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To Honorable Chas. W. Bryan,
Governor of the State of Nebraska,
Lincoln, Nebraska.

My Dear bovernor:

I have the honor to submit herewith the following report of the
work of the Department of Public Works during th

e past two years.
Respectfully submitted,
' R. L, COCHRAN,
‘ State Engineer.

December 1, 1924.
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DEPARTMENT OF PUBLIC WORKS

LIST OF EXECUTIVES AND LENGTH OF SERVICE WITH

DEPARTMENT OF PUBLIC WORKS

R. L .Cochran, State Engineer__________._______ T

C. A. Hiss, Sup’t of Equipment Division.________________ 1
Mable Tracy, Chief Motor Vehicle Registration________ -5

Bureau of Roads and Bridges

Mont. C. Noble, Chief __ -— 5
John R. Carnahan, Ass't Chief_ —4
R. O. Green, District Engineer No. 1 .. _____..____... 7
M. F. Black, District Engineer No. 2_________ __________ 6
A. C. Tilley, District Engineer No. 8 oo ____ 5
F. C. Rolls, District Engineer No. 4o __________ ____ 5
A. M. Gaddis, District Engineer No. 5________ _____ ____ 5
A T. Lobdell, District Engineer No. 6 _ 5
M. B. Jones, Office Engineer —- : 4
M. E. Burr, Assistant Office Engineer—_______ . ____.____ 6
C. M. Coff, Bridge Engineer 3
Earl Ketcham, Accounting Engineer ___________________ 1
C. M. Duff, Testing Engineer ____________________ ____ 2

Bureau of Irrigation, Water Power and Drainage

Robert H. Willis, Chief _______ ____. ____ __ ________ 30
John D. Heywood, Superintendent Division 2____________ 3
K. I. Ward, Statistician - 7
A. E. Johnston, Hydrographer —____________ -4
0. M. Finley, Water Com. Dist, 1, Div. ¥-A_______ _______ 4
W, F. Chaloupka, Water Com. Dist. 2, Div. 1-A_c___.._ 12
0. H, Eyerly, Water Com. Dist. 5, Div. 1-A______________ 2
P. M. Whitehead, Water Com. Dist. 1, Div, 1-B___________

Fred Hood; Water Com. Dist. 1, Div. 2-D________________ 3
John Cook, Water Com. Dist. 1, Div. 2-C________________ 13
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G REPORT O SECRETARY

NEBRASKA’S NEW STATE CAPITOL

CAPITOL COMMISSION-—Governor C. W. Bryan, chairman;-Roy L.
Cochran, secretary.

| MEMBERS—W. W. Head, Omaha; W. E. Hardy, Lincoln;
W. H. Thompson, Grand Island.

ARCHITECT—Bertram G. Goodhue (Deceased).

Supervision being carried on by Bertram”G. Goodhue Associates.
Construction started March 15, 1922.

Base of Building 438 feet square. Tower 80 feet square at base and
405 feet high.

Contains 9,700,000 cubic feet, with over 400 rooms. All offices have
outside  light.

The Department of Public Works will move into their new quarters
in December, 1924,
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DEPARTMENT OF PUBLIC WORKS 9

REPORT OF THE BUREAU OF ROADS AND BRIDGES

Division of Location, Construction and Maintenance
Division of Tests
Division of Designs, Maps and Plans

Division of Accounts and Records

1923-1924
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. RECOMMENDATIONS

In general a continuation of the present ‘“Pay as you Go” road

. building plan is recommended. 1t is to be noted from this report that

during the present year a real start has been made in the surfacing

(for the most part with gravel) of Nebraska's State Highway System.

The greatly increased traffic over the past few years as shown in this

report justifies in the opinion of the writer a continuation of the sur-
facing program as fast as available financing will permit.

It is recommended also that State finances be made available aside
from those used in conjunction with Federal Aid for use in cases where
very light and intermittant grading is required to prepare a road for
surfacing and for use in the sandhill regions of this state.

In both of the above cases it is not logical or economical to use
Federal Aid. This recommendation in the opinion of the writer is very
important by the adoption of which a large amount of money can be
saved and equally good results accomplished.

Respectfully submitted,

EE _ : R L. COCHRAN,
) December 1, 1924 - ) State Engineer.
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R. L. Cochran,

‘State Engineer,
Department of Public Works,

state of Nebraska, Lincoln.
Sir:

Pursuant to the established policy of the Department of Public
Works, 1 have the honor to submit to you the following report covering
briefly the salient activities of the Bureau of Roads and Bridges for
the two years ending November 30, 1924. '

) In so far as possible the numerous tabulations, data, photographs
and discussions have been seggregated, correlated, and consolidated
under the Divisions most closely associated with these activities to form
a concise, comprehensive report. The scope and functions of these
Divisions are rather clearly implied in their titles as, Division of Loca-
tion, Construction and Maintenance; Division of. Tests; Division of
Design, Maps and Plans; Division of Accounts and Records. The re-
ports of the Division of Equipment and the Division of Motor Vehicle
Registration follow the Bureau's report.

The Bureau has just witnessed the heaviest construction program
in this state since the inauguration of Federal Aid in 1917. The splen-
did harmony existing among the Bureau's personnel, the excellent co-
operation and assistance granted by all county officials, thg confidence
and support displayed by the contractors and public have all combined to
make possible a record breaking year in the face of an economic period
when public funds were very limited and outside capital was drawing
'many of our experienced engineers,

I can not give too much credit to the engineering and clerical
forces under this' Bureau for their constant untiring efforts in earrying
out your policies and desires of administration. Their loyalty alone is

responsible for this effort and the records speak plainly of the »ac'com-.

plishments of this effort.

