 Miles West of Columbus
At Barnums

Various Places

Platte River

Various Places
Red Willow
Bartley

Rulo and Elsewhere
Rulo, Barada

See Early Maps
Niobrara Valley
Various Places
Near Crete
Pleasant Hill
Wilber

Various Places

Bellevue

Bellevue

Near Papillion

Near Bellevue
Eikhorn River

Moses Merrill Mission

Near Woodclift
Near Cedar Bluffs
Near Yutan

Leshara

Across County
Various Places




County

Scottsbluff

Scottsbluff -

Seward

Sheridan

) Sherman
Sioux

Stanton
Thayer

Thomas

Thurston
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Site

Astoria and Other Early
Explorers

{n) Scottsbluff Mountain

(s) Fort Mitchell

(s) Mitchell Pass

Robideaux Pass

(n) First Fort Laramie
Treaty

. Oregon Trail Monuments

Rebecca Winter's Grave
Kiowa Indian Camp
Pre-Historic Indian Sites
{s) Old Red Cloud Agency
Early Irrigation

Early ‘Ranches
Scottsbluff Pass
Nebraska City-Fort
Kearney Tralil
Early Ranches

Ponca Indian Camp

Indian Village Sites

Noted Ranches

Potash ILakes

Indian Village Sites

(8) War Bonnet Battle-
field

Pre-Historic Mines

(8) Dull Knife Fight

(s) Pawnee-Sioux
Battlefield

Indian Village Sites

Oregon Trail Monuments

Indian Village Sites

Early Colonies

Ancient Indian Villages

Early Ranches

(s) I§lack Bird Hill |
Omaha Indian Mission
Omaha Indian Agency
Winnebago Indian Agency

Location

Along Platte River
Gering

West of Scottsbluff
Gering

Near Gering

Mouth of Horse Creek
Oregon Trail
Near Scottsbluff +
Kiowa Creek
Wildcat Range
Near Henry
Winter's Creek
Mitchell Valley,
Canal
Various Places |
Scottshluff
Across County

Farmers

Various Places

‘Walnut Creek, Beaver
Creek, Camden

Milford

Various Places

Spade and Elsewhere

Antioch and Elsewhere

Loup Valleys

Near Harrison
Agate Ranch
Near Crawford

Near Stanton
Various Places
Oregon Trail
Various Places
Various Places
Dismal River Near
Dunning

_Various Places

Near Decatur
Near Macy -
Macy

Near Winnebago
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County

Valley
‘Washington

Wayne

Webster

Wheeler

York
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Site

Ancient and Modern Indian

Villages
Home of Briggs Eyes
Home of Fontenelle
Home of LaFlesche
First Episcopal Church
Indian Village Sites
(n) Fort Atkinson Site

(n) Lewis & Clark Council

Bluff

(s) Nebraska University
Site

(n) Lieut. Long Encamp-
ment

Early Indian Sites

(s) Desoto, Territorial
River Port

Ancient & Modern Indian
Villages

(s) Guide Rock Bluff

Indian Village Sites

(s) Stockade Fort
Indian Village Sites
Early Ranches :
Nebraska City-Fort
Kearney Trail
Early Indian Sites

Location

Many Places
Near Bancroft -
Decatur

Near Macy
Decatur

Loup Valleys
Fort Calhoun

Fort Calhoun
Fontanelle

Below Fort Calhoun
Various Places

DeSoto
Logali Valley and
Elsewhere
Guide Rock
Republican Valley and
Elsewhere
Red Cloud
Varicus Places
Various Places
Beaver Creek
Across County
Various Places

Later in this volume under the report of District No. 6 may be
found a few tales relating facts of history in South Western Nebraska.
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DIVISION OF LOCATION, CONSTRUCTION AND
MAINTENANCE ‘

In this Division the Chief of Bureau and Assistant Chief function
directly through eight district engineers upon whose shoulders is
placed direct responsibility for the proper location, construction and
maintenance of the state highway system.

Through group conferences monthly in the State Capitol Building
with the District Engineers and by occasional field trips usually with
District Engineers, or Testing Engineer, the Chief of Bureau is en-
abled to keep in close contact with all field work. Such monthly con-
ferences, where’ the problems and accomplishments of each District
Engineer are discussed and future policies established, result in a
very great benefit to the individual IEngineers and the functioning
of the organization as a whole. One highly successful conference was
held in the western portion of the state at Scoitshluff in Octoher of
this year. At least one meeting in the west should be held each year
so that the eastern District IEngineers and the office engineer might
view the efforts and results of the Western District Engineers. Such
a meeting together with the tour dround the state is highly educational
-an¢ of great value to the Departmental organization.

Each Dictrict Engineer has established permanent headquarters
centrally located with reference to highways and railroad service in
his district to hest serve the purpose of the office. The ten outstanding
duties of the District Engineer follow, together with a brief explanation
of each duty.

LOCATION

1. The District Engineer is largely responsible for the location
of the highways. Too little power is granted this Department in the
location of highways and acquiring of right of way and a correspoqd-
ingly too much is granted to the local county officials who although
competent are often-times seriously embarrassed by their contituents
unfair demands upon them relative to a location bhenefiting a town or
private interests at the expense of the state as a whole. Through
engineering influence and with the aid of .the Federal Engineer at
the time of ingpection the District Engineer can obtain a reasonable
location for the highway or recommend the postponement of con-
struction.

2. Preliminary survey parties are. under the direction of the
District Engineers. The Preliminary Engineer is shown the general
alignment to he surveyed and reports direct. to the District Engineer.
The funds available this biennium as in all past bienniums has been
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too meager to permit the Preliminary Engineer to do justice to the
necessary field investigation which would insure proper and economic
highway location, design and construction.

3. Through cooperation with the County Beoards of Commissioners
and Supervisors the District Engineer obtains resolutions required by
statute locating highways, requesting state-federal construction, pledg-
ing funds for various purposes such as right of way, materials and
construction. '

4. The District Engineer makes the plan-in-hand inspection upon
which the final plans are made previous to constracting. Upon receipt
of tentative plans from the Office Engineer, the District Engineer and
Federal Engineer, usually in company with the County Board, make
an inspection over the route laying the proposed grade line and re-
commending adequate surfacing and drainage structures.

CONSTRUCTION

5. The District Engineer has direct supervision over all con-
struction on the state highway syst\em and all state aid bridges re-
gardless of their location. Frequent inspection trips are made over
all work to insure adequate engineering, satisfactory progress by the
contractor and proper complefion.

6. The District Engineer is responsible for the engineering parties
in charge of construction. Such parties consist of a Project Engineer,
generally in charge of several projects together with instrument men,
inspectors, rodmen, and chainmen. The Project Engineer reports direct
to the District Engineer.

“7. The District Ehgjneer checks and approves all payrolls, ex-
pense vouchers, changes in construction plans, agreements, progress
and final estimates submitted by the Project Engineer.

MAINTENANCE

8. The District Engineer prepares a budget for each county at
the beginning of each year of anticipated expenditures for maintenance
on the state highway system and previous to January 1, 1926, sub-
mitted this budget to the County Board of their approval, Patrol
sections were designated, equipment purchased, and patrolmen hired
in accordance with the approved budget which previous to January 1,
1926, could not exceed 75% of the automobile licemse collections.
After January 1, 1926, the State assumed all maintenance responsi-
bility so budgets are now filed only with the Bureau and expenditures
allowed in each county from a sum apportioned hy this office. This
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apportionment is based upon the predetermined needs of the county
and district and the total of the budget controiled accordingly.

MISCELLANEOUS

9. 'The markings of the state highway system and placement of
advertising signs are alse under the supervision of the District En-
gineer, During the past biennium the Department has removed the
'0ld highway numbers and all advertising signs and started a system-
atic marking and signing of the state roads as described later.

The Department has authority to approve advertising signs upon
the highway but has adopted a policy of no more approvals and =2
cleaning up of the right of way. In fact only one approval was granted
for the previous hiennium and this was for an individual sign and no
approvals have bheen granted this bhiennium. In the campaign-for
clearing up the right of way the Department has received the splendid
and solid support of all advertising and business concerns. All signs
have been removed except those covered by a previously authorized
permit. This latter class will be removed before July 1, 1927,

10. The District Engineers are frequently catled upon to address
meetings, discuss matters with various delegations, and to represent
the Department at different times. For this reason considerable re-
sponsibility is placed upon District Engineers in promoting cooperation
between various organizations, units of government, and the public.

PERMITS ISSUED TO PLACE SIGNS ON STATE HIGHWAY SYSTEM )

Years 1919 to 1922 Inc.

S. M. Dunlap, Linccln, Permit No. 1. Signs on Lincoln Highway....

Nebraska. e ernn s $4.00

S. M. Dunlap, Lincoln, Permit No. 2. Signs on Potash, Sunflower
Nebraska. Trail, S. Y. A, D..L. D.,, Meridan, King of

Trails, Cornhusker, Blue Pole, Golden Rod,

Washington, Black Hills Trail................ $4.00

L. T. Cuming, Howe, Permit No. 3. One sign on Washington
Nebraska. Highway road No. 10 on west end of mile

. 313-34, Nemaha County, Nebraska, Auto sign

size 16x24 inches, 3 feet ............. UURUDUS $1.50

G. D. Parker, Johnson, Permit No. 4. Two garage signs 3x3 feet on
Nebraska Golden Rod Highway No. 19, Mile No. 10 in
‘Nemaha County, Nebraska, @ $4.50 each._...
eeteeasemmameeceseieeseesssssesmssssenssereeresnesseeennn $9.00
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Sawyer, Barclay & Co. Permit No. 5.
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Ten signsg as the following
Pawnee City, Nebraska described locations:

1 on the N. E, Cor. SE%, Sec. 29, T. 2, N. R, 12 E.

1 on the 8. W. Cor. NW, Sec. 30, T. 2, N. R. 12 E.

1 on the 8. E. Cor. NEl, Sec. 30, T.-2, N. R. 12 E.

1 on the N.-W, Cor. SW1, Sec. 28, T. 2, N. R. 11 E.

1 on the N. W. Cor. SW1, Sec. 29, T. 2, N. R. 11 E.

1 on the N. W. Cor. SW4, Sec. 25, T. 2, N. R. 10 E

1 on the N. W. Cor. SW13, Sec. 26, T. 2, N. R. 10 E,

1 on the 8. W. Cor. NW14, Sec. 28, T. 2, N. R, 10 E

1 cn the S. E. Cor.\ NE%, Sec. 30, T. 2, N. R. 10 E.

1 on the N. W, Cor. SW14, Sec. 30, T. 2, N. R. 10 E.
Ten signs, size 24x30 inches, 5 Sq. Ft. @ .50 .........coo..o.. $2.50 each

National Sign Co.,
Ottawa, Kansas.

Permit No. ¢ Along State Highway system
running through Dakota, Sarpy, Thurston,
Lancaster, Washington, Dodge and Douglas
Counties $150.00
This fee has been deposited to show good

- faith in erection of signs per rules and regu-
lations of this Department, the correct.
amount of fee to he determined after all
signs have been placed.

A. M. Kingdom, Grettlxa
Nebraska.

Permit No. §.. Two signs 1x4 ft. at Southwest
corner of Section 31, Township 14, Range 11.
Sarpy County, Nebraska, Tax Lot D-1 in
Section 36, Township Fourteen, Range ten,
Gretna, Nebraska

NOTE: In addition to above, Permit No. 7 to the National Highway
and Signal Service Association, Permit No. 9 to the Automatic Signal
Advertising Company and Permit No. 10 to the Pawnee City Com-
mercial Club for Highway Signal or marking signs have been allowed
for which no fees were charged.

Permits Issued Biennium 1923-24

Coupe Brothers,
Falls City, Nebraska.

Permit No. 11. SE14 of Sec. 27, Falls City
Township, Range 16, Two and one-half miles
south of Falls City, Highway No. 2...... $2.50

Permits Issued Biennium 1925-1926—None
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HIGHWAY MARKING'

he outstanding i_mp_rov:emer_lts

During the presentabiennium. one of t
e State High_way System.

being made is the uniform marking.of th

6f this marking has been very
t commence this for the reason
the United States

For a number of years the need
apparent, however, Nehraska did no
that it was felt that 2 standard systém all over

ghould first be adopted.

gociation of State Highway officials in 1924 ap-
pointed a committee to work out a uniférm system of warning signs
and also an interstate system of marking roads carrying the same
numbers throughout, the only change in the markers being the name
of the State in passing from one state to another.

The American As

The interstate routes selected in Nebraska are the Lincoln High-
way, U. 5. Route No. 30: Grant Highway, U. S. Route No. 20; D. L.
D. Highway, U. S. Route No. 38; Washington Highway, U. $. Route
No. 75; Cornhusker Highway, U. 8. Route No. 77; Meridian Highway,
U. S. Route No. 81 and Platte Valley Highway, U. S. Route No. 26.

A uniform system of warning signs is pased upon what is known as
the ‘“‘shape system;’” a round sign meaning a railroad crossing, a
diamond shaped sign indicating some hazard within the road itself
necessitating slow speed and a square gign caution with respect to
some possible hazard outside of the road such as a gchool house, cross
roads, etc. This system of warning signs 18 universal all over the
United States. Over one palf of the States already having erected
markers conforming to this and practically all of the rest of the
states having assured of their compliance with it during the next year.
1t is the opinion of those who have made a gstudy of this proposition
that it is one of the most important steps ever taken in the way of
promoting convenience and safety for the traveling public. All warn-
ing signs have a 24 inch diameter or slde dimension using black
letters on a yellow background thus the yellow color wherever seen
on the highway flashes the warning signal and the shape transmits

the degree or class of danger ahead.

In order that this marking _system can be most efficient, it i8
necegsary that all advertising signs be removed from within the right
of way and it is desirable that advertising signs be removed from the
vicinity of the right of way. In line with this, the Department has
had removed the greater part of the advertising signs lying within

the right of way, during the current year.
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The State Highwgy Marker adopted by this Department is the
covered wagon, emblematic of the state's early history. This marker

is 15 Inches sguare with If)lack figures on a white background which
s distinctive from the warning signs.

) !

The following picture é'tory indicates the marking system on East
“Q’ Street directing the traveler over severa] routes without hesita-
tion. The first view shows the tourist that he iz on highways No. U. 8.
38 leading to Omaha and a:cross the State of lowa, No. U. 8.-77 leading
to Fremont, Sioux City' and North to Canada and No. 11 leading east
to Union near the Towa Staﬂ:e line. The second yiew turns the traveler,
on U. S. 77 to the left but -pulls the traveler on U. 8. 38 or No. 11
across the intersection as indicated by the sign in the distance across
the intersection. A close up view of the latter sign is shown in the
third picture. Continuingl|east on “0O’ Street the fourth view turns
the U. S. 38 traffic to theleft while just beyond the intersection the
covered wagon pulls the traffic on No. 11 straight ahead as shown on
the 5th view. The junction sign informs the autoist that he is ap-
proaching a state highway four hundred feet ahead. This is a 24 inch
gquare with bhlack letters ;and figures on a white background. The
picture view No. 6, indicates the junction of highway No. 24 from the
south midway between views No. 1 and No. 2 with U. 8. 38, U. S.
77 and No. 11. The marker indicating route No. 24 may be seen at’
the corner on the opposite side of the street from the junction markers.

'

t

\_\
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“View No. 1"
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“View No. 27

“Yiew No. 3"
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‘“View No.

5.

“View No. 4"

State-Federal Aid Project No. 133-E.”
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“View No. 6"
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“Typical Diamond Shape Slow Sign, Warning of Sharp Turn Left”
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“Governor McMullen Erects the First Highway Markers in Nebraska,
June 5, 1926

Reading from left to right. David F. Meeker, Secretary to Governor,
Burt A. George, Legislative Representative of Nebraska Good Roads
Association, Charles H. Roper, Pres. D. L. D. Highway Association,
Mont C. Noble, Chief of State Bureau of Roads and Bridges, A. A.
Jones, Manager Outdoor Advertising Company, R. L. Cochran, State
Engineer, Governor Adam McMullen, Frank C. Zehrung, Mayor of
Lincoln.
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STATE HIGHWAY MAINTENANCE

As previously stated the 1925 Session of the State Legislature
passed a law making it the duty of the Department of Public Works
to maintain the whole of the State Highway System including Bridges
thereon. This act became effective January 1st, 1926. Financing was
provided for by setting aside 30% of all motor vehicle registration
fees and such part of the Gas Tax ag was found to be necessary.

The Maintenance organization is under the Bureau of Roads and
Bridges, the Ass’t Chief of Bureau being directly charged with full
responsibility since the office of State Maintenance Engineer has not
heen established. The state is divided into eight districts each in
charge of a District Engineer who has charge of both coastruction and
maintenance within his district. Each district is divided into patrol
districts made up of from cne to three counties in charge of a resi-
dent engineer who has direct charge of all maintenance and con-
struction wtihin his district or a chief patrolman who is responsible
only for maintenance. These men hire all patrolmen gnd extra labor
and are held responsible for results obtained,

All fuel, lubricants, repairs and emergency materials are pur-
chased by the Chief Patrolmen, while equipment such as maintainers
and tractors are purchased through the Lincoln office.

All payrolls are made up in the gdistrict office from daily reports
sent in by the patrolmen and extra laborers, A cost distribution sheet
is also made for each man showing the amount chargeable to the
different classes of work performed during the month. Material and
supply vouchers are'made up by each dealer from whom material has
been purchased., These are forwarded to the District pfﬁce where
they are checked and distribution made to the different classes of
work.

Both payrolls and material and supply vouchers are forwarded to.
the Lincoln office where they are checked and sent on to the Finance:
Department for payment.

The co'st distribution sheets are retained in the cost accounting
department, where all records are transferred to tabulating machine
cards which provides an easy and speedy method of distributing costs
to the proper district, county, patrol and class of work.

A performance record is also kept for each individual piece of
equipment which gives at the end of the year the total hours used,
miles operated, amount of fuel and lubricant used and repair charges.
These cost records are valuable for the comparative cost of mainten-
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ance of different types of surfaces and with different types of equip-
ment and for planning future budgets. Equipment records are used
for ascertaining the most economical type and make of equipment
to purchase.

When the Department took charge of maintenance the following
equipment was taken over which had been purchased from the “State
Highway Fund;” 220 one to five ton Trucks, 376 graders and main-
tainers, 113 tractors, 60 one man maintainers. The following new
equipment has been purchased during the year of 1926: 10 trucks,

116 graders and maintainers, 39 tractors, 141 one man maintainers,

43 weed mowers, 2 complete pressure sand blast and paint spray out-
fits and 900,000 lineal feet of slat snow fence.

The total cost of maintenance this year will be slightly under
$2,000,000.00. Al details of expenditures will be reported in the
biennial report of 1927-1928,

In view of ‘the fact that it was necessary to build up an organiza- -

tion within a very limited time, the Bureau is very much gratified with
results obtained during the past year of State Control of Maintenance.
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REPORT OF DISTRICT ONE
'R. O. Green, District Engineer

MILEAGE OF STATE AND FEDERAL ROADS WITH CLASSIF[CATION
OF IMPROYEMENTS

- ) < ' EN
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1 2 3 4 5 6 7 8
Cass ... 875 00| 430| 00| 17 284! 8675 0.
Fiflmore 63.53 0.0 25.85 0.0 33.50 4.20 63.55 0.
Gage" 108.80 1.15 55.70 4.0 20.70 31.25 108.80 **].
Jefferson ©o41.54 12 28.82 0.0 12.60 0.00 41.541- 0.
Johnson 49.20 0.0 14.95 0.0 4.42 [ #**29.83 49,201 ¥,
Lancaster** 115.30 12.47 69.63 0.0 22.90 10.30 115.30 0.
Nemaha 38.11 .61 25.36 0.0 8.14 4.00 38.11 0.
Otoe P 63.38 681 5370 0.0 6.00 3.00 63.38 Q.
Pawnee -~ 38.53 .00 15.75 0.0 6.60 16.20 38.33 0.
Richardson 64.15 00 25.85 0.0 0.70 37.60 64.15 0.
Salineg*+** 73.91 0.90 38.36 0.0 .00 24.63 63.91 10.
Sarpy 50.07 1.50 47.80 0.0 00 77 50.07 0
Saunders** M
One Patrol 5.90 1.30 4.60 0.0 .00 .00 5.90 0.
hayer $5.17 .00 16.00 0.0 36.45 2,72 55.17 0.
TOTAL .| 83l 1873 464.87, 0.0l 166.80] 19208 84438 1.
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Column three includes short pieces of gravel road maintained by State within
city or village limits of less than 1400 population.