Trusting that this report wilt properly- serve the purpose for which
it is intended and that it will meet with your approval, it is

Respectfully submitted,

(Signed) M. C. NOBLE
Chief Bureau Roads and Bridges.

e Tl
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DEPARTMENT OF PUBLIC WORKS 13
ORGANIZATION, LAWS AND DISCUSSIONS

To better appreciate the functioning of this Bureau and to under-
stand clearly the discussions and tabulations following in this report,
particularly with references to State-Federal Aid construction, it ap-
pears advisable to outline briefly the Department organization, also a
few of the outstanding highway laws, governing policies, and types
of construetion caused by the demand for economy and use of mater-
ials at hand. ‘

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 State Irrigation, Highways and Drain-
zge. The “State Engineer, with approval of the Board, appointed a
deputy, or assistant State Engineer in charge of the highway work.

The 1919 Legislature adopted the Civil Administrative Cede Bill
which has been the law in force since that time. Under the Code, the
State Board of Irrigation, Highways and Drainage was abolished and in-
its place was created the present Department of Public Works. The
Governor who. is the head appoints the Secretary-State Engineer as
the active head of the Department of Public Works. The State Engin- -
eer with the Governor's approval appoints an Assistant as Chief 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 de-
veloped and responsibility placed as directed by the State Engineer
and Governor. The organization chart as shown on page four explains
the lines of responsibility for this Bureau as established by the State
Engineer.

HIGHWAY SYSTEM ESTABLISHED

The original Federal Aid Highway Act was approved July 11, 19186.
Following the acceptance of Federal Aid as covered in this Act by the
Legislature of 1917, the County Board of Supervisors and Commissioners
designated a program of roads upon which they desired State-FedefaI
Aid participation. This system was approved by the State Engineer.
Later the 1919 Legislature established this system comprising approxi-
mately 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 constructed. roads
would become a part of the State Highways. In addition to the statu-
tory system as originally outlined by the County Boards, the law also

) .
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le'ovi(led that the Counties establish a system of county roads not ex-
ceeding twenty per cent of the total mileage in the County, which sys-
tem is under the jurisdiction of the County Board.

The amended Federal Highway Act approved Nov. 9, 1921 dele-
gated authority to the United States Secretary of Agriculture to ap-
prove a system of highways known as the Seven Per Cent System. Each
State was required to submit a map showing the Seven Per Cent Sys-
telm as desired, which map was to be approved by the Secretary of Agri-
culture as usbmitted or as modified under the Secretary’s suggestion.

" The mileage of highways in this Seven Per Cent System, for any State,

cz!mnot exceed seven per cent of the total road mileage in the state as
cel tified under the original highway act. Nebraska's certified mileage at
t}}at 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
Nebraaka was recently completed and the mileage found to be 94,633.
The maps on file with the Federal Bureau show this Seven Per Cent
mlleage in Nebraska to be entirely exhausted so the Nebraska high-
ways which may receive $tate -Federal Aid funds are definitely estab-
lished until the system is constructed in its entirety at which time ad-
ditions may be made.

Since Federal funds cannot be expended on highways outside the
seven per cent system and since our state road legislative appro-
priations are made to meet Federal Aid appropriations, it was the pres-
eht administration’s desire to increase the allowable mileage up te
Seven Per Cent of 94,633, the correct mileage for the State, in order
to incorporate several very important intercounty and interstate high-
ways in this system. This request to the Federal Bureau was dis-
approved on the basis that the Federal Highway Act particularly
si}ecified that the mileage as certified by the State under the orig-
inal act was to govern.

' FEDERAL AID APPROPRIATIONS AND LAWS

Federal Aid appropriations are made from the General Fund of
the United States Treasury. Distribution to the states is made upon the
ratio that the state bears to the total of all States in the following
three ways, area of State ,population of State, and miles of mail route.
I:n this manner the eastern states which contribute heavily to the
Piederal taxes do not receive a proportionately heavy return for roads
vlvhile the western states profit accordingly. For example Nebraska
receives $4.15 for Federal Aid roads for each dollar of Federal taxes
qaid for roads.

! The Federal Bureau participates up to fifty per cent of the construc-

tion and engineering costs of a project except the engineering costs
necessary on preliminary surveys, preparation of plans and estimates,
a:nd administration. The maximum Federal Aid available per mile

Tl!l“,.‘.W,.”‘”[”,lij,ﬁrwnu|,..v,|,>,,,,,m I B R T TR AR R N DR Rt B T T TR """””‘”"'!"""‘"'“'""H’”l N
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DEPARTMENT OF FUBLIC WORKS 15

has varied f{om $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 houses for a distance not exceeding one
mile, average more than 200 feet apart. All  construction
supervision and engineering must be done by the State under
a State Highway Department. The County Boards make formal
application to this Department for State-Federal Aid funds specifying
the highways upon which expenditure is to be made before any plans
are made for contracting. '

The following table of appropriations is self explanatory:

Federal . ] Nebr. Max. Fed.
Appropriation Fiscal Yrs. Covered Amount Share Aid per
Mi.
July ‘11, 1916 ____-__1917 to July 1-21 75,000,000 1,589,850.01 10,000 i
Febr. 28, 1919 _-_.___1919 to July 1-21 200,000,000 4,266,911.65 20,000 ’ 1
Mar. 9, 1921 ______ 1922 to July 1-24 175,000,000 1,581,189.50 20,000 ‘
June 19, 1922 _.____.1923 to July 1-25 50,000,000 1,054,126.33 16,250 J‘

. 1924 to July 1-26 65,000,000 1,371,713.17 ‘15,000 !
1925 to July 1-27 75,000,000 1,581,180.50 15,000
Total - oo e 11,454,980.16 .