Not in column one or column seven. One mile under contract. When this is
built the state highway system in CGage County will be one mile shorter on
account of relocation of 107.80 miles.

The Siate-Federal system in Johnson County does not follow about thirteen
miles of the present temporary grade. When right-of-way is obtained and
construction completed this thireeen miles will be :Lbandoned in favor of the’
state federal system. -

There is a part of one patrol—West “Q” Street 3.98 miles of gravel mc]uded
herein which is a part of patrol No. 239 of Seward County, District No.

Five miles of Nebraska Highway No. 41 east of Milligan in Saline County in.
cluded in the tabulation is in patrol No. 159 of Fillmore County.

Only one patroi No. 179, D. L. D). thru Ashland of Saunders County is in this
District. Balanee of state highway is in District No.

Cass County

The State Highway S'ystem of Cass County includes a part of the
Lincoln-Omaha Roads, the Omaha-Kansas City Road and the East
“0"” Street Road, an important feeder to the capital city from the
_ east.

The most important factor bearing on the road situation in Cass
County during the piennium now c¢losing, was the construction of
the K. T. Bndge across the Platte River north of Plattsmouth in.1925
by the King of Trails Bridge Company and the purchase of the bridge
by the State and Cass and Sarpy Counties in 1926. The State paid
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fifty per cent of the cost of the bridge and tolls are being collected
until the balance, together with interest on the unpaid portion is
collected, at which time the K. T. Bridge will become a free bridge.
With arrangements made whereby a free bridge would eventually
be accessable, Federal Aid was obtained for grading, building drainage
structures and applying a gravel surface from Plattsmouth north to
the Platte River, the last gap to be closed between the Kansas line
south of Falls City and the Platte River north of Plattsmouth, |

State Federal Aid Project 153-A

Note Gravel Surfacing under construction with windrows on left not
all gpread

During the biennium a total of about thirty-five miles of gravel
surfacing was placed on the State Highway System within the county,
and about thirteen miles brought to permanent grade with suitable
drainage structures. The gravel surfacing was financed from State
and Federal funds together with county and precinct funds and some
donations by private parties of the communities benefited by the
improvement.

Fillmore County

1925 during which season the D. L. D. Highway, now U. S. Highway
No. 38, was graveled across the county except about two and one-
fourth miles east of Fairmont and one mile west of Fairmont. The
delay in placing gravel near Fairmont was caused by lack of right-

‘ The construction of gravel surfacing in Fillmore County began in
\
|
\
of-way for the new locations desired in that vicinity.
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The 1926 construction consisted of building drainage structures,
grading and placing gravel on the remainder of the D. L. D. Highway.
This work follows a new location each side of Fairmont whereby two
right angle turns and two railroad grade crossings of the main line
of the Burlington are eliminatecd. These new locations were made

possible through the co-operation of the local people and County'

Board with the State and Federal road authorltles

In addition to the above work contract was awarded,mr drainage
structures and grading of the Meridian Highway, U. S. No. 81, from
Geneva to the North county line, as well as gravel surfacing from
Geneva to Fairmont. During the season the structures were Duilt,
about one-half of the grading completed by the county as contractor,
and dbout one-third of the gravel contract completed.

In addition to the work done on the State Highway System a
gravel street and road was built from the Meridian Highway through
Geneva and out to the Geneva Girls’ Training School. Within the
city State funds were used to supplement those of the local Improve-
ment District and outside the city State funds were used alone.
The expenditure was made under the provisions of the appropriation

which set aside from the Gas Tax $25,000 per year for the years of -

1925 and 1926 for the purpose of placing gravel surface on reoads from
State Institutions to State Highways.

Gage County

During the years of 1925 and 1926 the gravel road program was
carried forward in Gage County and four times as much mileage of
gravel placed as during the preceding biennium. At the close of the
present biennium Wymore ‘is connected with gravel north to meet
Lancastér County gravel from Linceln and Filley is connected with
the gravel roads of Jefferson and Thayer counties to Hebron.

In addition to the gravel program, the 1924 contract from Beatrice
to Blue Springs was completed in 1925 and the state highway was
graded from Wymore to the Kansas line- and work begun on Ne-
braska Highway No. 4 through Virginia at the close of the biennium.
A relocation has been made through Virginia following the abandoned
right-of-way of the old Kansas City and Northwestern Railway, which
gives better view in the vicinity of the Rock Island depot and grade
crossing, as well as flatter curves. Also the system was shortened
one mile at Rockford by eliminating the mile west on the south side
of Rockford and making the connection north on the east side of
Rockford. The Adams-Clatonia road east and west across the northern
part of the county as well as the road north from Adams to the
Lancaster County line are a part of the Federal Seven Per Cent System.
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Maintenance of these roads was hegun by the State in Janaury of
1926. During .the summer the worst places have been graded up
with teams and side ditches cut with a tractor and blade grader along
the portions which had not previously Dheen built up by the county.

- In addition to-the work done on the state highways by the State,
"ahout two-thirds of a mile of gravel surface was built south from the
State Institute pavement one mile east of Beatrice' to Nebraska
- Highway No. 3 or Golden Rod. On this the grading was done by
Cage County. ’ -

Jefferson County

During the biennium gravel road construction has been continued
in Jefferson County and now Nebraska Highway No. 3 is graveled
across the county through Fairbury.

During 1926 Nebraska Highway No. 15 was graded and small
drainage structures and bridges bhuilt from the junction of Highways
No. 3 and No. 15 north of Fairbury to the north county line. With
the completion of this construction the entire mileage of the State
Highway System in Jefferson County has been brought to permanent
grade and structures built. This is the first county of the group now
in District One in which all the state highway has been brought to
permanent grade. :

During the last two years considerable road gravel has been
produced along the Blue River in Jefferson County for state roads
within {he county as well as in neighboring counties for surfacing.
. New pits have been developed to supplement the inadequate supply
from the old pits and meet the new demand,

Johnson County

Gravel road coénstruction was begun in Johnson County in the
spring of 1926, at which time gravel was placed from Tecumseh
through Vesta to Crab Orchard. This project was graded in 1920
and 1921,

During 1926 contract was let for small structures, one bridge and
~ grading from Nemaha County line due west to a point 2.75 miles
north of the west side of Tecumseh. At the close of the construction
season about 40% of this work will be done.

The completion of the remainder of the State Highway System in
Johnson County will involve relocations at Crab Orchard to obtain
better alignment and from Sterling to Tecumseh to shorten distance
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and avoid heavy grades with possible rock excavation in some of the
hills. -

Lancaster County

The mileage of the State Highway System In Lancaster County
is greater than in any other county in District One. This is on ac-
count of the many state highways which lead into Lincoln as well as
on account of the size of the county.

At the close of the present biennium we have slightly more than
70% of the state highway system within the county surfaced, which
consists of 12.47 miles of brick or asphalt paving -and 69.63 miles
of gravel surface. Slightly over 91% of the system has been brought
to permanent grade, leaving only 10.3 miles to be graded and per-
manent drainage structures built where they have not already been
constructed.

During the years 1925 and 1926 gravel surfacing was placed on
Nebraska Highway No. 33 from the Cornhusker Highway west to the
county line towards Crete; and on U, 8. Highway No. 77 from Have-
lock to the north county line. East 0" Street, Nebraska Highway
No. 11 has been graded and drainage structures bhuilt from Lincoln
to the east county line, except in the vicinity of the grade crossing
of the Missouri. Pacific Railway just east of Bethany where an under-
pass is planned, one-half mile of asphalt pavement laid and gravel
surface placed on the remainder.

The city of Bethany and Lancaster Counfy have buiit Cotner
Boulevard from BEast “O” Street northeast to Bethany. The bounle-
vard has been extended north and northeast from Bethany to Have-
lock, using city improvement district, state and federal funds., The
combined project makes a new route for the Lincoln-Omaha road
leaving Lincoln, whereby a number of right angle turns are eliminated
and the larger business districts of University Place and Havelock
avoided in lieu of the smaller business district of Bethany now
traversed by the new route.
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State Federal Aid Projects 291-A and -B

The above two views show concrete base under construction or bitum-
inous concrete top. Note the use of tar paper on the dry unsprinkled
sub-grade. The use of tar paper on the subgrade for all Nebraska
pavements has eliminated practically all checking and cracking
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When the new numbering of the highway system was adopted the
Lincoln-Nebraska City Road, Nebraska Highway No. 24, was routed
through College View, Cheney, Palmyra, Syracuse and to Nebraska
City. To date the east three miles in Lancaster County have not
been brought to a permanent ‘grade on account of lack of construction
funds but after the maintenance of the system was assumed by the
State in 1926 maintenance funds were used to place this short stretch
in sufficiently good condition that it is now open for travel.

Gravel surface was placed by the State on grades prepared by
the county from the State -Hospital to the State Reformatory and from
University Place east to one of the State Bxperimental Farms, a total
combined distance of three and two-thirds miles in hoth projects.
The State expenditure was made from the $25,000 per year appropri-
ated from the Gas Tax for the years of 1925 and 1926 to construct
gravel surface to connect ‘State Institutions with the State H'igh—
ways.

Nemaha County

During the present biennium the state continued the previous
program in Nemaha County by grading and huilding drainage struc-
tures from Johnson west to the Johnson Counnty line, which com-
pleted the grading of the Golden Rod Highway in the county. The
Rohrs-Johnson project, a 1924 contract, was completed in"the spring
of 1925, which was the same type of improvement as the above.

- .In 1925 the graveling of the state highways was begun on the
K. T. and completed early in 1926. The contractor made use of the
local material, crushing the oversize to obtain material to meet the
grading required in the specifications. A satisfactory surface has
been obtained, f)articula.rly' south of Auburn. The first application
on the north three and one-quarter miles wasg taken from a pit north-
west of Auburn and this was finished with material hauled from a
pit northwest of Nebraska City. The balance of the material for the
project was hauled from a pit southwest of Auburn, which portion
has proved to be the best of the project.

In 1926 gravel surfacing was placed from the end of the con-
crete pavement west of Auburn to Rohrs, using washed. gra.vel from
Platte River pits. While the roadbed is not absorbing this gravel
very fast the surface has been very good since a short time after
the gravel was hauled.

There remains four miles of the highway system to be graded and
structures built and 12.14 miles of surfacing to be placed in order to
complete the 38.11 miles of §ta.te highways in the county.
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Otoe Couﬁty

In the spring of 1925 field investigations were made top determine
available supplies of local gravel for the project from Dunbar to
Syracuse. Construttion was begun on ‘this late in the fall of 1925,
at which time only one-half the contract thickness was placed over a
part of the project, but the two towns were connected with surfacing
before the contractor stopped for the winter. FEarly in 1926 the re-
mainder of the surface was placed, using a small amount of Platte
River gravel 'to complete as the local supply of satisfactory material
was depleted in that locality.

In 1926 contract was let for grading and drainage structures from
Syracuse west to meet the Federal Aid Projects completed west of
Unadilla and contracts were awarded for gravel surfacing Irom
Syracuse to the corner one-half mile west of Palmyra.

The grading project west from Syracuse involves a relocation at
Syracuse going north on the east side of the town and west at the
next section corner in order to eliminate several right-angle turns.
From Wolf Creek to Unadilla the road follows the north side of the
Burlington track on a relocation which eliminates two grade cross-
ings. North of Unadilla the new project continues due north two
miles to meet the section line east from south of Cheney and north-
of Palmyra, thence west and thus makes one right angle - turn instead
of three. )

At the close of the biennium there remaing three miles of the
system to be constructed to grade and drainage structures to be built
and nine miles of gravel surface to be placed in order to complete
the system in the county. .

Pawnee County

In 1925 State Highway No. 4 was graded and drainage structures
built from Lewiston west to the Gage County line. High fills were:
constructed between deep cuts through the hills and very satisfactory
gradients were obtained.

The same year gravel surfacing was begun at Pawnee City and
constructed from a point about three-quarters of a mile south of
Table Rock to about four miles west of Pawnee City. In the spring
of 1926 the contract was completed making a total of 15.75 miles:
of gravel surfacing on State Highway No. 4, in Pawnee County.

Late in the summer of 1926 work was begun on drainage struc-
tures and grading from the Richakdson County line to the drainage
ditch east of Table Rock. The completion of these contracts will
effect an improvement through the steepest hills on the highway
system in Pawnee County. -
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hd State Federal Aid Project No. 208-C

Replacing an old rainbow arch with a modern steel truss bridge on
straight alignment

State Federal Aid Project No. 208-B

Note the new bridge on straight alignment with old bridge on the
right among the trees
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Richardson County
Late in the season of 1925 the placing of gravel surface was begun
on the K. T. Highway, U. 8. No. 73, through the eastern portion of
Richardson County. This work was completed about mid-summer
of 1926. Local material from a bank north of Salem was used to
construct the surface in the south half of the county, except 1.5 miles
just south of Falls City, and also for one-half the depth of the surface
in the north half of the county. The north end was completed with
shipped in washed gravel.
To date the section built with a base course of local gravel coverad
with washed gravel has been the most popular with the local people.
Early in 1926 an experimental section of 1.5 miles length Just
south of Falls City was constructed of crushed Nebraska limestone
spread three inches deep and compacted by traffic the same as gravel
surfaces are compacted in this State. This material compacted very
readily and made a satisfactory surface until dry weather at which
time the fine stone dust was whnpped off the surface by wind and
traffic.

After construction of a 100 foot bridge on U. 8. Highway No. 75
north of Dawson in 1924, using State-Federal funds, the State and
County placed patrol maintenance on this highway north and south
across the central portion of the county in 1925 and the state con-
tinued the maintenance with its own forces in 1926.

During 1926 a steel and concrete bridge was built across the
Nemaha River just south of Dawson, where an old steel rainbow
arch failed during the spring freshets.

A new bridge with channel! changes and a straightening of the
Highway was constructed at Whiskey Run Creek about five miles
north of Dawson. This improvement added greatly. to the safety
of the highway at this peint. .

Saline County

At the beginning of the biennium there wasg gravel surfacing in
Saline County from Dorchester to Friend and less than a mile east
from Crete. At the close of the biennium there is a gravel road
across the County. through Crete and Friend, from Dorchester to the
north County line and from Wilber to Crete. The work during this
bienninm included a second application late in 1925 of two inches
on top of the gravel placed between Friend and Dorchester in 1924.

During 1926 the State Hiéhway from the Gage County line through
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Wilber and Western to the Jefferson County line was re-shaped and
widened slightly with a tractor and blade outfit. This constitutes
the road constructed to a temporary grade as reported in the table
showing mileage of state highways in District One. The ten miles
of unimproved road is from this highway due west of Wilber to the
Fillmore County line southeast of Milligan.

Sarpy County
The construction of gravel roads was begun in Sarpy County in
1924 and at the close of 1926 they have gravel surface on practically
all of the state highway system within the county.

During the present biennium the grading, structures and gravel
surface have been constructed from Melia through Gretna to the

. Douglas County line north of Gretna; from Gretna east to within

about three miles of Papillion together with the connection south of

State-Federal Aid Project No. 138-A

New relocation shortening distance and eliminating sharp, dangerous,
blind corner.

Millard near Chalco to the Gretna-Papillion road; from a point a
mile east of Papillion to the Douglas County line near Ralston and to
Fort Crook, except about three-quarters of a mile on the latter road.
Also from Omaha to Fort Crook and the biennium closes with the
last piece from Fort Crook to La Platte under construction. Six-
tenths of a mile of brick pavement was constructed south of Omaha.

Sarpy is not a large County and this large construction program




Plattsmouth State Aid Bridge
Transverse joist type, 20 ton capacity, 20 foot concrete roadway, 8" H-Steel piling encased in concrete to stream
bed. Piling lengths 50 ft. to 75 ft.
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was made possible only because eight of the precincts and five road
improvement districts voted a total of $391,000.00 for road improve-
ments during the years 1924 to 1926 inclusive. This money was
expended on 81.25 miles of roads within the respective precincts and
improvement districts. Of this total mileage, approximately 43 miles
is on the state highway system, on thirty-seven miles of which either
or both state and federal funds were used jointly with the bond funda
voted by the local communities served. The remainder of the roads
improved with the bond funds are county or precinct roads.

Saunders County
For the convenience and economy of administration by the De-
partment of Public Works, the D. L., D, Highway, U. 8. No. 38, thi'ough
Ashland is included in District One. No construction work was done
on this portion of the system during the present biennium, all ex-
penditures being confined to maintenance.

The report on Saunders County will be found in the report on
Distriet No, 2. '

Thayer County

At the beginning' of the hiennium the last gap on Highway No. '3
across the county was graded and structures built. This was a short
project east of Desghler.

During the winter of 1925 and 1926 and early summer of 1926
gravel surface was placed on No. 3 from Hebron to the east county
line, and now Hebrpn is connected with Lincoln and Omaha by =a
surfaced highway: Local material, some pumped from the Blue River
pear Hebron and some taken from dry banks, was used for this
surfacing. .

At the close of the biennium the Meridian Highway, U. S. No. 81,
from Hebron to the Kansas line is under construction. When com-
pleted, practically all of the state highway system in the county will
have been constructed to permanent grade and structures built ready
for gravel surfacing. This will make it possible to use practically
all of the funds available during the next biennium for gravel
surfacing.
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REPORT OF DISTRICT TWO

M. F. Black, District Engineer

MILEAGE OF STATE AND FEDERAL AID ROADS WITH CLASSIFICATION
OF IMPROYEMENTS.

" o L}
) -~ k] T B
% ] E g 2 : 2 § -tiea
03 E = “ v85| v 5 )
22 | f52|%sz| » | BEE|TE |aSa| ¥
COUNTY S mUE g E | Swo| 9k [Eg .| ©
_~%aw og= | TS o 5.3 5. - )
33T I N o vwgsl ma |3Sas| E9
385 | =5z| iz & | B5E) 5E | 3ET| ES
i 2 [Vl RG] w0 Oa3j 0% Haey =1
1 2 3 4 5 6 7 8
Butler 0.850 | 28.030| 0.00] 19.18] 7.252) 55.250( O
Colfax 1.410 | 23, 0.00 14.000 [ 0.000] 38.410) ...
Dodge 13.024 27.775 0.00( 29.701 0.050 .
Douglas 103.815 13.000 [ 0.60| 00.000| ©.000
Platte 2,220 | 43.000| 0.00; 23.361 | 7.7i0
Polk . . 0.00| 16.480( 25.500
Saunders 0.00 ¢ e, 8.460
ewr( 0.00| 6.680| 9.500
Washingto 0.00 5.369 | 14.478
York - 0.00| 0.000| 00.000

* In Herman & Ft. Calhoun City Limits.

Butler County

The highways within Butler County, maintained by the State.

Highway Department include State Highway No. 15 extending from
the Seward County line to the Colfax County line and State Highway
No. 16 extending from the Saunders County line to the Polk
County line, both of which are of major importance.

State Highway No. 15 carries the traffic to Lincoln and southern
parts via Seward and State Highway No. 16 carries the traffic to Omaha
and the east via Yutan Bridge and Center Street in Douglas County.

During the Biennium, State Highway No. 15 has been graveled
from Colfax County line to David City and is being graded from David
City south towards-the county line to David City and graveled from
David City to the Polk County line.

The soil on Highway No. 15 varies from loess in the hills to sandy
loam in the Platte River Lottoam and or Highway No, 16 the soil is
mostly loess with outcrops of joint clay.

The entire system is easily maintained and the drainage problems °

have not been intricate as the streams are mostly sluggish.

Due to the fact that all the railroads traversing this county are
branch lines, no attempt has been made to separate grade crossings.
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Snow removal has been carried on during the past biennium with
the regular patrol forces and the use of snow fence has been success-
ful and Butler County has had no blockades during the past two
years.

Colfax County

The highways under the jurisdiction of the State Highway De-
partment are Highway No. 38, extending from the Dodge County line.
to the Platte County line and Highway No. 15 extending from the
Butler County line to the Stanton County line and each of these serve
the local as well as the through traffic.

Both of these highways have bus and truck ‘lines plying to Co-
lumbus and Omaha as well as Lincoln and due to the tonnage hauled
and the prevalence of hard tires, the roads are very difficult to
maintain.

U. S. Highway No. 38, being located in the Plaite valley has a -.
goil varying ‘from sand to gumhbo and state Highway No. 15 varies
from sand and gumbo in the bottoms to loess in the hills.

U. 8. Highway No. 3§ has been constructed from the Dodge
County line to the Platte county line and has been surfaced with
gravel and presents an excellent appearance as well as riding qualities.

One mile of State Highway No. 15 has been paved and the major
part across the county has been graded and with a small amount of
work in the valleys, this will be ready for gravel surfacing.

The entire system has been maintained with one man tractor
patrols and considering the traffic and type of scils the highways have
been in very good shape during the past biepnium.

Considerable study has been made on the grade crossings within
this county and with the néw relocation on the north si_de of the maip
line of the Union Pacific railroad, two dangerous grade crossings
have been eliminated.

While this improvemént was met with much opposition in
Schuyler and Richland by the townspeople and thesmerchants on the
start, they now feel that the elimination has been an asset rather
than a liability.

Snow removal has been carried on with the regular patrol forces
- during the'past biennium and the roads have never been clogsed or
impassable and with the use of the snow fence purchased recently, the
snow hazard will be reduced to a minimum. )
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Dodge County

The Highways maintained by the State Highway Depaftment within
Dodge County include State Highway No. 8 and No. 18 and U. S.
Highway No. 30 extending east and west through the county and
Federal Highway No. 77 extending north and south eagh of which
are subjected to heavy commercial truck and bus trafic and difficult
to maintain.

The soils encountered on each of these highways varies from sand
and heavy gumbo in the Platte and Elkhorn valleys to loess and sandy
loam in the hills, each of which present a problem in maintenance
and construction.

-

£}

Highway No. 8 is paved from the Douglas County line to the north
city limits of Fremont and being improved to the Cuming County
line. No. 18 has been given a light coat of gravel from Fremont east.
No. 30 has been paved from Fremont to Ames and graveled in sec-
tions westerly to the Colfax County line and No. 77 has been paved
from the Saunders county line northerly to the south city limits ot
Fremont and. graded and graveled to its northern terminus.

The maintenance of the earth and gravel sections due to the diver-
sified types of soil has been a prqblem to handle, each soil demanding
a different type of maintenance and different equipment.

Considerable paving is contemplated to the west of Ames this -
season and with the relocation of the highway to the north of the
Union Pacific Railroad from Ames west to 434 miles east of North |
Bend, much of the danger of these railroad crossings wiil be eliminated
and the distance of the highway will be shortened and alignment

; straightened.

Snow removal has been carried on with truck and tractor and by
our regular patrol forces, and, at no time have the roads been im-
passai)le or closed and with the recent purchase of snow fence sup-
planting the fence already on hand the expensive problem of snow
removal wiil be reduced to a minimum.
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State-Federal Aid Project No. 27-F

Concrete Pavement south of Fremont.

Douglas County

Douglas County, the richest and most populous county in the
state and with the largest automobile registration, in which is located
the metropolitan eity, has the most miles of surfaced highways and
with the exception of thirteen miles of gravel the entire system has
been paved. This Improvement has been made with County funds
and Federal Aid.

Practically all the standard types of hard surfacing have been laid
in this county and a very close account of the maintenance is being
kept. In this way the state highway department is in a position to
determine the economic type for future work.

The Highways under the supervigion of the Department includes
State Highway No. 5 and No. 31, U. 8. Highway No. 75 extending
north and south through the county, and State Highways Nos. 8, 16
and 36 and U. S. Highways No. 30 and No, 38 extending east and
west.
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State-Federal Aid Project No. 235-A

Looking toward the Yutan Bridge.

The soils in this county are such that highway maintenance and
construction have presented no diffieult problems save in the ditches
and these for the most part being loess have required considerable
checking and blocking to prevent erosion.

During the past biennium Highway No. 16 has been paved from
the D. L. D.,, U. 8. No. 38 north of Millard to the Saunders County
line and one mile on Highway No. 38 contiguous to the Sarpy County
line, that part of State Highway No. 36 from a point five miles
east to State Highway No. 8 west of Bennington.

The maintenance has been carried on with team patrols mostly
and one truck on the State Highway No. 31 and a small construction
outfit has taken care of the paving and culvert repairs. This outfit
is equipped with a small mixer, compressor, jack hammers and asphal:
kettles together with a small truck to carry equipment from one
piece of work to the other.

Due to the fact that all grade crossings have been protected
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State-Federal Aid Project No. 20-A

Fremont-Omaha.

either by watchman or signals no grade crossings elimination has
been completed.

Snow removal has been carried on with the regular patrol forces
during the winter, supplanted by such extra labor as is needed and
with the purchases of additional snow fence during the past year,
no trouble is contemplated.

Platte County

The highways in Platte County, under the jurisdiction of the State
Highway Department include U. 8. Highway 830 and State Highway
No. 13 extending east and west and U. S. Highway No. 81 extending
north and south across the county.

The soils in the county are diversified, consisting of sand and
gumbo, in the Platte and Loup bottoms to loess in the hills, each of
which present a different problem in maintenance and due to the
type of traffic carried are difficult to maintain.

The entire system within the county has been constructed partly
with the State and Federal Aid and partly from maintenance funds
excepting the short section of U. 8. Highway No. 38 from Duncan
west. The contract for grading and graveling for this section has
been awarded during the past year and will be completed in the early
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gpring. Contracts for graveling U. S. Higlm;ay No. 81 from Columbus
to the Madison County line have been completed as well as on U. S.

Highway No. 38 from Columbus east to- Colfax County line. .

A close study of grade crossings has been made in this county

'a.lfld with the construction of the Duncan West projects all grade

crossings will be eliminated from Columbus to Grand Island, each of
which has taken a huge toll in lives as well as heavy property loses.

The maintenance for the most part has been carried on with. truck
and tractor eguipment and has been very satisfactory.

Snow removal has' heen carried on with the regular patrol forces
during the past biennium and has been no_‘small item due to low
grades on the highway.

With the installation of snow fence purchased this year with the
use of that which we have already on hand and being equipped for
any emergency that may arise-no trouble is contemplated.

Polk County

Highways maintained by the State PIighway Department in- Polk
County includes U. S. Highway No. §1 extending from the York County
line to the Platte County line. State Highway No. 38 extending
west and northerly from Osceola towards Genoa and State Highway
No. 16 extending from the Butler County line to the Hamilton County
line. A new and better location is contemplated for State Highway
No. 16 and this has been sanctioned by the Bureau of Public Roads
as this contemplates a shorter distance between Osceola and U. S.
Highway No. 38 and a better stream crossing over the Platte Hiver
at Clarks.

The soil is an excellent type to construct dnd maintain but due
to a series of low lagoons without outlets, water has been a source
of c’onsiderabl‘e trouble in our maintenance program.

U. S. Highway No. 81 has been graveled from York County line to
Shelby and State Highway No. 16 has been graveled from Shelby east
to the Butler County line during the past biennium,

No work has been done on State Highway No. 16 west of Stroms-
burg or .on State Highway No. 38 from Osceola to Genca on account
of relocations and insufficient funds.

The maintenance has been carried on with truck and tractor
patrols supplanted by such extra teams and labor required.
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The snow removal has been taken care of with the regular patrol
equipment and forces and by the installation of snow fence, this item
has been negligible.

Saunders County

The highways included in the State Highway Department program
are State Highway No. 16 extending from the Douglas County line to
the Butler County line and U. S. Highway No. 77 extending from the
Lancaster County line northerly to the Dodge County line.

During the biennium the State Highway No. 16 has been graded
and graveled with Federal and State funds from the Douglas County
line to Wahoo and from Weston west to Butler County line. Included
in this improvement is the Yutan State Aid Bridge between Douglas
and Saunders counties. State Highway No. 16 has divided the traffic
from U. 8. Highways No. 30 and 38 which had become congested.
In the near future it is expected that through traffic will equal either
of the U. S. Highways.

The maintenance has been carried on with truck and tractor out-
fits located at Wahoo, Cedar Bluffs and Yutan and the work has
been very successful.

State-Federal Aid Project No. 27-B
High Truss 120 ft. Span.
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A careful study of railroad grade crossing has been made and by
relocation on Project 27-G two grade crosslngs have been eliminated
east of Ceresco, and it has been found possible to eliminate the two
at Wahoo without a considerable expense. -

The snow removal has been taken care of during the past biennium
by the regular'patrols and such other help as needed and at no time
have the roads been closed or impassable. The judicious use of snow
fence in this county has reduced the expense to a minimum and with
the further use of new fence purchased this year, snow hazard will
be practically removed.

Seward County

The highways included in the State Highway Department program
for the biennium ending December 31st, 1926 are U. S. Highway No.
38 and State Highways No. 11 and No. 15, each of which are of more
than local importance.

U. s. Highway No. 38 and State Highway No. 11 extend east and
west through the county, while State Highway No. 15 traverses the
county north ‘and- south.

The soil of this county is such that no difficulty is experienced
in maintenance and when surfaced with a proper amount of gravel
has the appearance and riding qualities of a paved road.

HExtensive gravel deposits exist in the gouthern part of the county
in and along the Blue River and are belng used locally for surfacing
but the major part of our surfacing gravel comes from the Platte
River east and porth.

During the biennium State Highway No. 15 was graveled from a
point four miles north of Milford to the York County line, and U. S.
Highway No. 30 was graded from Milford to the Saline County line
and graveled from DLancaster County line to the'Saline County line,
completing two east and west roads across the county and with the
close of 1926 plans will be completed to grade and gravel the section
from Seward north to the Butler County line completing the 7%
sy'stem in this community.

The maintenance within this county during the past biennium has
been carried on with truck and tractor patrols using one man regular-
ly and employing such exira help as was needed and was very
successful.

Snow removal was carried on by the regular patrols and heavy
equipment. At no time was the highway closed for more than one




DEPARTMENT OF PUBLIC WORKS 97

hour. Late in the year considerable snow fence was purchased to
supplement that which was purchased before and will still lessen the
snow hazard for the coming season.

Washington County

The highways maintained by the State Highway Department in
Washington County include State Highways No. 5 and 31 extending
North and South through the county and State Highway No. 18 ex-
tends east and west, each of which are subjected to heavy truck
traffic due to their proximity to Omaha.

During the past biennium State Highway No. 5 has been graveled
from Douglas County to Burt County line and five miles of state
Highway No. 18 has been graded and major drainage structures com-
pleted and State Highway No. 31 has been bladed.

The soil varies from gumbo in the bottoms to loess in the hills
and due to the erosions creeping back from the river it has been
difficult to maintain.

State Federal Aid Project No. 91-C

Creosoted Trestle Bridge, length 124 feet, roadway 20 foot, Capa-
city 20 tons, Height 43 feet above stream bed.

The section of the highway from Blair south six miles has been
the most expensive piece of road to maintain in the district as it is
continually eroding from rains. Soil saving dams and devices have

4
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State Federal Aid Project No. 91-A

Original height of fill when built in 1921 was over 60 feet. By
raising the intake or iron pipe culvert as a soil saving device the up-
stream side of the grade has filled in about 40 ft.

been placed and are functioning satisfactorily at some of these
erosions.

The county through their maintenance funds has contributed to
gravel construction in this county and through their aid, that section
of No. 5 from Blair northerly has been graveled.

Conerete paving has been built by City and Federal Aid through
the villages of Ft. Calhoun and Herman and this no doubt will be a
nucleus of future surface, developments.

The maintenance has been carried on with truck and tractor
patrols and has been very efficient.

No grade crossing elimination has been planned for this county
as all the crossings are near towns and on branch railroads.

Snow removal has been taken care of by the regular patrol forces
with heavy equipment and at no time have the highways been closed.
The purchase of additional snow fence together with that which was
purchased in previous years, bids fair to reduce the snow hazard to
a minimum.
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York County

The Highways maintained by the State Highway Department
within this county include U. 8. Highway No. 81, which extends from
north to south across the county and State Highway No. 11 which
extends from east to west.

The entire state highway system, within the county has been
con{pleted during the past biennium and York County roads stand
preeminently among the best maintained highways within the district.
Local gravel has been found near York but is only of value to those
roads within a short radius of the pits since the major part of the
gravel used in construction and maintenance has come from the
Platte and Blue Rivers lying to the east and the south. :

The soil for the most part is of exceptional quality \with’ which
to build and maintain roads and the drainage prohlems are not in-;
tricate and due to the gentle rolling land the construction costs have
been reduced to the minimum. '

Grade crossings have been eliminated at Bradshaw and alarms
requested at York and the railroad promises immediate action in the
installation,

Snow removal has been taken care of with the patrol forces and
heavy equipment and with recent purchases of snow fence no further
difficulty is anticipated.
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REPORT OF DISTRICT THREE
A. C. Tilley, District Engineer

‘MILEAGE OF STATE AND FEDERAL AID ROADS WITH CLASSIFICATION

OF IMPROVEMENTS.

- L)
» o b= 3
o E % le2ale [§.%
o n o o o - ndd
vg =i & cen] vy .2 =
5 8% |_% w | SEZ|EE 4% | %
- A 2l 3 = k| gk [Eg . |2
I L - (&) w 2] - a
—_ 3 TTw] YTwn v = Ol = . — "
23 eR2l vl | o ngs| e S | EX
- » 2 ol =1 =l s -g™ (e
co aSE| S8 o Qo] 25 o5 . |,EQ
B 232082 | & Ca#| 02 [Fae [P
COUNTY Ll 2 3 4 5 6 7 8

‘Antelope 72.362 0.0] 30.773 | 16.921 2.031 | 22.637 | 72.362 0.0

Boone 43.027 0.0] 18.191 939 | 23.897 0. 43.027 0.0

‘Bur't .69 0.0] 38.15 0.0 4,23 41.31 £3.69 0.0

Cedar 75.094 0.0 40.228| 0.0 10.166 | 24.7 75.0%4 0.0

-Cuming 73.5 0.0 34.682| 3.089 0.0 35.7291 73.5 4 ¢.0

Dakota 55.174 0.0] 16.75¢| 0.0 5.433| 32.987 ) 55.174 0.0

‘Dixon 60.283 0.0 10.731 L1891 25.423 | 23.94 60. 0.0

:Madison 81.693 0.0] 53.945| 0.0 11.298 | 16.45 81.693 0.0

Pierce 55.796 0.0] 10.615}| 5.299| 20.41 19.472 | 55.796 0.0

Stanton 40.192 0.0f 21.3421 0.0 0.0 18.85 40.192 0.0

Thurston 42.516 0.0 12.556; 0.0 7.31 7.65 27.516 15

Wayne ... 65.597 0.0 14.178| 0.0 13.419 | 38.0 65.597 0.0

TOTAL  weoessememen | 748.924 0.0 ] 302.145 | 26.437 | 123.617 |281.725 | 733.924 | 15
NOTES

.Antelope Column Na. 3 includes .9 mile gravel in Oakdale and .5 mile in Neligh.
Column No. 3 also includes 3354.7 fcet of Project '139-C and Project
139-J under contract for gravel and expected to be done this year, Does
not Iinclude t&-.»‘} which is under contract for gravel but probably will
not be completed.

Burt Colum No»% includes 1.629 miles State Ald Gravel in St. Edward.

Cédar Column No. 3 includes 3.237 miles gravel in Laurel, Hartington and

L Coleridge, some placed with State Aid and all maintained by State.

Cuming {\1439 miles Project 262-A grading in progress. Not included in Column

o

»Dakota 1.93 State Aid graveling in Dakota City and Homer included in column
No, 3. 8.591 miles Project 271-A contracted for Gravel but not complete
is not included in column No. 3. 3.158 miles grading on Project 271-A
not included-in column No. 5 as it is not started.

-Madison Column No. 5 includes Project 275-A nearly completed and expected to
be finished this ycar. Column No. 3 includes .449 mile graveling in
Meadow Grove and .3 mile from end of Fro;cct 139-[ to Tnldcn pavement.

. Pierce Column No. 5 includes permanent grade 1.189 miles in Plamvxew and
and column No. 3 includes 1 mile gravel placcd by State in Pierce.

Stanton Column No. 3 includes .391 mile gr'nvel along side Pilger and within

it Ilmlts Also .75 mile gravel in Stanton,

Thurston  Column No. 3 includes .31 mile State Aid gravel in  Walthill and
'\‘Vl]m:]cls’lgn; Project 49-F, 7.31 miles under contract for gravel not
mecluded.

Wayne Column No, 5 includes 5 miles of Project 274-A. Total length under

contract 12.279 miles.

Antelope County

Antelope County is crossed east and west by two important high-
ways, U. S. Highway No. 20 crosses the entire northern part of the
County passing throilgh.eé.ch town and affording a good outlet to
:the Sioux City Market. This Highway beging at Boston, Massachusetts
and ends at Astoria, Wash:ipgton, carrying the same number for the
entire distance. State Highway No. 8 also crosses-the County for its
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entire length® This County also has a north and south Highway,
being No. 14, which runs through the County from Neligh to the
south County line. - .

Extensive improvement has been made in Antelope County's
Highways during this biennium. At the end of the last biennium the
County had 12 miles of graveled roads. It now boasts of one road,
No. 8, which is graveled entirely across the County and it also has
gix miles of graveled road from Neligh to the south making a total
of 37 miles of graveled Highways. "

In addition to the above improvements, U. S. Highway No. 20
has bheen constructed to permanent grade from Orchard to Bruns-
wick a distance of 13 miles. Many miles of this project had to be
clay surfaced as the northern part of Antelope County is sandy
in parts.

Local gravel pits fortunately located have made gravel construc-
tion particularly economical in thig C_ounty. Gravel testing as low
as 30% .on a No. 10 screen and seldom higher than 50% on a No.
10 screen has been used with excellent results. Nearness of the
gravel has made it possible to gravel considerable mileage as a main-
tenance feature.

The maintenance in Antelope County has heen very good at all
_ times. In spite of the fine gravel used in the gravel -constiruction in
this County, very little maintenance gravel has been necessary as this
fine material has withstood the effects of a medium trafiic excellently.
Replacements will be necessary on portions of Highway No. 8§ during
the coming biennium.

A new bridge across the Elkhorn river between Clearwater and
Neligh including advantageous straightening of the alignment ad-
jacent to the bridge has been an outstanding improvement. A short
project east of Qakdale to eliminate two dangerous railroad crossings
has zlso been a decided improvement, appreciated by all who use
this highway. )

Boone County

The highway system of Boone County consists of Highway No.
14 which crosses the County north and south and Highway No. 32
which extends from Albion northeast to the County line and to
Madison where it comnects with U. 8, Highway No. 81.

During this biennium a very visible improvement has heen made
throughout this County. From the south County line to a point three
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miles north of Albion, gravel surfacing has been placfd, a distance
of about sixteen and one-half miles, all being placed during this
bienninm except one mile was previously graveled,

’

Highway No. 14 north of Albion for about five miles in the vicinity
of Loretta is subjected to severe washes caused by filling and silting
in of ditches and suhsequent overflowing. Before this portion is
graveled it will be necessary to rebuild the grades, making them
higher throughout and to provide larger drainage structures.