STATE AID APPROPRIATION AND DISTRIBUTION

Nebraska ‘lacks progressive legislation which will permit this De-
partment to plan a program of definite expenditures in advance. Each
legislative appropriation is made for one 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 plans approved.
This generally throws a large highway letting in late midsummer 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 oo ool 1917 to July 1, 1919  640,000.00
1919 Legislature o o 1919 to July 1, 1921 3,093,262.00 1
1921 Legislatore ___________________ 1921 to July 1, 1923 2,262,750.39 X
1923 Legislature o ____ 1923 to July 1, 1925 1,500,000.00 ‘
Total _ e m 7,496,012.39
Deducted by 1921 special session ._______________ 366,870.89
Total State Aid Road Appropriation ___ __________ 7,129,141.40

The above funds are raised by direct property tax. Colléctions
are made by the counties and transmitted to the State Treasurer. The
funds are then credited back to the counties in the same manner as Fed-

. L ‘1



16 REPORT O SECRETARY .

eral Aid is distributed to the States, namely under the 1'a’t_i0 that each
county bears to the State in the following three ways, area, popula-
tion and miles of mail route. The ratio relative to population is deter-
mined By the number of votes cast for Governor at the General election,
1916.

The following ratio shows the ratio or percentage of each appro-
priation credited to the county based upon population, miles of mail
route and area. By multiplying the ratio as shown in the last column

" of this chart by the Legislative appropriation, the share due any county

from the state appropriation can at once be determined.

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

Ratio
County Area Population Miles of of County

r Sa. Miles ' ! Post Route |' to State
Adams 565 4,999 530.5 0135382718
Antelope 872 3,538 514.2 013030930
Arthur 800 444 108.0 005070928
Banner 742 322 145.68 .005059311
Blaine 711 458 89.5 004513862
Boone 692 3,400 430.5 011243391
Box Butte . . 1,076 1,676 115.5 007640354
Boyd e 535 1,745 316.3 007513526
Brown ... 1,235 1,483 228.0 .0093601567
Buffalo 945 5,282 621.8 016427436
Burt 475 3,051 415.0 009745575
Butler 583 3,609 505.2% 011764575
Cass 538 4,874 489.5 .012858351
Cedar .. 135 3,551 551.75 012827476
Chase .. 399 1,006 172.0 .006790326
Cherry 5,979 3,054 538.5 034882745
Cheyenne .. 1,194 1,503 122.0 .008134534
Clay 579 3,877 - 554.0 012546384
Colfax 405 . 2,607 373.0 .008509313
Cuming 577 3,113 526.0 .011380300
Custer 2,588 6.322 943.0 027992922
Dakota ... 253 1,721 '188.5 .004971961
Dawes 1,402 1,923 205.0 .010366314
Dawson ... 985 3.666 502.5 .013546663
439 563 110.0 .003660678
472 2,654 365.5 .008778137
Dodge 531 5,337 397.0 .012423765
Douglas . 331 41.642 310.0- .052238170
Dundy 927 1,042 236.0 007599445
Fillmore 576 "3,600 562.0 012297063
Franklin .. 678 2,530 359.0 - 009030556
Frontier 975 1,992 367.0 010218377
Furnas ... 721 2,920 430.0 .010814705
Gage 862 7.047 855.0 .020443556




DEPARTMENT OFF PUBLIC WORKS 17
CHART SHOWING METHOD OF DISTRIBUTION OoF
STATE—FEDERAL AID ROAD FUND—Continued
Ratio

County Area Population Miles of of County

| Sq. Miles | : | Post Route to State

Garden ... 1,652 963 123.5 009519145
Garfield 575 809 170.0 005138502
Gosper . 464 1,101 294.0 006243441
Grant 726 414 178.0 004412441
Greeley 571 2,000 218.0 006969365
Hall e, 528 5,321 404.0 0124631127

Hamiiton 538 3,369 516.0 01140311
Harlan . 574 2,278 348.0 008613616
Hayes 722 665 143.0 .005338912
Hitchecock ... . 724 1,204 212.0 006661517
Holt 2,393 3,990 674.0 021760174
Hooker ... Co7R2 353 90.0 004446449
Howard .. 561 2.254 310.0 .008145927
Jefferson ... 578 R 3,890 548.5 .012501378

Johnson 374 2,547 390.5 00848284
Kearney 516 2,771 310.5 008547534
Keith 1,068 1,022 100.0 .006814882
XKeya Paha 775 790 106.0 005338324
Kimball ... 958 649 141.5 006329645
Knox 1,114 4,361 671.0 016603948
Lancaster 853 16,925 876.0 031924683
Lincoln ... 2,536 3,895 513.0 ,020645934
Logan ... 573 495 73.0 .0033790675
Loup ... 576 442 140.0 .004419713
Madison, .. 576 4,887 407.5 .012209955
McPherson 874 332 110.0 006284059
Merrick ........ 463 2,665 381.0 008908219
Morrill ... 1,417 1,472 130.0 009147626
Nance ... 446 2,186 270.0 007165007

Nemaha .. 389. 3.145 398.1 00030927
Nuckolls 579 3,354 410.5 010498335
QOtoe 606 4,683 567.5 013722597
Pawnee 431 2,541 415.0 008970787
Perkins .. 886 667 27.0 004881347
Phelps ... 538 2,643 393.5 009226201

Pierce 577 2,321 354.0 008736445
Platte 673 4,436 528.0 0123316632
Polk ... 430 2,777 420.0 009237116
Red Willow . 720 2,610 464.0 010684404
Richardson 545 . 4,928 530.0 .N13359593
Rock y 1,004 898 218.0 007586964
- Saline ... 573 4,268 5G62.0 013048752
Sarpy ... 240 2,360 210.0 005864201
Saunders ..... 756 4,886 700.0 015944194
Scotts Bluff . . 723 2,938 235.0 008874514
Seward ..o 574 3,775 552.0 012387718
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CHART SHOWING METHOD OF DISTRIBUTION oF I|‘