From Albion to the east County line on Highway No. 32, earth-
work construction has been completed and this highway is now ready
for gravel construction. In fact the entire system in Boone County is
now graded with sixteen and one-haif miles also graveled.

During this biennium, particularly during 1926, Boone County
maintenance costs have been increased due to bad washouts caused
by unusual rains. On one occasion incompleted Projects 207-A, 207-B
and 83-B were all washed out in several places, making it necessary
to detour traffic. The grades were rebuilt and bridges back-filled by
reconstruction crews. Old settlers stated that they could not recall
a time when so much water fell in so short an interval.

Burt County

Burt County is crossed by two very important through highways

and these in turn are fed by secondary State Federal Highways which

make a very advantageous network within this County, serving local
farm to market traffic and through traffic as well.

U. 5. Highway No. 77 crosses the County north and south and
Highway No. 5 from Omaha connects with it at Oakland. Highway
No. 9 starts from No. 77 west of Oakland and affords a connection
with No. 8§ to the west at West Point. No. 51 from Pender, via
Bancroft connecting with No. 77 north of Lyons and crossing the
county to Decatur and running thence south to Tekamah passes
through a good farming country throughout its length and affords au
excellent outlet for marketing the produce of this section.

Marked improvements have been made during this biennium.
Gravel surfacing has been placed from the south county line via
‘Tekamaha to Oakland and from Tekamah to Decatur. Contracts have
been let for graveling and grading from Oakland to the north county
line and when comnpleted, there will be a continuous gravel road
from Sioux City to Omaha. This is a heavy traffic road both in
volume and weight of traffic. Twelve large passenger busses main-
tain a regular schedule and freight trucks are numerous.




DEPARTMENT OF PUBLIC WORKS 163

Local gravel deposits norih, south and west of Tekamah have been
~a boon to a gravel road program and the nearness of the local ma-
. terial has made this type of surfacing economical. The deposits
north of Tekamah contain very fine material which is mixed with
just enough damp clay to cause difficulty in screening. For this rea-
son poor progress has resulted but by patient, untiring work, it has
. been possible to produce specification material and thus take advant-
age of the native deposit. )

Close cooperation and good understanding with the County Board
and the various communities has made for unhampered progress and
marked improvements.

Cedar County

“-Located in Cedar County is the only bridge across the  Missouri
river for many miles up and down the river. Consequently this is a
very important crossing and the traffic converges to this point.
Highway No. 15, a part of the Omaha-Yankton Highway, crosses the
county north and south for its full length. During the past two years,
thig highway, from Fordyce to the Yankton bridge, has been con-
. structed. - Formerly sandy, hilly and with a very steep narrow and
winding approach to the Missouri river bhottom, the construction of
this road has been a notable improvement. Because the Yankton
bridge is a toll bridege, the Federal Bureau refused participation in
the construction of the highway leading to it and for that reason,
all state funds were used in this construction.

Gravel has been placed from Laurel to the south county line
making a continuous gravel road from Fordyce to Laurel and to
Omaha except for nine miles in Wayne County, which will be graveled
next year. ,

The Yankton bridge also provides a crossing for the Meridian
Highway, being U. S. No. 81, which crosses Cedar County for five
miles adjacent to the bridge. Thisg stretch of-road was blade graded
during this biennium and a good temporary grade prepared for the *
traficc. Much improvement in alignment, to eliminate sharp corners,
is.anticipated when construction of thig road is undertaken,
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An unusual culvert installation, State-Federal Aid Project. No. 72-B

U. S, Highway No. 20 crosses the county east and west connect-
ing all towns in the south part of the county with Sioux City, the
market center. This road has a good temporary grade and receives
regular maintenance. A bridge was built east of Laurel during this’
biennium and next year the construction of U. 8. Highway No. 20
will be started in this county.

The relocation of highway No. 15 at Fordyce to the north side
of the track in order to eliminate two dangerous railroad crossings
and three turns is an important short project that is planned for
1927 construction.

Cunming County

Cuming County has four State-Federal Highways, which are so
located as to take care of both the local and through traffic very
admirably. Highway No. 8§ affords an Omaha connection and runs
west through the County from West Point. Highway No. 15 from
Wisner north to the County line is a part of the Omaha to Yankton
route. There is also Highway No. 9 which runs from West Point east
to a connection with U. S. Highway No. 77 and north from West
Point through an excellent farming country to Pender and points be-
yond making a connection with the Sioux City Highway at Emerson.
Another excellent connection was made a part of the “seven per cent”
system during this biennium when the road from Pender to Ban-
croft and east to connect U. S. Highway No. 77 north of Lyons was
made a State-Federal Highway.

All of these Highways tap a very rich and productive farming
community and it will be noted that all parts of the County are con-
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nected with local and long distance markets by a direct system of
State Highways.

Highway No. 8 is graveled entirely across the County for a dis-
tance of about 27% miles. About 14 miles were graveled during this
biennium. In addition to this, Highway No. 15 from Wisner north
to the County line, a distance of 7 miles, has been constructed and
is being graveled as is the 2 miles on the Wayne, Cuming County line.
This closes the gap and provides a gravel road from Wayne to Omaha.
A contract has been let for the construction of grades and drainage
structures on about 12 miles of Highway No. 9 from Pender north
to the Bancroft road and this is now under construction. A new
creosoted gum floor has also been placed on the Wisner State Aid
bridge during this biennium.

Wisner State Aid Bridge

Note seasoned, creosoted, black gumwood floor
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Wisner State Aid Bridge

The central high truss, 200 foot span has been in continuous use for
42 years

Wisner State Aid Bridge

Note type of foundation consisting of double line of H Steel piling,
reinforcing over channels patterned after the British Union Jack.
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Local gravel deposits in the Western part of the county have been
opened up and have made it possibble to construct gravel roads quite
economically. The soil from which Highway No. 8 is built, was for the .
most part very difficult to maintain as an earth road but graveling
has solved the problem to a large extent and an excellent road has re-
sulted. The soil on the other Highways is quite easily maintained and
a good surface for travel has been kept at all times.

The traffic through this County is very heavy on Highway No. 8 as
it carries through traffic and is subjected to considerable local haulmg
It traverses a great cattle feeding country.

Dakota County

Dakota County, adjacent to Sioux City, is situated, in the neck of
a. bottle, one might say, as all traffic from the Nebraska side to Sioux
City, a great market center, must pass through Dakota County to the
Missouri River Bridge.

U. S. Highway No. 77 crosses the County north and south in the
east part of the county and U. S. Highway No. 20 crosses east to the
west along the north part of the County. Highway No. 35 crosses
diagonally between the above two, from the northeast corner of the
county to the southwest corner. It will be apparent therefore that all
traffic converges toward the northeast corner and the routing of these
important highways is such that they very ably care for all local
traffic as well as for the through" traffic.

During this biennium U. S. Highway No. 77 has been' graveled en-
tirely across the County except for two miles, previously graveled.
On U. 8. Highway No. 20 all of the grades from Jackson to South
Sioux City were prepared for graveling by State and County forces ex-
cept two miles. These two miles of grading, together with the neces-
sary drainage structures, and gravel for all of the distance from Jack-
son to South Sioux City have been contracted and work is in pro-
gress.

On both Highway No. 20 and No. 35 excellent routmg has been
possible due to complete cooperation of the County. -

Heavy bug traffic and heavy freighting, both long distance and farm
to market, coupled with a heavy automobile traffic are a cause of
dificult maintenance throughout this county. As the roads leading
into here are improved and consequently increases the traffic even
more than at present. It will be necessary from an economical stand-
point to consider hard surfaced roads for this County.
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Dixon County

With portions of the County very hlily, Dixon County presents
quite a problem in road building. It is faced with routing the high-
ways through the hills, thus making excessive grades or especially
heavy construction, or with routing the highways in the foothills where
they are subject to severe washing from side hill drainage aind conse-
quent silting of ditches,

In spite of this however, some very good routes have been located
and several good stretches of highways have been constructed during
this biennium.

Dixon County is crossed north and south by Highway No. 9 and is
crossed east and west in the northern part of the County by U. S.
Highway No. 20 and in the south part of the county by Highway No.
35 which was added to the State-Federal system during this biennium.

From Ponca to Martinsburg has been graveled during the past two
years.

State-Federal Aid Project No. 270-A

Ready to Market Nebraska's Corn Crop

Composed of a soil which cuts badly and is very heavy when wet,
the graveling of this portion has heen an outstanding improvement.
Located as it is in the foothills with a stream crossing and recrossing
it, this road has been subject to severe washes and the ditches are con-
stantly filling with silt from the adjacent hills. The maintenance




DEPARTMENT OF PUBLIC WORKS 109

has therefore been difficult and has consisted of constant ditch clean-
ing. The road being graveled has made it difficult to dispose of the
material taken from the ditches as this was formerly bladed up into
the grade before the gravel was placed. Undoubtedly it will be neces-
sary to regrade this project before another application of gravel is
placed, at which time the grades should be built high troughout and
larger drainage structures should be provided so as to take off the
flood waters practically unchecked and consequently avoid the filling
of ditches and consequent over flow.

. ~

A local gravel deposit at Martingsburg was used to gravel the above
project. This is the only deposit yet found in the County contalning
satisfactory material and its supply is quite timited.

From Allen to Waterbury on Highway No. 20 an excellent grading
project was constructed during this biennium. By routing this High-
way parallel to the railroad it was found possible to avoid many turns
and the grades were reduced by avoiding numerous steep hills. This
involved the buying of right of way in which the County cooperated.

All of the highways not constructed to permanent grade have been
temporarily graded, so that all are in fair condition for travel in
gpite of the hills which are quite steep and frequent in places.

The cooperation of the County has bheen excellent at all times
which has helped very materially in the progress of the construction
and majntenance of this county.

Madison County

Madison ‘County with four State and Federal Highways has the
greatest population of any County in Northeast Nebraska. This county
has U. S. Highway No. 81, known ag the Meridian Highway crossing
it from the north to south and has State Highway No. § across its
entire length from east to west. In addition it has State Highway No.
35 leading to Sioux City. This Highway was approved by the Federal.
Bureau during this biennium and made a part of the seven percent
system. Highway No. 32 starting at Madison, the County seat, crosses
the County to the west passing through a very rich farming country
and-affords an excellent market road to that part of the county.

Extensive progress has been made in this County during the past
two years on the State Highway system. U. 8, Highway No. 81 is
graveled entirely across the county north and south and State High-
way No. 8§ is graveled entirely across the county east and west. In
addition to this a road from Norfolk to the State Hospital has been
graveled, 1 mile of this being on State Highway No. 385." This gives
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Madison County 54 miles of gravelled highways, 28 miles of which
were graveled during this biennium. During the past two years there
has also been constructed 13 miles of permanent grade between Madi-
son and the west county line on Highway No. 32, permanent grade
from Meadow Grove to Tilden, and permanent grade for 2.5 miles
north and for 2.5 miles east of Norfolk. It will be noted therefore
that many miles of the Highways of this county were both graded and
later graveled during this biennium.

It is to be noted that every mile of State Highway in this county
which has been built to permanent grade, has also been graveled ex-
cept the project between Madison and Newman Grove on which the
contract for permanent grading was awarded during the later part of
the biennium.

“State-Federal Aid Project No. 207-C

Soil conditions in Madison County vary to such extent that one
mile of Highway is sometimes composed of three or four different
soils, a fact that in the past has made good maintenance expensive and
difficult. Graveling however has been very successful and has been
instrumental in relieving this condition to a great degree. The end of
this beinnium finds Madison county roads in excellent condition for all
year round travel.

A fine spirit of cooperation has existed between the County officials,
city officials, chamber of Commerce, and the Department and the highly
successful program which has been carried out in this county can be
largely attributed to this cooperative and progressive spirit,
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The county roads, too of Madison County have heen developed on
a systematic hasis making a fine network of county roads connecting
with State Highways and insuring a good market road to each market
center in the county.

Located one mile north and one mile east of Norfolk on a graveled
road, built with State Highway funds, is the Norfolk State Hospital
for insane. This institution including improvements and buildings‘
cost approximately $2,500,000 and is said to be one of the best insti-
tutions of its kind in the United States. Surrounded by well kept
grounds and a model farm, this institution is a.-small town by, itself
- with a population, including inmates and employes, totalling nearly
900 people.

Pierce County

With only two Highways through the County, it is notable that
Pierce County is crossed both north to south and east to west by an
important interstate route. Highway No. 20 with origin at Boston,
Massachusetts, and objective at Astoria, Washington, crosses the
county from east to west. The Meridian Highway, from Mexico Cif:y

to Winnepeg, Canada, crosses it from south to north,
.

During this bhiennium Highway No. 81 from Pierce south to the
county line, a distance of approximately ten miles, has been graveled.
Also Highway No. 20, from the west county line to the intersection
with Highway No. 81, has been constructed, a distance of 16 miles.
I3eing an east and west road subject to drifting snow, all fills were
made from bhorrow pits to avolid cutting the knolls. An excellent all
year road has resulted.

About 5 miles of Highway No. §1 and about 9 miles of Highway
No. 20 remain to be constructed but for the present an excellent tem-
porary blade grader road has been built and has been in good condition
at all times.

Splendid cooperation has existed hetween the State, County and
communities within the county.

Stanton County

State Highway No. 8 crosses this county gast and west and State
Highway No. 15 extends from Pilger south to the Stanton-Colfax
County line.

This county now boasts of an excellent graveled road en-
tirely across itg length east and west, all of this graveling having been
accomplished during this biennium. Highway No. 15 south from
Pilger has a good témporary grade and being in a very ‘rolling country,
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the drainage is good and well confined, so that under good mainten-
ance it has been possible to keep this road in excellent condition.

Local gravel deposits in the eastern part of the county have made
grave]l construction economical and was the means of accomplishing
the completion of a larger construction program than otherwise would
have been possible with the more or less meagre finances of this
“county. In the western part of the county, local gravel deposits were
discovered but consisted of a preponderance of fine aggregate making
it necessary to supplement this material with a coarser material
shipped in from the.Platte River.

Varying soil conditions on Highway No. § made its maintenance
difficult in the past but gravel surfacing has proved very adaptable with
the result that uniform maintenance of a very satisfactory nature is
now being obtained.

Due to the location of the Highway west of Stanton where it
parallels the foothills and is subjected to severe washes and consequent
filling of ditches, expensive reconstruction has been necessary fre-
quently. It has been found that drainage ditches to the Elkhorn
Rjver on the south are practical without undue cost and plans are be-
ing considered to cut such ditches and thus provide better drainage by
means of which the above condition can be avoided. Cooperation of the
Chicago and Northwestern Railroad Company, whose tracks parallel
the highway is being sought as they have the same problem of main-
tenance.

Thurston County

Located close to Sioux City, Thurston County Highways particular-
ly U. 8. Highway No. 77 crossing the County north and south, are sub-
ject to very severe traffic. Highway No. 77, a through route, carries
the trafiic from the Cornhusker:Highway and from the Washington
Highway. :

During this biennium this Highway has been graveled or is under
contract for its entire.length through the county. All of the county’s
State-Federal funds for this biennium have been used for this pur-
posé, thus, with the work under contract in Burt County, closing the
gap between Sioux Cit}f‘ and Omaha and making a continuous gravel
road for the wholé distance. The result is that much of the trafiic that
formerly went down the Iowa side to Omaha, now goes over Highway
No. 77. ’

In the western part of the county, Highway No. 9 runs from Pender
to the county line and to West Point affording a connection with High-
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.way No 8 and from Pender west and north to Wakefield. This road
has been well maintained and in good condition at all times.

During this biennium another State-Federal Highway has been
added to the system in Thurston County. This is Highway No. 51
starting at Emerson where it connects with No. 35 to Sioux City and
runs south through Pender and south and southeast from Pender to a
connection north of Lyons with IHighway No. 77 and continuing on to
Decatur and Tekamah. The addition of this Highway gives an ex-
cellent outlet from all towns in the county over a State Highway: .

Thurston County with two Indian Reservations makes an interest-
ing picture for the tourist. Two tribes, the Winnebagoes and the
Omahasg are located here. On a bright warm day the Indians may be
seen anywhere draped in their hright colored shawls or blankets, wear-
ing moccasins, and hedecked with gaudy jewelry. In Sepl.ember- of
each year a great pow-wow i3 held consisting of feasting, Indian
dances, Indian games, and rodeos. _Tribes from all over the middle
west take part and tourists from long distances visit the reservations
during the festivals which last for several days.

Wayne Ceounty

Wayne County representing some of the best farming country in
the State is crossed north and south by State nghway No. 15, the
Omaha to Yankton road, and is crossed east and west by State ngh-
way No. 35 ‘which was added to the seven percent system during this
biennium. This is the Norfolk to Sioux City Highway. The county
also has State Highway No. 9 from Wakefield south to a point west of
Pender.

Hnghway ‘No. 15 is constructed to permanent grade entirely across
the County and is graveled from Wayne south to the County line.
This Highway connects at Wisner with Highway No. 8 and the entire
distance from Wayne tor Omaha is now graveled or under contract
for gravel, giving Wayne County an excellent all weather road to the
State’s metropolis. During the early part of the next biennium it is
planned to gravel Highway No. 15 from Wayne north tc the County
line to connect with the gravel across Cedar County.

Highway NQ. 35 has been constructed from the county line three
miles west of Hoskins to a point two miles west of Winside. This is
‘an exceptionally heavy piece of construction, and a notable improve-
ment as portions of this project were relocated from the old traveled

,

road to eliminate four railroad crossings, to shorten distance, to im-

prove grades, and to reduce the snow conditions which, on the old loca-
tion of the road, were a cause of serious and lengthy delays to traffic.



114 REPORT OF SECRETARY

Excellent soil conditions prevail throughout the county. The soil
is particularly adapted for gravel surfacing and as a result the
graveled road south of Wayne is in excellent condition,

All of the State Highways in this County are constructed to per-

manent grade or temporary grade, there being no unimproved State
highways in the county. The temporary grades are blade grader
sections for the most part with the low portions either graded up by
casting in with elevator grader or by fresno work. Good drainage
structures have been provided even on temporary grades so that under
careful maintenance the roads in this county are in very good condition.
at all times.

REPORT OF DISTRICT FOUR
F. C. Rolls, District Engineer

MILEAGE OF STATE AND FEDERAL AID RO.DS WITH CLASSIFICATION
OF IMPROVEMENTS.
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Adams County

The State Highways in this county are graveled completely. The
two inches on the D. L. D. was not sufficient for the heavy trafic and
it was necessary to add additional gravel in 1926. Consgiderable-
trouble has been experienced in past winters with snéw on the D. L.
D. but with the large amount of snow fence this road can be kept open..
Adams county roads are among the best..

One-man graders and one tractor and planer outfit are used for
maintaining. On account of the heavy traffic maintenance is quite a.
problem on the D. L. D. .

AU T
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Clay County

The entire system in this county has been graded and graveled and
ranks with the finest roads in the State. The soil is very good and the
roads are easily maintained. The topography is flat to rolling with no
drianage problems. One-man graders and a tractor and planer are
used for maintaining.

Greeley County

Probably the heaviest piece of road grading in the State was done
on the Greeley-Howard County line east of Wolbach. Yardage moved
was approximately 30,000 per mile. Practically the whole State System
runs through hilly country and construction is necessarily expensive.
Greeley County has 23 miles of first class roads but on account of the
great amount of grading yet to be done, no gravel has been started.
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Not an uncommon experience with any progressive highway
department.

The two views above show how one District Engineer and his
patrol forces eliminated a dangerous and narrow wood bridge which
was expensive to maintain and substituted a 36-inch corrugated pipe
culvert under a 45-foot fill. The wooden trestle was 60-foot long and
30-foot high. The second view shows the 46-foot fill nearly com-
pleted. ;

A State Highway crosses the southwest corner of Greeley County
through the ‘““Chalk Hills.” This road had practically no work done
on it previous to this year. With state funds only we have made
this a very good road, in one place making a fill of 45 feet. This is a
very picturesque route, as it runs along the Loup Valley.

Hall County

Hall County now has 70.25 miles of well graded and graveled
roads. Of this amount Hall County Supeﬁ'isors, who have always been
good road enthusiasts built thirty-five miles of gravel from their own
surplus funds. Probably one of the biggest improvements in this
county was the building of four steel and concrete bridges over the
Platte River on the Grand Island-Hastings highway, a total length of
1040 feet. Highway constructing during the past two years consisted
of the building and graveling of five miles, which completed the gap
between Grand Island and Hastings. Also, eleven miles of as fine a
road as is in the State was built on the Potash Highway closing the gap
between the Lincoln highway gravel and the Buffalo County line.
Part of this road runs thru low flat country and it was necessary to
raise the grade above the surrounding country.
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One Section of the Platte River Bridge, State-Federal Aid Project
No. 215-A

Total length consists of six 80 foot spans, one 80 foot span, three
80 foot spans, and three 80 fopt spans all in different sections, 20
foot roadway.

The Lincoln Highway across Hall County has a number of turns
and two bad railroad crossings. It is now proposed to eliminate both
these features by consfrueting a new highway on the north side of the
Union Pacific tracks, which will also save about seven miles in
distance.

Hamilton County

At the end of 1924 this county only had 1.71 miles of gravel on the
State System, but now has 41 miles leaving only 21 miles to complete
the system. Hamilton County has probably as fine a soil as any county
in the State. A feature of improvement was the building of eleven
miles west of Aurora. This road always blocks with snow in the winter
so the new road grades were raised to eliminate this trouble. Teams
and one man graders are used for maintaining.

Howard County

This county has shown a decided improvement in the past two
years. Twelve miles of gravel road was built on the Grand Island
Highway, which not only connected up with Grand Ieland but also pro-
tected an expensive clay surface.
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The road west of St. Paul is very hilly and was generally snow
bound each winter. Nine miles of this has been improved and the road
is open the year round. Howard county has still a large mileage to
improve.

Merrick County

" Considerable trouble and expense is encountered in building roads

in this county on account of sandy and gumbo soil and low swampy'

ground.

Twenty miles of road through this sort of country has just been
completed with a twenty-eight foot roadway. As there is no chance
to erect snow fence on account of being parallell to the railroad, it
was necessary to raise gfade the entire length rather than just through
the low ground. Great difficulty was encountered finding suitable
binding material for surfacing.

The county supervisors have co-operated to the fullest extent in
acquiring right of way for the road and clay pits. The construction
of Project No. 278-B eliminated two dangerous railroad crossings on
the Lincoln Highway. One-man graders and tractor and planer are
used for maintaining. Maintenance i§ a problem in this county on ac-
" count of traffic and soil conditions,

Nance County

A great improvement has been made from Fullerton south to the
Merrick County line as the result of building project No. 50-D. This
formerly could hardly he called a road but since the lines have been
straightened, grades raised and clayed and graveled, it now compares
with the best in the State. Work is now in progress between Genoa
and Fullerton where numerous grade crossings are being eliminated,
also distance shortened and lines straightened. When this project
is completed, it will'be a decided improvement. TFuture work in this
county will be expensive on account of heavy work in the hills.

One-man graders are used for maintenance,
Nuckolls County

Graveling -and grading in this county is completed with the ex-
ception of eleven miles between the K. N. D. and the Webster County
line. This is on a new location and will propably uge up the next two
yvears approtionment. Topography is rolling to hilly. Roads are com-
paratively easily maintained and are always in fine condition. Floods
on the Republican River near Superior cause trouble but steps are now
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being taken to remedy this. One-man graders are used for main-
tenance.

Sherman County

Of great benefit to this county is the construction of Project 292-A,
now being built from Loup City to Ashton. The road crosses the
roughest part of the county and is their only outlet to the east. The
supervisors have contracted the grading and have a well organized
force. When 18 miles of gravel on the Potash is completed there will
be a continuous stretch of gravel from Broken Bow to Lincoln and
Omaha, a distance of about 260 miles.

Almost Down to Grade on State-Federal Aid Project No. 202-A
Valley Cqunty

A very fine gravel road has been built from North Loup to Ord.
Drainage has always been a big problem on this stretch, which neces-
sitated extensive drainage surveys to correct. From Ord to Arcadia
the heaviest construction has been accomplished. This is practically
the only outlet for the southwest part of the county to the county
seat. Valley County Supervisors were the grading contractors on this
work.

The soil washes easily but otherwise the roads are easily main-
tained.
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Webster County

Ten miles of “heavy construction has been completed from Red
Cloud to Guide Rock. In addition to this, 18 miles of gravel has been
placed on the Red Cloud-Hastings road. The poor allgnment through
Cowles has been improved and distance shortened. Red Cloud is now
connected with a well graveled road with the D. L. D. and Lincoln
Highway. . -

REPORT OF DISTRICT FIVE"

A. M. Gaddis, District Engineer

MILEAGE OF STATE AND FEDERAL AID ROADS WlTH CLASS[FICATION
OF IMPROVEMENTS .
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Figures include all work under contract.

Banner - County
-

Grading and graveling from the Scottsbluff-Banner Counfy line
south has been completed during the biennium, leaving approximately
seven thiles of unimproved highway to connect with the improved road
in the south end of the County. Twenty miles remain to be graveled
to complete the surfacing across the County. Since there is no railroad
in Banner County it is of utmost importance to carry the construction
work to completion to provide a year around outlet to the people of the
county. Maintenance on the whole has been good. Consideravle money
was spent during the winter of 1925 and 1926 on account of snow, in
an effort to maintain continuous trafic. Efforts were reasonably suc-
ressful, dependent on conditions which prevailed during the winter.
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The Unimproved State Highway Appears Lost Among the Canyons And
Pines In Banner County

Box Butte County

The most important achievement during the biennium was the com-
pletion of the road south from Alliance tapping the North Platte Valley
highway seven miles northwest of Bridgeport. Approximately eight
miles of this highway lies in Box Butte County, all of which was graded
in 1925 and graveled early in 1926. The completion of this highway
serves to connect northwest Nebraska with the rest of the State and
is greatly appreciated. All projects which have been built with Federal
Aid have been gravel surfaced except between Berea and Hemingford,
a distance of about eight miles, which should be completed soon.
Total mileage of gravel roads in the County is thirty-two out of a
total of eighty-three miles of State Highway in the County. In 1926,
approximately twenty miles of the highway system were graded with
an elevating grader, supplemented with team work, and ten miles were
bladed to State Standard. With a little more grading the twenty miles
will be ready for gravel which should be undertaken as soon as
possible.

Maintenance has at all times been good. Snow cond_ltions during
the winter of 1925 and 1926 were especially bad, which left the roads
in very bad shape in the early spring of 1926.
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Cheyenne County

In addition to completing gravel which was under construction at
the beginning of the biennium, approximately 26 miles ot-grdvel have
been placed under contract, ten of which have been completed. About
15 miles of grading and two bridges also have been completed, during
the biennium, making a total of graded road completed forty-nine
miles and thirty-nine miles of gravel out of a total of seventy-nine
miles, the total highway ‘system of the county.

Improvements which should be taken up soon are the completion
of the north and south highway from Gurley through Dalton to the
north County line; from a point ten miles west of Sidney to the West
County line and a connection of approximately seven miles between
Sidney and Lodgepole, all of which should be accomplished during the
coming biennium.

Dawes County.

Aside from one Federal and State project in the south end of Dawes
County, construction work has been confined to the Blue Pole High-
way U. 8. No. 20. Grading and structures have been completed on six
miles west of Chadron and approximately twelve miles between Chad-
ron and the Bast County line. Ten large bridges and one subway under
the C. & N. W. Rallroad tracks were included in this work. The pro-
ject near the South County line was approximately two miles in lepgth.

The road from Chadron north and Crawford south were both put
under State maintenance at the beginning of 1926 and considerable
heavy work was done south of Crawford, making considerable im-
provement in the condition of this road. The highways in this county
are unusually expensive to biuld, and oniy a small part of the total mile-~
age of the county has been completed. No graveling has been done
and gravel is needed unusually bad on a large percent of the mileage.
The county allotment will not be adequate to compiete the system for
considerable time unless other funds are made available for this work.

The next construction to be taken up is the compietion of the high-
way between Chadron and Crawford, the route of which will be
changed to the south side of the Railroad track the entire distance.
Good results have been obtained by the maintenance forces in the
county.
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State Federal Aid Project No. 76-B

A real speedway where once existed a bad sand hill trail.

Deunel County

The biennium has seen the completion of the Big Springs west
project which included both grading and gravel. This practically com-
pletes gravel surfacing from a point six miles east of Big Springs to
ten miles west of Sidney, a distance of about seventy miles. This has
not all been built to Federal and State standard but a large part of it
contains natural gravel sufficient to be called gravel surfaced.

The grading and graveling of a five mile connection between Big
Springs and Julesburg is under way and should be completed early in
1927. Approximately fifteen miles of State Highway in this county
remain to be built to Federal Standard, the portion from Chappell to
the west county line and that from Big Springs west 5 miles on the
Denver branch of the Lincoln Highway.

Garden County

Very gratifying results have been obtained in this county during
the biennium. In addition to about seven miles of gravel which was
placed previously, about twenty miles have been added, and about
fifteen miles have been graded. Two Platte river bridges have also
been completed. The entire highway system but about nine miles has
been improved with Federal aid, and one more year should see the
completion of the entire system in the county. By relocations which
were undertaken several b?‘d turns and railroad crossings have been
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eliminated. Fine cooperation has been received from the county Com-
missioners. Maintenance in the county has been very good.

Kimball County

At the close of 1926 the Lincoln Highway through Kimball County,
between Dix and Bushnell was put to standard grade and graveled. The
Kimball-Scottsbluff highway leading north from Kimball contains
sufficient gravel in most places to justify the postponement of surfac-
ing on the road until the more traveled Lincoln Highway is taken
care of. In addition to the completion of the gravel east and west,
the highway from Bushnell to the State line was regraded with State
forces and is in good condition. A new bridge is also contracted north
of Kimball over Lodgepole Creek, an improvement much desired by
the residents of Kimball and the north table of Kimball and Banner
Counties.

A total of about sixteen miles remains to be put to permanent grade
and about twenty-nine miles are yet to be graveled to complete the
present highway system. The highway from Dix to the East County
line is probably the most needed improvement.

Morrill County

The most outstanding and important improvement during the
biennium was the completion of the portion of the Bridgeport-Alliance
road from Angora to Alliance. This job went forward with remark-
able speed, now being completely graveled, and serves to coanect
Northwest Nebraska, South Dakota and the Black Hills, with Southern
and Eastern Nebraska and Colorado. It is considered by people of
western Nebraska generally to be the most important piece of road
work Yet completed in this section. In addition to this the Broadwater
bridge was completed and considerable grading work was done east
and west of "Bayard. Some improvements also were made on the
Bridgeport-Sidney hkighway north of Dalton. Considerable improve-
ments are yet necessary to complete the highway system in this County.
Bayard east and west should be graveled, Broadwater east and west
should be built and a project should be ptaced north of Dalton.

Scottsbluff County

The most outstanding accomplishment in this county in the past
two vears is thie awarding of contract on paving between Scottsbluff
and Gering connecting paving in Scottsbluff with pavement in Gering.
This was made possible by the garticipation of the Federal Bureau, the
State, the County, the two municipalities and the property owners
along the improvement. This work wiil be completed early in 1927.
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In addition to this, four miles of graveling was completed east of
Minatare and five miles of grading and gravel south of Gering, on
which three new bridges were built. Sections of the highway which
should come up for early attention are as follows: From Morrill to
Henry, where it is planned to parallel the railroad track; both
directions from Minatare, a total distance of about five miles, gap of
about four miles between Gering and Stage Hill at the South County
line. Additional improvement also wiil be needed between Mitchell -
and Scottsbluff. : }

Additional gravel is -being placed on the Scottsbluff east road to
take care of the exceptionally heavy traffic it receives.

Sheridan County

During the biennium the grading of Highway U. 8. No. 20 was
completed across the county with the completion of the work from
Gordon to the Cherry County line, a distance of six miles. This high-
way has been graveled from Gordon to Hay Springs and is an ex-
cellent piece of road. The Potash Highway, State No. 2, was graded
and —graveled from Antioch to Lakeside and graveled from Antioch
west to the county line. All of the mileage in this county has been
graded with-the exception of a portion of the Potash Highway from
Lakeside east to the County line, approximately twenty-four_ miles, a
project which will be very expensive to build. This work should be
carried to completion as rapidly as possible, as should the completion
of the gravel on U. S. No. 20 and State No. 62 from Gordon north. The
County officials of this county have been very enthusiastie over the
work on their highways and have lent every help poséible to make it
a success. Maintenance has been excellent.

Sioux County

The highway in Sioux County f{rom Marrison east to the west
limits of Fort Robinson has all- been graded to ‘State and Federal.
Standard, three miles of which have been graveled, Gravel contract
has been awarded on additional six miles, hut was not placed on ac-
count of the grading not being completed in time to alldbw it. In 1926
the highways from Harrison west to the State line and from Harrison
gouth about ten miles were graded with a heavy outfit, a total of about
197 miles. The next work to be taken up in Sioux County is the com-
pletion of the graveling east of Harrison and the grading and gravel-
ing from Harrison west. The completion of the road south should
follow in proper order.
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REPORT OF DISTRICT SIX
A. T. Lobdell, District Engineer’

MILEAGE OF STATE AND FEDERAL AID ROADS WITH CLASSIFICATION
OF IMPROVEMENTS.
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SOME OF THE PLACES IN DISTRICT SIX

THE BATTLE OF ARICKAREE FORK OR BEECHER ISLAND

(Taken from History and Stories of Nebraska by Addison E. Sheldon)

On the 17th of September, 1869, was fought the hardest battle be-
tween the white men and the plains Indians in the annals of the West.
It was fought on the Arickaree fork of the Republican River, a few
miles from the southwest corner of Nebraska and not far from the
present town of Wray, Colorado, on the Denver line of the Burlington
road. Fifty one scouts and Frontiersmen under the command of Lieut.
Geo. A. Forsyth stood off, on a little sandbar in the river, the combined
forces of the Northern Cheyennes Arapahoes and Ogalalla Sioux for
nine days. They lost more than one third of their own number in
killed and wounded while the Indian loss was many times as great.

For. months these Indians had been murdering the settlers and
travelers in western Nebraska and Kansas. Soldiers were sent to
pursue them but always arrived on the scene of their action after the
Indians were gone, finding nothing but the melancholy duty of bury-
ing the murdered citizens. Lieutenant Forsyth raised a company of
fifty frontiersmen. Many of them had lost their dearest friends and rela-
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tives by the Indians. Some of them were noted scouts. All of them
enlisted to fight.

Early in September this little command started from the place of
‘the latest Indian murder near Fort Wallace, Kansas. They struck a
trail leading to the Republican River. Following the trail up the
Republican River in Nebraska it was.joined by other trails and still
others until the little party of fifty men was traveling a great beaten
road, as wide as the Oregon Trail, made by thousands of Indians and
ponies, and with hundreds of camp fires where they stopped at night.
It seemed a crazy act to follow so great a trail with so small a party,
but the little band had started out to find and fight Indians and kept
on. '

On the afternoon of September 16th, the Indians signs were very
fresh and Lieutenant Forsyth resolved to.go into camp-early, rest his
men and be ready to strike the Indians the next day. An extra number
of men were posted on picket duty to prevent surprise. In the earliest
gray of the next morning, the men were up and saddling their horses
when there came a volley of shots from the pickets followed by the
vell and rush of Indians. The savages had expected to find the soldiers
.aslee:p and their horses out feeding. Their plan was to stampede the
horSes and leave the soldiers on foot in the open prairie where they
could easily surround them and cut tliem off. They found their horses
saddled, every scout ready with his rifie, and soon retreated out of
reach of the white men’s bullets. As daylight broke, Grover, the head
scout, exclaimed, “Look at the Indians!"” The hills on both sides of
the little valley swarmed with them. None of the scouts had ever be-
fore seen so many hostile Indians in one bhody. ’

Lieutenant Forsyth saw the situation at a glanee. A few hundred
vards away in the middle of the river was a sandbar island having one
cottonwood tree and a growth of willows. It was the only cover in the
valley. At the word of command the scouts dashed forward through
the water to the island. Every han tied his horse strongly to a
willow bush and dropping on his knee held his rifle in one hand and
dug a hole in the sand with the other. This move was a complete sur-
prise to the Indians. They had expected to eat up the little band at one
mouthful. They now saw them making a fort out of the litile island.
The Indians crowded up to the bank on both sides of the river and
filled the air with a storm of bullets and arrows. A number of scouts
were killed and wounded, while the poor horses plunged and struggled
in misery until they fell in death.

The fire of the Indians was very hot and accurate. Lieutenant
Forsyth had his leg broken by a bullet and his second in command,
Lieutenant Frederick H. Beecher, a nephew of Henry Ward Beecher,
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was killed. Forsyth cut the bullet from his leg, whieh he bandaged
with his own hands, telling his men to be steady, to help each other
and to make every shot count. In the gourse of an hour the men be-
came calmer, They were getfing a good cover with sand and dead
horses. Every time an Indian showed himself within range a bullet
went after him. This discouraged the Indians so much that they drew
back, while the scouts took time to care for the wounded and to throw
up more sand.

‘Ahout noon there-was a great gathering of Indians on the hill in
gight of the scouts. Warriors came riding in from all parts of the
fleld. Among them was one whom every scout knew at long distance.
He was Roman Nose, over six feet tall, the tallest Indian on the plains,
and one of their greatest chiefs. It was evident a big plan was under
way. The council broke up and the plan appeared. Roman Nose led
a body of mounted young men out into the valley. Others joined them.
They drew together in a line facing the island with Roman Nose at
the head.. The plan was now clear. This chosen body of two or three
hundred was to charge straight on the island while the rest of the
Indians crept up through the grass and fired as fast as they could at
the scouts in thélr sand pits to distract their attention.

Roman Nose gave the signal and his horsemen started for the
island. Lieutenant Forsyth had ordered his men not to fire until the
first pony reached the river's edge. The scouts were armed with a new
gun, the Spencer Seven-shooter Carbine. The Indians knew what a
one-shot rifile was, but had never seen one that shot seven times
without loading. On came the line of Indians, yelling and whipping
their horses. Just at the river’s bank the rifles of the scouts flashed
from the sand pits and groups of riders fell from their ponies. On
they came. Another volley and more Indians fell. Another, and an-
other and another and another, with a steady aim and terrible effect.
Roman Nose himself fell dead from his horse and the Indian line broke
and scattered. Lieutenant Forsyth turned anxiously to his scout
Grover. “Can they do any better than that?” he asked. *I have been
on these plains, boy and man, for twenty years and I never saw any-
thing like it,” answered the scout. “Then we have got them,” re-
plied Forsyth. .

The battle now changed to a siege, while from the hills arose that
most harrowing of all sorrowful cries, the wail of the Indian women
for their dead. Through many hours this haunted the ears of the
men on the island. There were no more attempts to take the island
by storm. Starvation was the Indian plan. At the first of the fight
the scouts had lost their pack mules with all their provisions. They
had nothing but river ‘water and dead horse. Attempts were made after
dark to creep through the Indian lines and carry word to the railroad

N
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a hundred miles away. The first attempt failed. The Indians were too
watchful. Another attempt was made, two scouts crept out in the
darkness and did not return. Those left on the island could not know
whether their messengers were dead or not. They could only hope and
watch the line where the sky and prairie met. For a whole week they
lay in their sand pits, drank river water and ate horse meat. The
hot sun glared from the sky, the smell of the dead filled the air, the
flies buzzed and the Indians glided steathily about the hills, A little
charge would have captured the island now, but the Indians had
suffered too much to try again. They preferred to starve the scouts.