STATE—FEDERAL AID ROAD FUND—Concluded.

| Ratlo
County Area - Population Miles of of County !
] Sq. Miles | | Fost Route ] to State
Sheridan ... 2,469 ] 1,884 404.0 ! 016952125 '
Sherman ... 573 2,010 309.5 00791363
Sioux .. 2,055 1,126 190.0 012126236
Stanton .. 431 1,705 232.0 006165479 X
Thayer ... 578 3.486 532.5 01187729 '
Thomas ... 716 140 84.0 003954412 '
Thurston 387 2,153 219.0 006356086
Valley ... 570 2,340 342.0 008606633
Washington 380 3,009 348.0 008608519 f
Wayne ... 450 2,312 344.5 00807905
Webster 578 2,266 406.0 009203029
Wheeler .. 578 514 130.0 004409817
YOrK coerereenesesssneees 575 4,402 601.0 013604726

What is the road tax in Nebraska as viewed by the general tax-
payer who foots the bills? The following facts tell the story:
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 i
Average assessed valuation per acre land _—____.___$ 38.44

Road tax per acre to raise $1,000,000 ____________ 1.2 Cents .:
Road tax on 1-4 section land to raise $1,000,000 __.% 1.92 ,

The above taxes meet a like amount of Federal Aid, so in Nebraska
to raise $2,000,000 State Federal Aid funds in one year the average 1-4
section of land pays $1.92 or the “well to do” taxpavers whose property
is actually assessed at $10,000 (meaning it is actually worth considerably
more) pays $3.12 state road tax for construction.

In.addition to the $1,500,000 appropriated by the Legislature of !
1923, which was insufficient by over two million dellars to meet the
Federal fund available, the same Legislature authorized the counties
to meet as much of the surplus Federal Aid, through the State Depart-
ment, as was available for their county. As a result in addition to the

regular road tax the counties in the year 1923 raised $647,592 and'in ‘i

the year of 1924 they raised $779,702 to meet Federal Aid whereas in
the previous three bienniums or six years all the locak or county funds
raised totalled only $513,853.00.

A most unfortunate condition arises under the present State-Fed-
eral Aigi laws in a few of the western counties. In these particuiar
" counties traffic is very light and standard highway construction is
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very expensive on account of sandy soil. In these counties state funds
should be free to use, independent of Federal Aid funds, so that the
cccasional bad spots in the sand hill trails could be improved and many
railes of additional highwuays made useable rather than following federal
requirements in the construction of a high type sand clay road.

Such construction means very little progress can be made with the
meager funds available so that the improvement is of very little ser-
vice to the public. Such counties would 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 4000
population.

The following figures show the obligations contracted by this Bureau
on highways this biennium to November 30, 1924 together with bal-
ance of the Legislative appropriation on hand.

State Aid Road oo $1,252,535.56

Federal Ald 2,526,500.34
County Donations

____________________________________ 1,668,504. 16
State Aid Bridge L ___ 194,010.45
Totals o $ 5,541,550./1
State Aid Road Appropriation --$1,500,000.00
Balance not contracted - . _________________ 247,464.44
State Aid Bridge Appropriation ______________ __________ 200,060.00

All of which has been contracted,
The cost of administration including the preparation of plans, speci-

" fications and estimates, preliminary surveys, and other miscellaneous

office expense is about 1.3% of the above expenditures as shown by the
following chart.

e
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CONTRACT PRICES FOR 1923-1924,