. It was in the forenoon of September 25th, when a dark moving
patch appeared far off on the prairie. It grew larger until the watchers
saw that it was an ambulance and a column of cavalry. Tlfey knew
then that the battle and the siege of Beecher Island were over. The
Indiang fled as the soldiers came near and soon the starving and.
wounded were being cared for.

General Custer said that the Arickaree fight was the greatest battle
on the plains. At Wounded Knee, South Dakota, lives a tall wise Sioux
named Fire Lightning. He was in- the Arickaree fight and told me
this story one summer afternoon sitting in the shadow of his log house
and looking out upon his garden. He said the Indians lost nearly a
hundred men in the fight and showed by gestures with his hands how
fast the white men fired from their sand pits and how Roman Nose
fell from his horse.
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The Splendid Highway, Project No. 68-A

Traverses Massacre Canyon, the Sioux-Pawnee battlefield of half a
century ago.

Another outstanding place of historical interest is Massacre Canyon
on Project 68-A about two and one-half miles east of Trenton, Hitch-
cock County. The State Highway crosses this Canyon very close to
where the massacre of the Pawnees by the Sioux took place August
B, 1873.

The following brief description is from an account of J. W, William-
son, a white man who accompanied the Pawnee Indians representing
the Government. ‘“‘On August 4th the Pawnees made camp on the
north bank of the Republican River. About nine o'clock that night
three white men came into camp and reported that the Sioux warriors
were camped about twenty miles northwest awaiting an opportunity to
attack the Pawnees. Sky Chief who was the Chieftain of the Pawnees
did not take the report seriously.

On the following morning, August 5th, the Pawnees broke camp
and started north up the divide between the Republican and French-
man Rivers. In a few minutes a buffalo scout informed them that
buffalo had been sighted in the distance and Sky Chief and most of the
Indians went after the buffalo. These Indians who went after the
buffalo got too far away to return for the fight when the Sioux ap-
peared during the forenoon. After the main body of the Pawnees had
traveled about a mile the head of the procession stopped as they had
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received word from a scout that the Sioux were coming to attack
them. At that time they were about a hundred yards from the‘h.ead of
the Canyon., Orders were shouted down the line for the squaws and
their children together with the pack ponies to take refuge in the
canyon. The warriors prepared to ride forth to meet the Sioux. After
a short consultation between Chief Terra Recekons and Fighting Bear
they decided that having fought the Sioux before in the open they
could do so again and accordingly made ready where they were.

After a short time the squaws got themselves ready and the chant
or War Song of the Pawnees was heard from the Canyon.

At this time the Sioux came over the hill and it was soon apparent
that they outnumbered the fighting men of the Pawnees four to one.
It was readily found that this was true asthere were about fifteen
hundred in the band under the command of Chief Snow Flake of
Brule Sioux. ’

Suddenly the war whoop of the Sioux sounded and the battle was on.
The Pawnee warriors answéred the battle cry of the Sioux and about
three hundred and fifty Pawnees rode out to meet the Sioux.- The -
Pawnees put up a splendid fight but the odds were against them. Soon
the Pawnee Chief noted that the Sioux had surrounded the head of.
the Canyon and orders'were given to retreat. The squaws cut the
thongs that bound the packs of meat on the ponies and they mounted .
the pohnies with the children and retreated down the Canyon. Just
imagine about 700 Indians and children and as many poni\es huddled
together and running for dear life down the Canyon with over twelve
hundred blood thirsty savages coming down on them. In some places
the Canyon was quite narrow and this delayed the retreat. It was
due to this fact thaﬁ 50 many lives were lost as the Sioux rode on thé
high ground dnd fired down into the helpless Pawnees in the bottom of
the Canyon.

As the Pawnees reached the Republican River and were crossing
to the opposite bank the Sioux cut down a good many more Pawnees
and succeeded in cuttting off seven hundred- ponies. The Sioux then
started to cross the river at another point to pursue the Pawnees
when they suddeniy stopped. There appeared a flag patrol and a
troop of U. S. Cavairy. When the Sioux saw the soldiers they hastily
retreated.

After the Sioux left, endeavors were made to have the Pawnees
return and bury their dead and care for their wounded but the Pawnees
said that the wounded had been killed and they did not return.

. L)

Camp was made that night on the banks of Red Willow Creek, All
of their supplies had been left on the battiefield and they had a miser-
able night. The warriors who had fought most valiantly a few hours
before pulled hairs from their head and joined in the demonstrations

’
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of grief. Thé squaws and children were nearly frantic with grief and
kept up an incessant wail all night.

: The next day the Pawnees started east and obtained food at a

. settlement. During the day the Pawnees killed a herd of twelve
buffaloes which gave them sufficient food. After that the Pawnees
walked back through Arapahoe north to Plum Creek and then to
Genoa, making a sorrowful return from the last buffalo hunt in a
country that had heen their home for many years,

The Sioux lost fifty warriors on the hattlefield, while the Pawnees

. lost several times that number of men, women and children. The

government penalized the Sioux $10,000 in cash which was given to

.. the Pawnees to reimburse them for the Pawnees killed, the supplies
. and_meat lost, and the ponies captured.

Texas Cattle Trail

About 1870 to 1879 during the Railroad construction in the Platte

Valley there developed a need for food in the new towns developed

" along the Railroad. To supply this they began driving Texas steers

" north across Oklahoma, Kansas and Nebraska. The common point of

crossing was about the west edge of Dundy and Chase Counties near

" where Haigler, Lamar, and Venango have been built up. This old

" Texas trail shows tracks sometimes two hundred or three hundred
" feet wide and [ollows from water hole to water hole.

As railroad construction continued farther west the Texas Trail
was opened up from Texas to Montana and was used until about 1883.
It followed in general the same lines as when it first went to Ogalalla.

yr
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Wauneta Falls, just off the State Highway Through Wauneta

First Settlement In Chase County

The first permanent settlement in Chase County was at Wauneta
Falls, Chase County, in 1876. It was at this point that the first flour
mill in southwest Nebraska was built and this was an important center
and trading point in the early days.

Cheyenne Indians In The West

In 1878 the Cheyerine Indians stampeded from their reservation in
Oklahoma and were finally rounded up by the U. 8. Cavalry on the high
land northwest of Wauneta which the State Highway now crosses from
‘Wauneta to Imperial.

Chase County

Up to 1925 tourists on the D. L. D. in the first ten miles southeast
of Imperial often wondered when they hit the long sand stretches
whether they were on the right road. This condition was remedied
and an excellent piece of road graded, clay surfaced, and gravel sur-
faced on Project 95-B from Imperial southeast for 8.2 miles in 1925.
In 1926 Project 272-B from the Colorado state line east through
Lamar was graded with State Funds only, for a distance of eighteen
miles. The west eight miles of this Project was gravel surfaced and it
is the general opinion that on the completion of this Project the roads
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in Chase’ County became superior to those in Colorado due to more
frequent maintenance and elimination of corrugated surfaces.: Project
272 wag relocated so as to lie on the divide between the Stinking Water
and Frenchman Creeks. For itd entire length no bridges and only
one small pipe was used. During the construction of Project 272-A
a good detour was graded, marked, and maintained.

Maintenance during 1925 was generally good due to average rain
fall and good work by the patrolmen. During 1926 due to dry weather
it was more difficult to maintain the surfaces, however, by placing
a Wehr one-man machine at Lamar and a similar machine at Wauneta
‘togetlier with an Avery Road Raiser and a truck at Imperial good re-
sults were obtained: During 1926 a small patro]. shed was erected at
Imperial.

Dundy County
Dundy County with Colorado as its west boundry and with Kansas
as itgs south boundary felt that their roads should be put up in con-
dition better than the adjoining states. In 1925 in order to obtain
this result from Haigler west to meet Colorado, l?rojeét 191 was re-
opened to raise the grade about 2 feef above the swamp and to gravel
the project. The completion of this project in the fall of 1925 produced
a road which has been spoken of as one of the hest roads in Southwest
Nebraska and generally superior to Colorado gravel roads. Following
the placing of gravel from Haigler west, gravel surfacing was placed
on seven miles of Project 71 ‘from the Railroad crossing east of
Benkelman to the west end of Project 41 at Doane except through

Benkelman which was not on the Project.

During '1926 as a result of successful gravgl placed in 1.925, Pro-
ject 41-B, 1.5 miles long, covering the elimination of two railroad
crossings_'and a new grade and gravel through Blue Point Hill was
completed. The grading required 34000 cu, yds. éarth excavation and
8000 cu. yds. loose rock excavation on 41-B. Project 74-A including
8.5 miles of grading, gravel surfacing, and a 45 foot creosoted timber
trestle bridge across Rock Creek i nParks and a 204 foot creosoted
timber trestle across the Republican River west of Parks was com-
pleted in 1926.

1]

During 1925 due to lack of funds and lack of equipment, the main-
tenance was only fair on the State Highways. During 1926 by placing
a one man Galion machine at Berkelman, another similar machine
at Haigler and covering the State Highway from Max east with a
machine working out of Stratton very decided improved maintenance
resulted. The surface has been generally good during 1926 for the
first time since the establishment of the State Highway system, The
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patrolmen have kept their ditches and shoulders clean by use of “A"
frames, harrows, and drags. During the construction of the projects,
detours were built, marked, and maintained for the first time in this
County.

Franklin County

Early in 1925 Project 205-B from Franklin east to Riverton was
put under contract. The location of this Project was determined after
a careful study and an estimate made of two other possible locations.
One possibility was to go from Franklin south across the river and
thence east on the south side of the river recrossing the Republican
River at Riverton. This route was rejected on account of adding two
railroad grade crossings, three ane one-half miles of extra length, and
introducing two Republican River bridges as well as flood conditions
on the south side of the river. Another route investigated was on the
north side of the C. B. & Q. right-of-way. This was rejected on ac-
count of necessity of buying an entirely new R. O. W. and the fact
that the cost of construction would be practically the same as com-
pleting the highway on the tangent on which it was built. The con-
struction of this highway involved 170,000 cu. yds. of earth excavation.
The grading contractor built this road from August to November,
1925 and averaged over 45,000 yds. of earth excavation per month.

A Wonderful Improvement. State-Federal Aid Project 205-B
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Six steel concrete bridges and twelve large box culverts ‘were built..
This was one of the heaviest jobs of construction in the state during
1925. On account of the fact that there was less than an inch of
rainfall while this Project was being built and as many of the fills
averaged 30 feet in height the settlement of the dirt during 1926 made
maintenance a difficult matter. The placing of guard rail was held off
until the fall of 1926 to permit as much settlement as possible.

During 1925 a box culvert was built on Project 71 east o_f Franklin
to replace a concrete arch which had been used in place and which
collapsed in 1925. :

Maintenance during 1925 was satisfactory on the State system.
During 1926 a Wehr one-man machine was placed at Riverton and a
similar machine was placed at Upland. Trucks were used at Naponee
and Franklin. This equipment together with a ten ton Monarch
tractor and big blade at Franklin gave improved maintenance condi-
tions in 1926.

Following many conferences and after Franklin citizens had ex-
hibited great interest in placing the road from Franklin south on the
State. system an agreement was reached in the fall of 1926 placing
this road under State Maintenance and getting it ready for State con-
struction. A survey was taken on the Franklin-Minden road to elimi-
nate four miles of distance between these two county seats which will
involve about four miles of clay and gravel surfacing in the north
part of Franklin County.

Frontier County

During 1925 Project 244 from Stockville east twenty-three'miles :
was graded. The details of this construction are very interesting
due to the economical plans and methods involved, results obtained
and also the uncovering of an ancient Indian village in one of the
cuts on a relocation. Eleven Indian bodies were found -together
with sufficient relics to prove that the village did not belong to the
recent Indian races but was many hundreds of years old.

During 1926 a contract was let for the six miles from Quick
south to Red Willow County on the McCook-Maywood route.

Following the completion of the Sto;ckville-Elwood road the
County Board passed a resclution asking for construction on the
Curtis-Morefield-Eustis road to be located near the ratlroad on the
High Line Highway. This route is being investigated preparatory
to construction after the balance of the McCook-Maywood road shall
have been completed across Frontier County.
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State Aid Project No., 244

Where the soil and topography permits, Nebraska has adopted a

cheap method of construction by laying the grade line to conform with

the natural ground and contracting the work on a unit price com-

plete for 100 foot length. The above construction was contracted

and completed at $3.50 per 100 feet or about $185.00 per mile or
5¢ per cu. yd. >

The Maywood-Curtis-Stockville road was satisfactorly main-
tained in 1925 but very little was done from Maywood south or from
Stockville east in 19256. In 1926 with the placing of a Wehr one
man machine at Curtis together with a five ton Holt tractor at Curtis,
and the placing of a Hadfield-Pennfield one man machine at Orafino
uniformly satisfactory maintenance has resulted.

Furnas County

Project 30-C consisting of a channel change with a 64 ft. creosoted
timber trestle east of Beaver City in order to relieve flood conditions
on Beaver Creek was completed in 1925. During 1926 Projects 254-A
and B were completed from Arapahoe through Holbrook to meet
Project 67-A four and one-half miles east of Cambridge. This project
of ten miles required 130,000 cu. yds. During the construction of
this project one of the heaviest floods in the county washed out
considerable earth excavation which had to be replaced by the con-
tractor and delayed the grading for several weeks. On this project
there were built the following bridges: 21 ft. creosoted wood bridge
for flood relief from Deer Creek between Arapahoe and Holbrook;
220 ft. steel wood bridge at Holbrook over Deer Creek together with
the channel change is figured to eliminate flood conditions in Hol-
brook; 42 ft. cresosoted wood bridge over Kapin Canyon west of
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Holbrook; 120 ft. creosted wood trestle over Carr Canyon four and
one-half miles east of Cambridge. This project will aid materially
in getting through traffic across Furnas County in flood times which
has been difficult on account of the heavy discharge of waters directly
at the foot of the hills on to the State Highway.

In order to improve a dangerous railroad grade crossing about
eight miles East of Beaver City on Orleans-Beaver City State High-
way Project 194-B was built and paid for equally by C. B. & Q. Rail-
road and State funds.

Maintenance during 1925 was fairly good. During 1926 main-
tenance conditions were decidedly improved by the use of a Galion
one man machine at Oxford; a similar machine at Beaver City, a
Wehr one man machine at Cambridge and trucks at Arapahoe. A
Holt ten ton tractor and 12 ft. grader were used almost steadily on
the State System during 1926 cleaning ditches and rebuilding grades.
North of Arapahoe blade grading was done to complete the road into
Gosper County. A patrol shed was built at Arapahoe providing a
work shop, storage room, and office space for fleld parties. During
the construction of 254-A and B detours were graded, marked, and
maintained.

State-Federal Aid Project No. 252-B

Provides a sure way for the farmers to reach market with a heavy
load.
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The New Three Span I-Beam Bridge, Project 252-B

Over a relocation made possible a splendid alignment for the highway
with proper elevation.

Gosper County

During 1925 no construction was done but preparations were
made for a big year in 1926. During 1926 Project 11 was recon-
gtructed and four major re-locations made from State Funds and
then gravel surfaced. Project 252-B from Elwood north to the County
line toward Lexington was graded, numerous small structures
placed, and a 92 ft. steel concrete bridge built across Plum Creek. By
the use of State Funds only the State Highway was graded from a
point five miles south of Elwood to Arapahoe and a grade satis-
factory to the general public was completed here. The Bertrand-
Smithfield road was regraded from State Funds and thus all of the
State Highway in Gosper County has been graded.

A total of sixteen major re-locations each over 400 ft. in length
were accomplished during 1926. The County Board furnished nec-
essary R. O. W. costing approximately $7,000.00, and co-operated in
the most satisfactory manner possible. In general these re-locations
were made to avoid grades, shorten distances, and put in from 350 ft.
to 1000 ft. radius curves in place of short curves previously used.
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Maintenance during 1925 was fair. Surfaces were cared for but
very little work was done outside of surface work. During 1926
under a very efficient Chief Patrolman maintenance was very much
improved. A heavy grading crew was kept at work for the entire
year, cleaning ditches and regrading State Highways. A Wehr one
man machine has been used ai Elwood together with a truck and
a heavy grading outfit also working out of Klwood. The Smithfield-
Bertrand road was maintained by a one man machine which worked
from Smithfield to Loomis.

Harlan County

During 1925 Project 240-A was graded, three concrete steel
bridges and a large number of box culverts and pipes were com-
pleted between Orleans and Oxford. This required two re-locations
of about one-half mile each to eliminate turns and shorten dis-
tances for which R. O. W. was furnished by the County Board. Dur-
ing 1926 the Oxford-Mascot-Atlanta re-location was graded with
State Funds only and traffic turned over this road during September
1926. At Alma, Project T1-E consisting of a mile of concrete paving
and one-half mile of gravel was completed. Projects 71, 71-D, 220

The highway equipment and patrol shed just completed at Alma.

Many sheds have been built this year and many more will
be built next year.
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and a portion of 240-A were graveled in order to provide continuous
gravel surfacing from the east edge of Alma throngh Orleans and
to the Stamford road west of Orleans.

State-Federal Aid Project No. 240-A

Eliminated the dangerous railroad crossings for the heavy U, S. No.
38 traffic and at the same time provided a fine bridge over a trouble-
some creek.

Maintenance on State roads in Harlan County has been uniformly
satisfactory due to an experienced patrol crew and a very capable
Chief Patrolman. A Gilbert one man machine was used at Alma, a
Wehr one man machine at Ragan, and also at Stamford, and trucks
were used out of Alma together with a Best 60 and a big blade
grader. During 1926 the entire State Highway had ditches cleaned
and surfaces refreshed with new dirt.

In the construction work from Alma to Orleans the Chief Patrol-
man and crew moved a 6 ft. x 4 ft. x 30 ft. concrete box culvert a
distance of 55ft. at a cost of $70.00. The picture inserted shows
this box culvert being moved to obtain a larger radius curve on old
Project 71.

Hayes County

During 1925 the survey and plans of the Hayes Center Northwest
Project were completed, and a contract let in 1926 for eight miles on
this Project. During the construction of the Project a wood bridge
which had been expected to be used in place was washed out and a
new creosoted timber trestle bridge 74 ft. long was built in its
place. This same flood washed out about two miles of the south
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end of Project '1126-A and a State contract to replace this grading
and re-locate the Highway out of the Blackwood Creek hottom was
completed. In addition to this grading, gravel surfacing on five
miles of Project 126-A and three miles on 63-A were completed. 1t
required three lettings to obtain satisfactory arrangements for
gravel surfacing. Contractors were loath to bid because no gravel
surfacing had been done in the county and because of their in-
experience in handling local (magnesia) gravel. The surveys be-
tween Palisade and Hamlet have been completed and plans have
heen prepared for a 1927 letting,

During 1926 great improvements were made on maintenance in
Hayes County under a capable Chief Patrolman. A Wehr one man
machine was located at Hayes Center and team dragging by farmers
was eliminated. A .similar machine was also placed at Palisade.
Duriig the construction of two Projects in Hayes County detours
were graded, marked, and maintained.

Hitehcock County

During 1925 gravel surfacing was placed on Project 68-C from
‘Culbertson east to the county line. During 1926 gravel was placed
on 243-A and 68-D west of Culbertson. An agreement was reached
through the City of Culbertson and Project 68-E was completed with
large radius curves and-improved grade, curb and gutter, and gravel
surfacing in 1926. A further Project 243-A was built in the summer
of 1926 from Palisade to Beverly to eliminate two large French-
man River bridges, four irrigation bridges, two miles in distance,
and eight sharp turns.

Due to lack of funds in 1925 there was no improvement of
previous years in Hitchcock county maintenance. In 1926 main-
tenance was improved on State Highways in Hitehcock County by
using Wehr one man machines at Trenton, Stratton, Culbertson, and
Palisade. In addition a John Deere machine was used out of Cul-
bertson. A re-location eon the Federal route from Culbertson north
in Hayes County was completed early in 1926.