ITEM

Total Quantity

Unit Prices

Unit | Contracted Maximum Minimum Average
Barth Excavation ... Cu. Yd. 2,931,674 0.4600¢ 0.165 0.2320
Iarth Txcavation . 100 T't. Sta. 2.872 190.0000 2.500 3.7070
Clay Haul .......... Cu. Yd. Mile 256,887 1.0000 0.350 0.5710
Loose Rock Excavation Cu. ¥d. 9,300 1.0009 0.400 0.61.70
Solid Rock Excavation .. Cu. Yd. 4,136 2.5000 0.700 1.7060
2-in. Gravel Surfacing Sq. Yd. 1,872,355 0.1985 0.065 0.1600
3-in, Gravel Surfacing Sq. Yd. 2,429,873 0.2870 0.100 0.2050
4-in. Gravel Surfacing .. Sqg. Yd. 1,529,694 0.4490 ¢.130 0.2220
6i-in. Gravel Surfacing Sq. Yad. 40,483 0.2890 0,289 0.2890
Headwall Concrete ... Cu. Y4d. 2,143 40.6000 20.000 26.2200
Box Culvert Concrete Cu. Yd. 2,858 34.0000 16.500 23.0700
Bridge Concrete ... Cu. Yd. 1,754 30.7100 11.500 21.9500
Concrete Pavement Sq. Yd. 327,174 2.7600 2,440 2.5960
Brick Favement Sq. ¥d. 124,564 3.9100 3.420- 3.5660
Bituminous Concrete Pavement Sq. Yd. 54,206 3.3400 3.450 2.5810
Concrete Overflow Pavement ... 8q. Yad. * 14,038 3.6000 2.400 2.7100
Cable Guard Rail . Lin., T't. 85,032 0.7500 0.300 0.4620
Anchors ... Each 782 8.0000 3.700 5.3340
Woven Wire Guard Rail oo Lin. Ft. 90,354 0.7000 0.400 0.5060
AVERAGE CONTRACT I'RICES FOR 1917-1924
J 1917-1918 , 1019-1920 F 1921-1922 l 1923-1924
ITEM
Unit Quanhty[ Price IQuantltv( Price fQuantlty Price fQua.ntlty Price
Tarth Excavation . . Yd. 483000 0.310 7028587| 0.454 5211899] 0.305 2031674] 0.2320
arth Excavation . Ft. Sta. . 3851 6.150 2872 3.7070
Clay Haul ... Cu. Yd. Mile 115003 1.130 149752| 0.857 256887 0.5710
Leose Rock Excavation Cu, ¥d, 2.250 23902] 0.860 9300{ 0.6170
Solid Rock Excavation .. Cu. Y4d. 3.000 15098| 1.770 -4136| 1.7060
2-in. Gravel Surfacing .. Sq. Yd. 144432] 0.247 1872355 0.1600
3-in. Gravel Surfacing .. Sdq. Yd. 132231 0.200 2429873 02050
4-in. Gravel Surfacing Sq. Yd. 368498] 0.325 815863| 0.388 1529694 0.2220
6-in. Gravel Surfacing Sq. Yd. 40483 0.2890
Headwall Concrete ... Cu. Yd. 731] 28.090 4130} 38.320 4410} 32.400 2143} 26.2200
Box Culvert Concrete Cu. Yd. Included({above 5907| 36.420 6101} 29.980 2858/ 23.0700
Eridge Concrete ... Cu. YA, 3452| 23.9490 77541 21.9500
Concrete Pavement Sa. Ya. 104731) 3.140 3271741 2.5960
Frick Pavement Sq. Yd. 57524] 2.830 10986] 3.950 6994| 4.330 124564 3.5660
Bituminous Concrete Pavement Sg. Yd. 54775 3.050 54206| 2.5810
Conerete Overflow Pavement .. Sq. Y4, 23247 4.430 11478] 3.290 14038( 2.7100
Cable Guard Rail . Lin. Ft. . | 52806) 0.457 §5032] 0.4020
ANchors ... Each Includedfahove 782] 5.3340
Wood Guard Rail . Lin, I't. 43469 0.740 | 107034 0.464
Woven Wire Guard Rail .. Lin, Ft. 90354] 0.5060
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The. State Aid Bridge and State Institution Paving appropriations
and expenditures are shown under their headings later in this report.
These funds need not be expended on the State-Federal Aid system bu
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 ef 100 feet or more.
Application may be made by either county on a county line bridge and if
approved by this Department the structure may be built and one-fourth
cost collected from each county. In the event of dispute between two
counties on the location of such a bridge, the State Engineer may cast
the deciding vote. Counties expending over $100.00 in any one year on
State Aid Bridge repairs under the direction of the State Engineer may
be re-imbursed for one-half the cost of repairs from the State Aid Bridge
fund.

State Institution Paving appropriation is applicable for fifty per
cent of the excess costs over the special benefits assessed provided the
iastitution making application to this Department is located more than
one-half mile and not exceeding three miles from a railroad unloading
track or permanent highway leading to the railroad unloading track.

OTHER HIGHWAY LAWS

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

Contracts—Construction work involving State Aid Road funds
must, be advertised in the official county paper for three consecutive
issues not less than twenty days. Such notice must state 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 ‘the hour when the receiving of the bids shall close, at whici
time they must be publicly opened before any bidders or their repre-
sentatives. The details of a typical highway letting are related later
in this report. '

State aid bridge notices must be advertised four consecutive weeks.
On all state aid or federal aid construection the contracts are signed
jointly by the County and State. On strictly county bridge construction
the law requires the advertisement to run four consecutive weeks and be
based upon plans and specifications prepared by the Department of Pub-
lic 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—All maintenance funds are derived from the motor
vehicle license tax. The collections are made by each county on vehicles




DEPARTMENT OF PUBLIC WORKS 25

within that county. All funds remain in the county where cullected
except three and one-half per cent which is transmitted to the State
General Fund a portion of which if appropriated is 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 prepares a maintenance budget
listing the funds needed for the maintenance of State Highways in each
county. This budget is certified to the County Treasurer who sets
aside from the motor vehicle license collections the amount of funds
shown by the budget providing such amount does 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 not otherwise taken is
credited to the county road dragging fund. Generally less than fifty per
cent of the collections are budgeted in the Maintenance (State Highway)
Fund.

When the county adequately maintains the state system to the
satisfaction of the Department they are reimbursed the actual cost of
such maintenance by claims upon the State Highway Fund approved by
this Department. If the maintenance is not satisfactory the Depart-
ment -may upon thirty days written notice take over complete control
of such maintenanee and pay all costs from the State Highway Fund
of said county. This has never been done to date although several
warnings had to be issued to improve the maintenance. The mainten-
ance of the state system in .each county is directly under a County
Highway Commissioner who is appointed each year by the County
Board of Commissioners or Supervisors. The county béard may appoint
as County Highway Commissioner one of their own members or anyone
else regardless of residence. Invariably the class ¢f maintenance reflects
directly the ability of the Highway Commissioner and his degrce of co-
operation with the State Department. ‘

Motor Vehicles—Motor vehicles include motorcyveles, 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 anything other than
passengers. Numbers are assigned to vehicles consecutively (from
number one up in each county) at the time the license fees are paid.
IEach county is assigned a key number designating the order of the coun-
ties in which the larger 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 tnhe
same number in Hooker County with the smallest registration would

carry 98-227. Numbers must be carried on front and back of the ve--

hicle 2 minimum distance of sixteen inches from the ground. Certifi-
cates of registration showing ownership must be carried in containers in
L} e car subject to public inspection.

oy
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Registration fees are dependent upon the weight of the vehicele as
follows: motorcyeles and two wheeled trucks weighing less than one
thousand pounds $5.00, motor vehicles less than two thousand pounds
$10.00 with fifty cents additional for each one hundred pounds over two
thousand pounds provided that upon vehicies equipped to carry more
than seven passengers the total weight shall include the vehicle loaded
to capacity with persons of 150 pounds weight. Public owned motor
vehicles are not taxed. Registration year extends from January 1 Lo
December 31 with 50 per cent reduction in fees on vehicles registered after
July 1. Foreign cars may stay in the state 30 days without purchasing
a license.

The maximum speed limit is 35 miles per hour on highways but does
not apply to emergency calls of police, fire vehicles, doctors and ambu-
lances, 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 is authorized to
make rules and regulations governing lights and lenses.

The following size and weight limitations are placed upon the
cperation 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.

Signs—The Department has authority to mark the State Highway
system from State Highway Funds (the 75% budget of motor vehicle tax
for maintenance). No other signs are permitted on the State Highway
vight-of-way except where permit is granted by this Department. One
permit has been granted this biennium for an individual sign and per-
haps a dozen has been granted in previous bienniums, only one of which
was a state wide permit. Permits cannot be issued for signs larger
than ten square feet surface. Signs can not be piaced within 300 feet of
a railroad crossing or highway intersection.

IMPROVEMENT DISTRICTS

In addition to legislative appropriation funds the law provides sev-
eral means of improving highways by various methods of assessing
property benefitted under improvement districts created by the County
Boards .upon application of the districts. These laws are bulky and de-
tailed 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 distriets may be established, ap-
praised and assessed as per benefits received.

Lancaster County Paving Bill—applying to counties having popu-
lation 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
created bearing percentage of cost as follows: 50, 25, 10, 5, 5, 5%.

Sarpy County Paving Bill—applying to counties having population
of 9000—11,000 provides that property may be assessed half way be-

B
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tween any two state highways but not over a distance of two miles.
Exclusive of state and federal aid funds which may be available, the
county at large is assessed twenty-five per cent of the remaining cost
and fifty per cent assessed on front footage of the property and’
twenty-fivé per cent to balance of property.

State Paving Bill—applying to counties under 40,000 population pro-
vides that assessments shall be made upon four equal zones not exceed-
ing two miles on either side of the highway in the following percentage
of cost. 25, 20, 15, 10%.

Precinct, Village, Township or County Bonds—may bhe 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 bonded.

~

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.

This department took heed this summer to the demand of the gen-
eral public that the projects be made smaller so the smalier- or new
contractors could participate in the bidding. As a result all previous
records for numbers of bids and numbers of contractors at a single let-
ting were repeatedly broken. At one letting of fifty-five projects to-
tulling less han one million dollars there were ninety-nine different bid-
ders with as many as thirty-four bids filed on a single project. Out of
a mailing list of 250 contractors, eighty-four were successful in receiv-
ing contracts in 1924. When this idea was first put into- practice the
Department was freely advised that they would have many failed con-
tractors and incompleted projects with bonding companies on their
hands, but the records prove the contrary to be true Conditions in
this respect have never been better. :

The foilowing chart shows the plan of one of these lettings with
Department employees represented by numbers from one to twenty-one
with the exception of number three who is a represntative of the county.
Th notice to contractors definitely stipulates the hour at which the re-
“ceiving of bids will close. Most of these bids are personally handed to
¢ 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 num-
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bers as shown on the sealed envelope. No. 1 cuts the sealed envelop,
upens and passes the bid to No. 2. No. 2 calls the chairman or repre-
sentative of the County Board No. 3 to the stand to witness the opening

.and reading of the bids. No. 2 reads aloud the county, project rnumber,

contractor’s name and address, amount of certified check, and all items
and bid prices submitted together with any special conditions or provis-
icns the contractor may have inserted and passes the proposal to No. 3
vho after inspection passes the proposal to No. 4. No. 4 lists the certi-
fied checks for permanent record and passes this record and propesal to
No. 5 who is in charge of table five.

Three tabulators are stationed at table No. 2 who tabulate ail bid
prices as they are read aloud by No. 2. These tabulators Nos. 6, 7, and 8
vith previously prepared sheets tabulate independently as a check.
When all bids on a project are read and tabulated the tabulated sheets
are passed to No. 9 in charge of the computing and checking squad Nos.
10, 11, 12, 13 and 14 at table No. 3. No. 9 extends all items, checka
and circles low bidders on each item, group, or permissable combination
of groups as covered in the specification or stipulated in the contractors’
proposals. He reads one tabulation sheet aloud which is checked by Nos.
10 and 11 holding the second and third tabulated sheets. As No. 9
reads the quantities and bids aloud they are computed mechanically by
Nos. 12 and 13 checking each other and results read back by No. 12 to
Nos. 9, 10 and 11 for recording. The final addition of all quantities to
determine low bidder is made by No. 14 on a mechanical adding machine.

Employees of the clerical and accounting division are seated at
table No. 5. General information to bidders and the press is passed out

i AL LU U L IR ATV L A
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by No. 15 who also attends to all certified checks. Nos. 16, 17,18 and 19
copy and prepare contracts for signatures of the County Board, contrac-
tor and bonding companies. Most of these signatures are obtained before
the parties leave to avoid delay through the mails. No. 5 transmits the
tabulation sheets which have been completed to show low bidders as in-
dicated by No. 9 to table No. 4 in the awarding room. At this table sits
No. 20 awarding contracts with No. 21 taking a record of all minutes,
and No. 8 representing the county boavd.