Kearney County

During 1925 Project 248 from Axtell to the Platte Valley road
south of Kearney was built. This project was an experiment through
the sand hills. No drainage structures were used in the sand hills
and ingtead of building high fills, rolling grades were used to utilize
previously placed clay surfacing and to avoid cutting the sand hills.
An eight inch ditch was used in place of the usual eighteen inch
ditch. Wherever the sand hills had to be cut te obtain standard
grades straw was placed ‘in the ditches and on the back slopes to
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prevent the sand from blowing away. This method has reduced

the maintenance cost very greatly and has given complete satisfaction.’

During 1925, 2.2 miles on the D, L., D, were graded and graveled
from Axtell west. During 1926 gravel surfacing was completed from
Minden to Newark oa Project 196. The Kearney-Axtell road was
completed by Project 283 in the Platte Valley. The last connect-
ing link on the D. L. D. from Atlanta to Qmaha was completed when
Project 253 from Minden west on the north side of the C. B. & Q.
track to Axtell was done.

The use of Wehr one man machines at Minden, Heartwell and
Axtell together with Rumley Engines south of Kearney and at Axtell
and the truck at Minden has produced uniformly satisfactory main-
tenance. During the construction of the . Projects detours were
graded, marked, and maintained. State Engineering aid was-furnished
the County toward starting the first gradihg and gravel Project on
county roads from Minden to Norman in 1926,

Perkins County

During 1925 gravel surfacing was completed from Grant to Elsie
making a continuous gravel surface on this so-called ““Boulevard of
the Sand Hills.” During 1926.Project 264-A was completed to in-
clude grading, one creosoted timber trestle, clay surfacing and gravel
surfacing from Grant west to Brandon, a distance of eleven miles.
This Project is on the south side of the C. B. & Q. tracks in ac-
cordance with the new route of Highway No. 17 which will cross
Perkins County on the south side of the C. B. & Q. Railroad for the
entire width of the county and thus eliminate four railroad crossings
and be free from snow troubles as the Burlington grade protects
the Highway from snow.

During this biennium the maintenance has been uniformly good.
During 1926 the road from Elsie to Graintoh and south to Hayes
County line was regraded on the south side.of the track and well
maintained. The road from Brandon to Vanango was graded using
a maintenance outfit and has been well maintained. During the con-
struction of the Grant-Brandon Project, a detour was graded on the
north side of the C. B. & Q. tracks requiring the use of an elevating
grader for two months and heavy blade work for three weeks before
this detour was used. In this way a well maintained and well marked
highway has been in use clear across Perkinsg county while the con-
struction was being done on the Projects. This county has the only
team patrol outfit in this District. The results on the light soil of
Perkins County have been satisfactory although the machine ' units
can cover their sections guicker and better than the team patrol.

b bee
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Phelps County

Following the completion of the D. L. D. from Funk to Atlanta
there was a demand in 1925 for an improved Highway from Hold-
rege up the “High Line"”. To satisfy that demand -the ‘‘Holdrege-
Loomis” Project 251-A was graded and graveled. In 1926 the
“Atlanta Southwest” Project 145-C was graded and graveled to com-
plete gravel surfacing scross Phelps County on the D. I. D. Project
251-B from Loomis to Bertrand was graded and graveled which also
completed the surfacing of the High Line Highway across Fhelps
County in 1926,

Maintenance during this biennium has. been the best of any

county in this district. -By the use of Wehr one man machines at *

Holdrege, Atlanta, Loomis, and Bertrand gravel surfaces have been
kept in almost perfect condition, .

In connection with the graveling on the Overton State Aid bridges
a mile of gravel surfacing south of the Overton bridge in Phelps
County was completed from State Funds. During the construction
of all of the above Projects detours were graded, marked, and main-
tained in betfer condition than most State Highways were prior to
1926. . "

Red Willow County

Following the discovery of gravel in the Republican Valley in
1924 and its successful use on the D. L. D., an additional gravel
project was huilt in 1925 from McCook east to Red Willow whick
was preceeded by the reconstruction of this old Project and the
widening of the fills by State Funds. In 1926 still more Republican
Valley gravel was placed from Red Willow east to near Indianola
on old Project 46 together with a new 120 ft. steel bridge across
Red Willow Creek to replace a 40 ft. bridge which was not sufficient
for flood stages. The McCook-Maywood Highway received work
under Project 245-A which extended from McCook north twelve
miles.

This Project made travel possible the year round across the Red
Willow Creek bottom eleven miles north of McCook which formerly
in flood stages prevented passage for days at a time. By the use
of a long overflow pavement and a 55 ft. steel bridge this flood con-
dition was corrected. This bridge is the first bridge in this District
on which creosoted wood block surfacing was used and so far satis-
factory results have been obtained.

There had heen a demand for a State Highway from McCook
south and to satisfy this demand the State Engineer obtained ap-
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Experiment with Calcium Chloride on a light soil road, Project 68-I

proval for the inclusion of the McCook south highway early in 1926.
During August 1926 damaging washouts occurred on this highway
and a Project was surveyed and built across the Republican River
bottom directly south of McCook to insure year round traffic.

Maintenance has been fairly good although it has been difficult
on account of lack of moisture to maintain the surfaces in proper
shape. A John Deere tractor together with a Wehr one man ma-
’ chine and trucks have been used out of McCook. A Gilbert one man
machine has been used out of Indianola,
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REPORT OF DISTRICT ELEVEN
F. H. Klietsch, District Engineer ‘

Mileage OF STATE AND FEDERAL AID ROADS WITH CLASSIFICATION
OF IMPROVEMENTS.
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McPherson 30.0 0.0 0.0 23.0 0.0 0.0 25.0 5.0
Thomas 51.0 0.0 h 6.0 11.0 0.0 20.0.| 31.0 20.0-
TOTAL  rrrrccsennnnn. | 863.0 2.5 317.3 148.5 30.0 263.0 700.5 | 174.5-
a included in No. 4,
b-  included in No. 4. '
c included in No. 3.
d included in No. J.
¢ included in No. 3.
f included in No. 4.
g included in No. 3. N
h  included in N o. 4,

Arthur County

‘Arthur County is an inland County with “its Co{mty Seat .of
Arthur, located approximately in the center, it is therefore quite-
essential that the people of this County be provided with a good road
to the railroad.

This County is a sand hill county and nearly every foot of its.
roads will require clay surfacing when improved. The lack of suit-
able surfacing material makes the cost of construction high. The-
closest available gravel for . road purpdses is thirty miles south in.
the North Platte River valley and the present condition of the roads.
prohibit hauling gravel that dlstauce

Arthur County has two Highways, the State Highway running-
southeast from Arthur to Keystone and the State-Federal route run—
nlng from Arthur to the Martin mdmg
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The Highway from Arthur to Keystone has approximately seven
miles graded with a permanent grade and'surfaced with the best
local material available. The Arthur-Martin Highway was just re-
cently added to the system and rapid progress has heen made in
getting construction started, for which funds are available to com-
plete it to the south County line. The contract has been awarded
for grading and eight inch clay surfacing and work has just started.

One patrolman with four horses, a hayrack, wagon and light blade
comprise the maintenance force caring for the fifteen miles from
Arthur to Keystone.

Buffalo County
The entire. State Highway systém in Buffalo County has ' beea
graded and graveled with the except_ion of 3.5 miles located on High-
way No. 10, north of Ple‘asauton, for which contract has heen let

- and work started. The availability of local gravel from the Plaite

River has aided materially in the rapid progress of gravel surfaced

. roads. Three important Highways traverse this County.

The Lincoln Highway or U. 8. No, 30, which for the most partf

,parallels the Union Pacific Railroad has a very heavy traffic both

local and tourist. The soil varies from a sandy .loam to a heavy
¢lay which causes the condition of the roads to vary in different sec-
tions across the county, Considerable difficulty was had the past
vear in keeping the surface of Project 227 smooth, due to extremely
dry weather and an excess of gravel in the windrow. The project,
twenty miles in length, originally received four inches of gravel and
it became necessary to scarify it in order to hasten compaction and
reduce the excess gravel on the surface and in the windrow. The
results were very satisfactory and at present the surface is in good
condition.

Highway No. 10 from Kearney north to the County line passes
through yellow clay hills which makes an excellent binder for gravel.
Gravel surfacing was completed about a year ago and since that time
the road has been in excellent cot}dition.

The Potash Highway or Highway No. 2 traverses the northeast
part of the County. This section, Project 276-B, fourteen miles in
length has recently heen graded and graveled.

Kight one-man maintainer type patrols take care of the regular
maintenance, with the occasional assistance of a heavy tractor and
blade outfit. A machine shop has been maintained in c¢onjunction
with the County which has been very satisfactory. Soil and other
conditions are favorable to good maintenance in thi_s County.
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The Platte River which skirts the southern boundary of the
County necessitates the construction and upkeep of several large
bridges. This year the County availed themselves of the State Aid
Bridge Fund and there is'now under construction a $90,000.00 bridge
and approach .fills located south of Gibbon.

Custer County

Custer County has the largest mileage of State Highways of any
county in the State. With the exception of nineteen miles of sand
the soil is a good road material, being a light yellow clay. With the
proper amount of moisture conditions are favorable for good roads.

The Custer County Board has been very aggressive in their ideas
of road construction and have been successful bidders on the grading
Projects 96-C, 188-C, 22-B, C, D, and E, all of which were contracted
- for in the spring of 1926 and completed in the fall of the same year.

‘Prior to this biennium no gravel surfacing was undertaken, this
County being handicapped as {o the availability of local gravel and
all gravel for road purposes is shipped in. This biennium has seen

the completion of approximately fifty milés of gravel surfaced roads,-

as follows; Broken Bow east to the County line, thirty-five miles,
Sargent north, eight miles and Sargent south, seven miles.

An improvement of considerable merit- was made from Broken
Bow east on Highway No. 2, where in a distance of thirty-ﬁ{re miles,
there were nine ratlroad crossings which were eliminated with the
exception of three by the completion of Projects 22-B, C, D and E.
Also in connection with this improvement construction for grading
and gravel was carried through three towns on the Highway east
of Broken Bow. All the above improvements being made on Fed-
eral Aid Project 22 which was completed in 1942.

With the completion of Projects 96-C and 188-C a ten mile gap
was closed on Highway No. 27 from Broken Bow to Arnold. Pre-
viously this had been a bad stretch of road, being improperly located
through a canyon country and with very little grading, each rain
of any size would make it almost impassable.

Twelve regular patrols care for the maintenance of one hundred
and sixty-eight miles of improved roads in this County. With the
exception of three one-man maintainer type patrols, all maintenance
is done with trucks, more frequently referred to as ‘“old Army trucks”
and wood drags. On all except graveled roads V-ditchers were used
in order to bring fresh dirt on the surface and keep the weeds down.
Considerable maintenance work wasg accomplished with two heavy

o
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tractors and blade outfits which were operating eight months of a
yvear reshaping and preparing projects for gravel. A first-clags ma-
chine shop and equipment yard is maintained and operated jointly by
State and County at Broken Bow. Excellent cooperation on the
part of the County Board makes this possible and successful.

Dawson County

Dawson Cdunty is another one of the Counties located near the

-Platte River and has consequently taken advantage of local gravel

for surfacing roads. During this biennium Project 39, nineteen
miles in length, received a second coat of two inch gravel. In con-
junction with the placing of this additional two inches, due primarily
to dry weather, it was necessary to add a binder in order to hasten

" compaction and avoid having a surplus of gravel on the surface.

The binder was obtained from the road dltches placéd on the surface
and manipulated by a maintenance crew.

This County is traversed from east to west by fifiy-five miles of
Lincoln Highway or Nebraska U. 5. No. 30, which is entirely graveled
but requires considerable attention in the way of maintenance on
account of the heavy traffic. While soil couditioris_ are considered

‘favorable, dry weather and heavy trafic make good maintenance

difficult.

Project 252-A, seven miles in length, is nearing completion, grad-
ing and drainage structures are how finished and three inches of
gravel is being placed. This Project also received a new standard

. seventy foot span low truss bridge.

‘State Aid Project 105, thirteen miles in length, from Cozad to
Gothenburg is the cheapest and best road contracted for in the Dis-
trict. Grading, structures amd two inch gravel surfacing cost
$1,350.00 per mile. All work being let by contract. All work is
now completed and the road is in excellent condition.

Dawson County is another County which takes advantage.of the
State Bridge Fund, and about a year ago completed a Dridge and
fill approaches across the Platte River just south of Cozad:

Dawson County Commissioners never cease to want more road im- .
provements, after all State Funds were exhausted they came with
$50,000.00 to match with a like amount of Federal Funds for the
construction of a standard’ bridge and approaches across the Plafte
River south of Gothenburg, which has been contracted for and con-
struction started. This bridge is located on the Gothenburg-Farnam
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State and Federal Highway which was just recently added to our
system by the Government,-

Five one-man motor patrols provide the regular maintenance for
the eighty-two miles of improved roads. One heavy tractor and
blade outfit is kept busy working on the different patrols, “reshaping
and cleaning ditches. Considerable work was necessary the past
year preparing the projects for gravel.

Blaine, Thomas, Hooker and Grant Counties

The four counties noted have practically .the same problems to
face in the matter of road construction, therefore I will outline, in
a general way, prevailing conditions.

These counties are traversed by the Potash Highway or Highway
No. 2, running from east to west, which undoubtedly sometime in
the future, will be a very important Highway of the State and after
its completion will receive a large percentage of the State’s through
travel. Located as it.is, through the heart of the sandhill country,
surrounded by numerous lakes which afford exceilent hunting and
fishing and lying adjacent to the Bessey Nebragka National Forest
Reserve which is a vivid picture, -clearly showing how land thought
to be almost useless can be advantageously utilized, this highway
offers several reasons why tourists would be amply justified in their
desire to cross our State over this route.

These counties are confronted with the proposition of clay sur-
facing nearly every foot of their State and Federal system. Clay
surfacing materials with suitable- binding qualities are very scarce
and necessitates long hauls on this material which consequently causes
an Increased cost of construction. Dry weather and wind are the
elements which cause a clay surfaced road to deteriorate rapidly un-
less a gravel wearing surface is provided shortly after the clay is
placed. While at some points no local gravel is available, a recent
investigation of the gravel situation, shows that suitable gravel is
obtainable within a reasonable distance and very reasonable prices
on gravel surfacing can be anticipated.
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In the sand hills on the open ranges, the highway markers must be
fenced for protection against cattle. The town of Ashby is in the
distance.

Out where the west has begun, the autoist is helpless on the sand
trails which have not been surfaced with hay. i
|
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One method of removing clay surfacing from old lake beds.

Project No. 284-A

Where once the covered wagon and oxen plodded slowly along, today
the autoist burns up the highway through the barren sand hills on
a clay surfaced boulevard.
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Due to a small apportionment of State and Federal Funds allotted
to these counties and to the increased cost of construction on account
of the clay surfacing required, rapid .progress cannot be expected
under the present system of financing. If the completion of this
Highway is to be expected in the near future, some legislative action
to provide more funds is necessary. '

Maintenance at present provides ons man and four horses with
a light blade, .a hayrack and wagon for about each eighteen miles,
which is a considerable distance to cover with horses. -The patrol-
men spend most of their time cutting and hauling hay on the sandy
trails and hauling clay a long distance on some sandy stretches which
have been temporarily graded.

While some temporary grading and clay surfacing has been donse
in the past, this biennium has seen the first standard construction
of State and Federal Aid Highways which are listed below:

Blaine County: Project 284-A, 7.5 miles in length, running from
Dunning southeast through Linscott to the County line. Grading and
six inch ¢lay surfacing are nearing completion, funds were not avail-
able for gravel surfacing.

Thomas County: Project 281-A beginning at Thedford and run-
ning east six miles. Nearly complete excepting two inch gravel
surfacing for which coniract has been awarded. Local gravel will
be ugsed for the wearing surface.

Hooker County: Project 80-B extends three miles east and three
miles west.of Hecla. This is probably the most objectionable stretch
of sand on the Potash Highway and has caused considerable work
and worry in an attempt to construct it at a reasonable cost. Bids
have been received on several different types of wearing surfacing,
concrete, asphalt, and clay-gravel. Concrete and asphalt bids were
considerable in excess of funds available and clay bids for shipped
in material or local material which had to be hauled an average of
six miles were also prohibitive. After a prolonged investigation a
clay material was located about two miles west and one mile south
of Hecla.” This material while very low in clay content, was con-
sidered worth using in conjunction with a two inch gravel surfacing
and on this basis the contract was awarded and the project is near-
ing completion with fairly satisfactory results.

Grant County: Project 80-A runs from Hyannis east seven miles;
Project 277-A passes through the town of Hyannis to a point one
mile west being about two and five-tenths miles in length. The prog-
ress on these projects has been slowed up considerably on account
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of using wet material for surfacing but clompletion yet this year
is anticipated. The contract has been awarded for grading, drain-
age structures and two inch gravel surfacing,

The country through which these improvements run is only graz-
ing land of very little value. Large herds of cattle tramping around
on the roads do considerable damage, therefcre fencing of the High-
way is very important. The land owners, on account of the cheap-
ness of the land will not fence, therefore the County and State joint-
ly are fencing all improved roads.

Keith County,

Keith County has two important State Highways, the Lincoin
Highway or Nebraska U. S. No. 30 running east and west through the:
County and the Platte Valley Highway or Nebragska U. 8. No. 28
which follows the North Platte River. Another secondary State’
Highway No. 61 which leads to Arthur, an inland town well sur-
rounded by sandhills, is of considerable importance to Arthur, being
their only outlet to a railroad.

Keith County’s apportionment of State and Federal Aid is small
as compared to the mileage of State and Federal Highways in tha
County, therefore, the progress of Highway developments has been
rather slow. Soil conditions vary considerably throughout the County.
Along the river hottom the soil is an alkali gumbo and becomes very
sandy as you leave the valley. Gravel deposits lie along the rivers
in abundance, making it an easy matter to surface with gravel. )

All but five miles of the Platte Valley Highway has been built
to a permanent grade but no gravel surfacing had been done until
this year when seven miles from Ogalalla north received two inches
of gravel surfacing. Project 224-C, five miles long and just east of
Big Springs and on the Lincoln Highway was just recently completed,
being graded and graveled.

A contract was awarded for construction of grading, drainage
structures and gravel for twelve miles on the Lincoln Highway from
Roscoe to Paxton. Work on this section has just started,

The regular maintenance of the sixty-eight miles of improved
roads is cared for by two one-man maintainer type, two light tractors
with wood drags and two team patrols. In addition to these a heavy
tractor and blade outfit is used for special maintenance work. Con-
siderable construction work has been done the past year by main-
tenance forces. Approximately twenty-five miles have been blade
graded to a good temporary grade, and clay surfacing was placed
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on three miles -of Project 146-B which had deteriorated to such an
extent as to -require resurfacing.

Through the courtesy of the County Board the State is permitted
to use the County's equipinent yard and patrol shed at Ogalalla °
where equipment is stored and minor repair work done. '

Lincoln County

Lincoln County with its one hundred and fifty-three miles of State
and Federal Highways, with both the North and South Platte Rivers,
and with widely varying soil from the sandiest to the toughest gumbo
is very much appreciative of the benefits derived for State and Fed-
eral Aid. <While Lincoln County has numerous natural ‘hazards to

- overcome in the progress of Highway construction, it is blessed with
an unlimited supply of natural road gravel which is easily obtained
from either the North or South Platte Rivers.

The Lincoln Highway which is coincident with Nebraska U. S.
No. 30 crosses the County from east to west through a low country
adjacent to the. Platte River and with a widely varying soil, main-
tenance becomes a big problem. This Highway with the exception of
pine miles is gravel surfaced ,and it is the present plan to construct
this section next year.

Construction during this biennium has been of considerable
magnitude in Lincoln County. Two Platte River "bridges and. ap-
proach fills have been contracted for and completed: One, seven
hundred and forty feet long across the North Platte River north of
North Platte on Highway No. 28, being financed by local contributions,
County Funds, City Funds and fifty per cent Federal Aid. Another,
eight hundred and thirty feet long across the FPlatte River’ located
on a County road south of Brady Island, this being financed by fifty
per cent State Aid Bridge Funds and fifty per cent County Bridge
District Bond Issue. .