All tables are active at the same time so that as table No. 1 is
reading bids, table No. 2 is tabulating, table No. 3 computing, table No.
4 awarding, and table No. 5 signing contracts and bonds. If the letting
is smali about twelve empioyees are used and all bids are read before the
awarding starts. Under the above system of awarding contracts, from

- fifteen to twenty average highway projects, each with from one to five

separate contracts carrying the usual number of road and bridge items
with ten to thirty-five bidders on each-project totalling several hundred
thousand dollars can eacily be read, awarded and contracts signed be-
tween the hours of 10 A. M. and 5 P. M. The larger lettings are usually
spread over fwo, three or four days so that a bidder who is unsuccessful
one day may try again, using his same certified check the succeeding
days.

GRAVEL ROADS

The presenf Highway Department is a strong advocate of graver
roads for Nebraska. Consequently a vigorous yet quiet campaign for
such type of surfacing was started in 1923 which bore fruit quite forcibly
in 1924. No definite surfacing program had been started previous to
this year, however with the gravel campaign well under way it is be-
lieved that the public will authorize a program which will insure and
protect the road grades previously completed as well as to surface the
future construction. )

Nebraska is taking exception to the accepted facts claimed by her
reighboring eastern states relative to the life of gravel roads. When
Towa, Minnesota, Wisconsin, or other states advise that an eight inch
gravel road can withstand economically only 400 vehicles per day,
Nebraska admits the fact as it applies to these states but replies that
in general within Nebraska half that depth of gravel will withstand
catisfactorily three times that much daily traffic and will continue to do
&0 without replacement for several years. Few people except the native
Nebraskans who have travelled such roads for the past four years are
ready to agree to such a statement. Further when such a Nebraskan
with the aid of a pencil, a spare moment, and Nebraska contract prices
figures that seven per cent interest on warrants for pavement averaging
$30,000 per mile is $2100 annually and that this same $2100 will nlace at
least two inches of gravel surfacing on a mile each year, this same
Nebraskan is mighty slow to vote pavement bonds, because he knows
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from experience that considerably less than two inches of gravel annual-
ly will insure a splendid highway. So long as the gravel surface can
carry the traffic satisfactorily twelve months of the year without ex-
cessive costs for maintenance or gravel replacement it is not economical
to pave, but when these maintenance costs assume a proportion out of
line with engineering estimates on pavement costs, then these surfaces
must be protected by pavement. .

This department and the people realize that some portions of the
state require pavement on the main highways for economy, but this is
not a general state wide fact as in the neighboring states on the east.
The eastern engineer immediately asks, why? The reply as follows ix
brief. The neighboring states on the east have about 50% more rain-
fall and a much heavier soil. The Nebraska soil is generally a lighter
sandier loam which dries quickly while the neighboring soil is a heavier
clay gumbo which holds on to water tenaciously when once absorbed.
The damaging effeets of more water on a much heavier soil under high-
way traffic is great so it is this difference alone that makes the above
slatement relative to Nebraska a general fact with of course a few ad-
mitted exceptions.
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Saunders County State Highway No. 9

The above view shows a gravel highway that has formed a better
riding surface than the average pavement twelve months out of the
year for the past five years. This is Federal-State project No. 27 soutn
of Wahoo. The gravel was started in the late fall of 1919 and completed
in the early summer of 1920, thus giving five years service up to the
present time. Another remarkable fact about this road is that 6.5 miles
was surfaced with gravel four inches deep and 4.5 miles surfaced two
inches deep. The maintenance cost on these sections has been slightly
less than the maintenance on the adjoining state dirt roads and no money
has been expended for gravel replacements. The four inch section is in
wonderful condition today after five years service and is apparently
good for several years to come without the addition of more gravel
while the two inch section must be searified and two inches more added
at once to produce a suitable road. This with one other short project
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was the only two inch gravel surfacing tried in 1920 but other four inch
sections placed check the above records closely and are today in splendid
condition except in two or three instances where the subgrade was heavy
gumbo in the extreme eastern part of the state or the sub-grade was
a prepared sand-clay foundation and the clay is wearing out. The traf-
fic on the Saunders County project has averaged about 800 cars daily the
past five years. The traffic census taken in August 1924 shows 1070
cars daily for the daylight hours only.

an 878, * o5

0 174

Lar.caster County’s Graveled Boulevard
The alove gravel road State-Federal Aid project No. 17 lies between
Lineoln and Omzha on the D L D. This section is four inches deep.
Over eleven miles were completed early in 1923. After more than a
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vears’ service it is in perfect condition, supporting traffic including
heavy freight trucks, passenger busses, and cars averaging 1434 vehicles
daily during only the daylight hours of August 1924.

A four inch gravel surfacing has been the maximum for Nebraska
with the exception of one contrdct recently let, using 6 inches of local
poor gradé gravel but many miles of two inch and three inch depths
have been constructed, only one of which to date needs replacement. The
following table shows the gravel surfacing placed by this Department.

Year placed Miles
1919 e 42
1920 e A
1921 e e 23
1922 et ————————— 64
3928 e 10
1924 e 467
Totals:

Depth , " Miles
2 INCNeS o e 162
dinches _ . __ - 212
4 inches 238

GRAVEL SPECIFICATIONS AND METHODS OF CONSTRUCTION

Some credit for the unusual success of gravel roads in Nebraska
must be given to the materials and methods of construction. The larger
part of the gravel used in Nebraska is pumped from the ‘Platte Rjver
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. Outside engineers, after reviewing the Nebraska
specificatior’}s, comment that this state has no gravel roads but rather a
sand-clay type of construction. Nebraska does have a sand-clay type ot

“road construction but it is much different from the so-called gravel
surfacing.

The general screen analysis®for gravel surfacing is as follows:
passing one inch screen—100%, retained on No. 4 sieve not less than
10%, retained on No. 6 sieve not less than 32%, retained on No. 10 sieve
not less than 70%. 7To obtain the above analysis, from 20% to 80% of
the pumped gravel is screened out as fine sand. This analysis is ocea-
sionally modified to meet the conditions found in suitable dry gravel
deposits.