In the way of Highway improvements, other than river bridges,
with State and Federal Funds, four Projects bave been contracted
for and are nearly completed.

Project 221 from North Platte south to Maywood was let under
two separate contracts: Project 221-B, fifteen and one-hali miles
in length being graveled with two inch gravel; Project 221-C from
the end of Project 221-B south to the County line, a distande of
twenty, miles, is now under construction and approximately fifty per
cent complete, contract heing awarded for grading, two inch gravel
and drainage structures. When this Project is completed it will
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give North Platte a hard surfaced road south to the County line a
distance of forty miles.

Project 233-B, on which contract has been awarded for grading,
drainage structures and two inch gravel surfacing and is now under
construction, extends from the north City limits of North Platte, a
distance of six miles, towards Tryon. This is an Important piece of
construction as it is a start in closing a thirty-eight mile gap through
the sand hilis, which separates the inland town of Tryon, located in
the heart of the sandhills, from good railroad facilities.

Project 298-A begins just north of North Platte and continues
north towards Stapleton a distance of six miles. Work is well under
way on thig project for which contract has been awarded for grading,
drainage structures and two inch gravel surfacing,

Of the one hundred .and fifty-three miles of State Highway only
one hundred and twelve are improved and under regular mainten-
ance. ‘The regular maintenance patrols consist of five one-man main-
tainer type, one team and two heavy duty trucks, and each patrol
has the occasional assistance of a heavy tractor and blade outfit. In
connection with the maintenance work a remarkable improvement
was made on Old Project No. 10, from North Platte to Sutherland,
a distance of twenty miles, which was originally constructed with
a twenty foot roadway and was recently widened to approximately a
twenty-six foot roadway by the maintenance force. The maintenance
force also graded six miles of, Highway in the northeast cormer of
the County, making a good road out of what was previously only
a trail. A well equipped machine shop and equipment yard is op-
erated jointly by the County and State, which has worked out very
satisfactorily.

McPherson County

McPherson County is an inland county with Tryon as its County
Seat, the only town in the County and which is located approximately
in the center, therefore, good roads are essential to 1its existence.
This being another County in the sandhills, the improved roads with
little exception must be clayed.

This County has two State-Federal Highways, one, Highway No.
27 which begins at Tryon and runs east to the County line a distance
of twenty miles, and Highway No. 28 beginning on Highway No. 27,
four miles east of Tryon runs south to the County line toward North
Platte. .

Previous to this biennium Projects 111-A and 111-B, twelve miles
long were constructed with State and Federal Funds. At the time

LI
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of construction of Project 111-A a poor quality of clay surfacing
materidl and improper maintenance since its construction, caused
2.5 miles of this Project to hecome deteriorated to such an extent
that a contract has been let for its re-construction.

In addition to the 2.5 miles mentioned above, Project 111-C, two
miles long has been built with State and Federal Funds and Project
233-C, five miles long is now under construction.

Upon the completion of Project 111-C, Tryon has an improved
Highway to the railroad at Stapleton, twenty-six miles east. The
beginning of Project 233-C is a start in getting an improved High-
way from Tryon to North Platte, a distance of thirty-five miles.

!

Regular maintenance in thig County consists of two-four horse
team patrols, who care for the twenty miles of improved road. A
heavy tractor and blade outfit is operated jointly bétween Logan and
McPherson Counties. It will be necessary to add another patrol next
year to maintain the road now being improved,

Logan County

Logan County is the dividing line east and west between the sand
hill country aiid the hetter soil -country. The northwest half of the
County is sandy while the southeast half varies from a light sandy
clay to a heavier clay, which is a good road soil.

This County has two State and Federal Highways. One High-
way No. 27 crosses the county from east to west and has all been
graded so as to furnish a good serviceable road. Highway No. 23
begins at Stapleton and runs southeast towards North Platte. ’

Project 96-D located between Gandy and Stapleton, a distance
of 3.5 miles is under construction and practically complete except
two inch gravel wearing surface.

The maintenance force consists of one heavy duty truck and drag
patrot, one four horse team patrol, and two temporary team pa.frols.
A heavy tractor and blade outfit is also used part time for dressing
up the ditches and grading unimproved roads. From Gandy east to
the County line prior to this year was only a trail but this section,
fourteen miles long, has heen graded up to a temporary grade, and a
like improvement was made from Stapleton south to the County
line, a distance of gix miles. On these sections only temporary patrols
are used, working when necessary in order to provide the best road
possible with funds available.
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'REPORT OF DISTRICT EIGHT
" W, J.B. Pdrter, District Engineer

MILEAGE OF STATE AND FEDERAL AID ROADS WITH CLASSIFICATION
. OF IMPROYEMENTS.
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a 1.0 miles shown here also shown in Column 4.
b Included in Columnn
¢ .Contract awarded for 2 miles—Project 202-F.
d Contract awarded for 6 miles—Project 202-F.
e 3.2 miles included in Column 4.
f Includes 14.6 miles shown in Column 4. .
g Included in Columns 4 and 6. Road materinl contains sufficient gravel.
h Included in Column 3.
i Included in Column 3.
j Included in Column 3.
k 18 miles also in Column 4,

Boyd County

Boyd County, although not large in area or in the mileage ot
‘State roads, offers a variety of problems to the road builder. State
Highway No. 12, through the east half of the county, follows the
winding Ponca Creek Valley, crossing and recrossing this turbulent
stream in order to preserve alignment and obtain reasonable grades.
Leaving the Ponca valley near Spencer, the road passes over a level
table land in which the scil changes from a heavy clay to a light loam
and even sand in the western part of the county. State Highway No.
8, coming up from the south, erosses the Niobrara River at the Whit-
ing Bridge, and joins highway No. 12, south of ‘Spencer. :
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State Aid Project No. 14-C
Replaces a steep winding trail down to the Whiting Bridge over the
Niobrara River.

Project 14-C
Around the curve and the way we speed to Spencer on Project 14-C.
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Federal and State Aid has been confined to the eastern part of
the county, where heavy and costly ‘construction is necessary to
produce an all weather road. During this biennium two Federal Aid
Projects have bheen completed in Boyd County. Project 14-C, on
Highway No. 8§, from the Whiting Bridge north three and a halt
miles, made a notable improvement; from a winding trail of exces-
sively steep grades up the Niobrara Bluffs, this has become a road
of pleasant alignment and easy gradient,

Project 280-C completes Highway No. 12 in the extreme east end
of the county. It was an expensive piece of construction, not only
hecause of the heavy grading involved, but because of the large number
‘of drainage structures required, which in addition to-a 160 foot
steel bridge, included many large concrete culerts.

The halance of Boyd County State Highways have been put to a
temporary grade and were well maintained at all seasons, The
maintenance has been handled by four tractor patrols, located at
Lynch, Spencer, Butte and Naper, covering the entire state highway
‘system in the county. Through the assistance of the County Board

‘several improvements in alignment have been made, with a view to

better accommodate the increasingly heavy traffic until these roads can
be constructed as Federal Aid Projects.

Brown County

Brown County, while generally thought of as a sand hill county,
has many canyons and creeks which offer a decided change in scenery
from the monotony one ordinarily expects in the sand hills. One
development along Pine Creek is already receiving considerable men-

,tion as a summer resort and each year is attracting more and more

visitors, who wish to spend a week or two among the pines. There
are many points along the Niobrara River, Pine and Plum Creeks

' which, with a little developing, will make ideal camping spots in the

future. As the highways continue to improve and people lose their
old time dread of a trip through the sand hills, these places will
come into their own, and be a decided attraction for tourists.

Since the sand trails are the ones most in need of improvement,
Brown County has put the greater part of its funds into constructing
these roads. Project 238-A, graded and clay surfaced this year,
has converted eight and a half miles of sand -trail between Ainsworth
and the Niobrara River into a speedway. It has made a much needed
improvement on the road over which much of the hauling is done to
Springview, the inland county seat of Keya Paha County.

Project 89-A extends four and a half miles south of Long Pine,
and is the first step towards opening a constructed road to the south.
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State-Federal Aid Project 238-A
Sand surfaced with magnesia has produced an excellent highway.

In a beautiful natural park at Long Pine on U, 8. No. 20 4
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This route, for approximately twenty-five miles, lles through the
sand hills, and it will be several years before sufficient funds are
available to build it throughout.

Much of the unconstructed portion of Brown County State High-
ways lMes in the sand hills, but, wherever the soil is suitable, a
temporary grade has been bladed:up and by constant maintenance
the graded roads have been kept in good condition at all times. The
sand trails have been kept hayed, which at least keeps the sand pass-
able until such time as it will be possible to build a more perman-
ent road. The County Board and the people of the county have been
very active in highway work, and are eager to see that these trails
are converted into highways at the earliest possible time.

Cherry County

. A few years ago the name of Cherry County was, to many of ub,
aynonomousl. with sandy waste and desert land. However, Cherry County
is'by no means all sand, as more and more tourists are learning each’
ye;ar. A person crossing the county on Highway No. 20 still finds a
little trail road, but he is agreeably surprised, .especially if he knew
th',e country in earlier years or has heen listening to tales told by those
who visited the county some time ago.

In the fall, Cherry County is the Mecca for- duck hunters from all
parts of this and adjoining states. The 'many little lakes and ponds
hidden among the sand hills, harbor native ducks of all varieties,
azid serve as a convenient stop-over for northern water fowl on their
winter migration to the south land. The bills themselves abound
wgth prairie chicken, so that during the open season we see car after
car of khaki clad hunters coming in for a few days sport-following
th';e State Highway to some chosen point and then leaving it and
striking off into the hills over the winding sand trails.

* This biennium has seen the completion of forty-five miles of State
Highway in Cherry County, with a contract let and work in progfess
on an additional fourteen miles. Much of this construction has been
through sand angd the roadway has had to be topped with clay to pro-
vide a wearing surface. Of the forty-five miles completed, twelve ‘west
of Merriman have been graveled, making an all weather road of it,
as well as insuring a longer life for the surfacing.

Highway construction is doing much to bring the East and West
of Cherry County closer together, not alone in permitting faster travel
but also in shortening the distance by line changes and relocations.
Where trails used to wind around the hills, highways cut through;.
where the undeveloped roads went miles out of their way to avoid
takes and sloughs, highways go straight across. The result is that
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trips that used to be figured as taking six hours over trails now
require but two and a half over a good road,

State-Federal Aid Project No. 202-A ‘Before’

State-Federal Aid Project No. 202-A ‘After’

Not all of Cherry County is sand hills as many lakes appear directly

in front of the ideal highway location and alignment but the con-

tractors usually welcome a little mud after handling blow sand for

weeks. The long almost impassable sand trails give way to the short
straight clay surfaced and graveled highways.
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On the unconstructed portions 'of the State Highway - system, a
temporary grade has been bladed up wherever soil conditions warrant
it. The county has taken a great interest in the State’'s highway
program and much of its success in the county has been due to the
assistance given by the Board of Commissioners, who have done every-
thing to help further the work,

Garfield County

All Federal and State Aid road construction in Garfield County has
been from Burwell north, The two Projects completed in the previous
bi_ennium numbers 34-A and B, extending approximately ten miles
north of town, brought the constructed road up to the sand hills.

_Project 34-C, completed this year, carried the highway through six
niiles of bad sand and brought construction to within seven miles of
the north county line.

The State Highways in the southern part of the county, south and
west from Burwell, roughly following the North Loup River, have
been bladed up to a temporary grade, and the soil is such that it
forms an excellent road with just ordinary maintenance. For this
reason the County Board has asked that all available funds be ex-
pended in constructing the north road through the sand, where the
improvement is greatly needed. This road serves a large territory;
not only as a local trade road but as a through route. It will develop
also into a tourist route, for a few miles north of the county line it
passes Swan Lake which in time will he developed as a camper’s
resort and is now well known by the devotees of the piscatorial sport.

The maintenance in Garfield County has been satisfactorily handled
by two patrols; a motor patrol at Burwell and a team patrol on the
far end of the north road. As in all sand hill counties the maintenance
on the sand trails has consisted of haying, a temporary expedient to
keep the roads passable.

Holt County

“Holt County, with a very large mileage of State and Federal
roads, lies just on the east edge of the sand hills. While some of its
natural soil is good road material, much of it is too sandy to stand
alone and has to be surfaced with clay, adding greatly to the cost
of road construction.

During this biennium there has been a large amount of highway
‘work done in Holt County. Project 200-A, from O’Neill to Ewing, a
distance of twenty-eight miles, was graded and clay surfaced, and
eight and a half miles were graveled, Five and a half miles of the
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project finished south of Ewing during the last biennium is being
graveled, and under favorable weather conditions, will be completed
thig winter. '

A notable improvement was made in Highway No. 20, west of
O’'Neill. Where the old road followed the section lines, making many
sharp right angle turns, crossing the railroad twice and striking a
little sand in the thirty-four miles to Stuart, the new route parallels
the railroad on the north side for practically the entire distance. It
eliminates the railroad crossings, which are always a meénace to traffic;
it avoids all but two of the right angle turns.and these have been
built as long, easy curves; it shortens the distance between O’Nelll
and Stuart by about five miles, which in itself is an important im-
provement. Eighteen miles of this road, from O’Neill to Atkinson,
were graded as a Federal Aid Project, while the balance of the distance
,to Stuart was put to a temporary grade. Much of the soil going to
make up this road contains sufficient natural gravel to give the finished
highway the gqualities of a gravel road. ‘

The road from O’Neill, south to Bartlett, was added to the Federal
system during the\ biennium and is eligible for Federal Aid construction
when funds are available. This road, in addition tp its- importance
as a link in a through north and south rodte, will serve a good agri-
cultural district in the south part of the county. This highway also
passes near Goose Lake, which is now owned by the State and will °
probahly be developed in the future,

All graveling-done in the county has been with local material. An
extensive pumping pit was opened at Stuart, and two small pits were
opened east of O'Neill. The presence of such local gravel, suitable for
road surfacing, assures the county of many miles of gravel highway
in the future. With a continuation of the sentiment favoring better
highways, that has been evidenced in the county these past two years,
it will be but a short time until the State system is graveled. from
east to west and north to south across the county.

Keya Paha Co'unt.y ‘

Keya Paha County, baving no railrodd, must look to its highway3
to solve its transportation problems. The closest railroad points are |
Bassett in Rock County and Ainsworth in Brown County, separated
in each instance from Keya Paha County by a stretch of sand hills
and the Niobrara River. The river crossings were completed during
the previous biennium so that for the past two years, attention has
been given entirely to the east and west road, Highway No. 20.
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Approximately fifteen miles, between Springview and Norden,
were constructed as Federal Aid Project 267-A. Much of this road
was built up of a soil composed of clay and gravel which combines
to make an excellent highway, having most of the qualifications of a
graveled surface. .

With the exception of eight miles, the State Highway system in
the county is built to either a permanent or a temporary grade,
and the entire system has been under regular maintenance. Four
team patrols and one tractor patrol have kept the roads in good condi-
tion, and the people of Keya Paha County, noting the added ease
of hauling and driving over an improved road, have become strong
boosters for everything that will help the Good Road Movement.

A Beautiful Winding Highway Is Project 197-A

Skirting the canyons and following the divides in and out among
the pines.

Enox County

Knox county is one of hills and streams and due to topography
of this kind, road improvement is expensive. It involves the making
of deep cuts and high fills, and the construction of many large bridges
and culverts, which raise the cost per mile of road built. Many ex-
pedients are employed to keep this cost as low as consistent with
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" good construction, one of which is seen in the sixbstitution -of creo-
soted timber bridges for steel structures on the project completed
last year north of Center. )

Nine and a half miles of grading has been completed .during the
biennium on Highway No. 81, in the eastern part of the County. This
was Federal Aid construction and consisted of Projects 136-C and
294-A, extending from the south county line to about five miles
north of Wausa. This, in addition to being:- a state highway, is also
the route of the Meridian highway through Knox County, and, as
-such, it carries much interstate and tourist traffic.

A State Aid bridge is being built across the Niobrara River in the
west end of the county. It is to replace an old timber structure built
in 1885 by the United States Government to connect the.Santee and
Ponca Indian agencies. A bridge is no longer essential to the
Indians, and modern traffic demands a more substantial structure
‘than that erected years ago to accommodate the ox ¢arts and covered
.wagons. The new bridge will consist of seven 100 foot steel spans,
with 18 foqt roadway, concrete floors, and concrete piers and abut-
ments, forming a decided contrast to the timber trusses and piers
of the old bridge. ’

All unconstructed portions of- the State Highway System have
been put to a temporary grade and kept under maintenance. This
“was handled by six tractor patrols, and in spite of the many drainage
problems that can be solved only by construction, the roads were all
kept in good condition. Much credit is due. the County Board for
their assistance in this work, for they have cooperated in every way
to further the State Highway Program. -

Loup County

Loup County lies well within the sand hills and most of its State
Highways were sand roads. This is particularly true of Highway
No. 10, the north and south route. Highway No. 11, running east
from Taylor, follows the Loup River, and the soil although Ilight
stands up under traffic without surfacing. For this reason the east
road has been brought only to a temporary grade, while the County
Board has requested that all construction funds be spent on
the north road.

The grading and claying on Highway No. 10 from the south
county line to the Calamus River, fourteen miles north of Taylor, have
been completed and graveling on this piece of road is now in progress.
Local gravel pumped from the Loup and Calamus Riverg is being
used satisfactorily for the surfacing, and the presence of such road
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material in the County will be a big help in future road improvement.

The fact that the county has no railrcad makes the condition of
the highways of the utmost importance. The people and county of-
ficials, realizing this, have aided the State’s program in every way,
and are enjoying the benefits that inevitably result from co-operation
in highway work.

The maintenance has been handled by two regular patrols work-
ing out of Taylor, one equipped with a truck and the other a tractor
one-man maintainer. These have kept the graded highways in good
condition, while a temporary team patrol in the north end of the
county took care of the sand trails, haying them when needed.

Rock County

Rock County has a large mileage of State and Federal Roads,
only seventeen miles of which have been brought to a permanent gi‘ade.
Material suitable for road comstruction is scarce in the county and
construction costs have been high, with the result that but few
nmiiles resulted from a large expenditure. . : v

Project 168-B, from Bassett to the east county line, graded and
clayed in 1923, passes through some exceptionally fine hay lands.
For a few months in the fall heavy loads of bay are hauled over the
highway to the shipping points of Bassett and Newport, and the
narrow iron tires of the hay wagons have proved very destructive to
the clay surfacing. Newport is frequently given credit for being the
greatest hay shipping point in the world. It required costly main-
tenance work each year to replace the clay that would be loosened

and blown away.: This year, after reclaying much of the project, a.

contract was let for gravel. The county now has gixteen miles of ex-
cellent gravel road, well able to stand the abuse to which it is
subjected during the haying season.

The road between Bassett and Long Pine was brought to a temp-
orary grade and the sandiest stretches clayed, so as to make a service-
able highway between these towns until such time as it can be built
as a Federal Aid Project. This was a much needed improvement, for
it was the longest piece of trail road east of Valentine on Highway
No. 20.

The State Highway northwest of Bassett carries much of the
freighting to Springview, the inland county seat of Keya Paha County,
There has been no contract construction work on it this biennium,
however out of the maintenance fund this year, four miles were
graded up and clayed.
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Due to the necessary amount of clay hauling, the maintenance
has been handled principally with teains, using six patrols. After
the gravel was placed east of Bassett, a tractor one-man maintainer was
added to the equipment for use on the surfaced road.

Wheeler County

Wheeler County, like many in the sand hills, has to depend large-
1y on its highways because of the lack of railroad facilities. Bartlett,
the county seat, is an inland town, with highway connections to the
railroad at Ericson in the southwest corner of the county, and Spalding
in Greeley County. Since the natural soil is too sandy to stand up
un