The pumped gravel when delivered upon the road is absolutely clean
and void of any silt or clays co that the finished surface should depend
upon the gravel producing its own binder by pebbles pulverizing under
traffic into stone dust cement which forms the best possible binder fol-
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lowing the rains. Traffic is not in the mood, however, to await this
longer period for compaction necessitated if the gravel forms 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 five
vears by the following methods: searifying, diseing, harrowing, blading
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 application
of thin layers under traffic as rapidly as traffi ccompacts same has
proven to be by far the most satisfactory method since a good percen-
tage of stone dust binder is produced and traffic is not hindered. In
late fall or prolonged dry seasons a light scarifying or discing has
proven desirable to hasten the incorporation of the gravel, but in gen-
eral scarifying is a dangerous process. A new gravel road receiving too
much scarifying compaects quickly, forms a good surface quickly but
wears out quickly, due to the addition of too much low grade binder ana
for the same reason such a road is badly rutted and cut up following
a rain.’

The beginning of a graveled speedway through the rich agricultural
districts of Seward County on Project 134-A, the D. L. D. Highway be-
tween Lincoln and Milford.

The above view shows a three inch gravel surfacing all deposited
in one windrow on one shoulder line from where the blade maintainers
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spread one-half inch layers across the roadway as rapidly as the traffic
compacts each layer. This process does not hinder traffic and does not
require very many weeks' time to compact the three inches except
during very dry periods when it may be assisted by light discing or
searifying.

Above views show the result of spreading too much gravel across the
roadway at one time causing traffic to follow a single deeply rutted
track. Views also show new guard rail used in Nebraska for first time.

Since it is not satisfactory to hold the econtractor responsible for
continuous manipulation of the gravel surface until it is thoroughly
compacted and since the state desires to collect from the Federal Bureau
one-half the cost of manipulating the gravel the specification was so
written that the contractor is paid on a square yard basis for fur-

e oo e i e g it i
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nishing and def)ositing the gravel as directed on the roadway while
the state maintenance organization iS paid ome-half cent per square
yard of gravel for each inch depth for preparation of subgrade,
spreading of gravel, and all manipulation necessary to produce a
compacted completed road. .

.The secrets of good gravel roads are believed to have been
solved. The finished surface can be but little better than the founda-
tion. Proper highway construction and drainange is the first es-
sential followed by clean gravel deposited in one winrow on one
shoulder line from which it can be spread in one-half inch layers
across the road as rapidly as traffic compacts it. This construétion
must be followed by intensive heavy maintenance during the heavy
rains, not several hours or' days after the rain, although continuous
maintenance on dry graveled roads carrying a thin layer of loose
gravel is essential. Such maintenance avoids chatter bumps, or cor-
. rugations, and keeps a thin film of loose but not objectionable 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 clgy content or the addition
of a high .per cent of local soil binder destroys the life of the road.
Larger stones, if permitted, tip and rock under traffic, causing a
small hole. The impact of traffic soon produces a large objectionable
pot hole where once lay an oversized stone. One pot hole forms
anothér particularly easy in , the presence of objectionable foreign
_ matter as lumps of earth, sod, or pieces of cloth used to plug leaky
freight cars in shipment. These details are watched by the De-
partment’s inspector to insure a good gravel highway.

SURYEY OF ROAD MATERIALS IN NEBRASKA

Road -materials used by the Highway Department must conﬁp)y
with certain specifications, must be smtably located with respect to
the -roads on which they are used, and must exist under conditions
sultable to ‘economic production.

Sand and Gravel, Most of Neblaskaa sand and gravel is pro-
duced Trom mantle rock deposnts But & small portion is derived from
the bedrock formations. These sources of gravel in Nebraska range
in geologic time from thé Pennsylvania Beds to the Dakota For-
mation, the Arikaree FOlmatlon, the Ogalalia 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 Formatlon

Pennsylvania Formatmn. 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 of Falls City.
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Here the sand is too fine to be of value as a road material.

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

Arikaree ‘Formation. The Arikaree Formation outcrops over a
large area in nerthwestern Nebraska. The sands are grayish and
generally of fine texture. In a few places it contains deposits of
cearse gravel suitable for construction work.

K Ogalalla Formation. The formation is the bedrock in a large
1 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 vast
! 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 caleareous 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 carries vast
" quantities of sand interstratified with layers of clay and silt. This
' formation forms nearly a continuous sand plain from 25 to 100 feet
: thick, outcropping along the Missouri River in northeastern Ne-
E braska as in Knox and Cedar Gpunties and in the valleys along the
' Republican River in the southwestern counties. The extent of this
said plain is not known nor what its geologic relation to the drift sheet
b 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.

|

H .
X The Glacio-Fluvial or Aftonian Sand Plain. This plain lies be-
! tweeri the Nebraska and Kansas drift sheets and has a thickness of

! from 10 to 70 feet. The sand varies from dirty to clean and from

i 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. Jyst what

4
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caused these streams to drop their heavy load in eastern and central
Nebraska is not known. [This sand plain extends through much of
the upland of the loess hill and drift areas of Nebraska and is re-
ported also in zouthwestern lowa, northwestern Missouri and north-
eastern Kansas.

Sand is produced commercially from this source at Fairbury,
DeWitt, Ulysses, Wahoo, S'upelior Nelson and Hebron from the same
horizon. As a surfacing matenal this gravel is one of the best in
the state. It is of sultable 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 ex-

tremely hard and durable lin either wet or dry weather. There will

~undoubtedly be a great many miles of road surfaced with gravel from

this source in the future.

Glacial Drift. 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
founded pebbles in the soil or by a heavy red clay. The deposits
occur in pockets which contam material grading from extremely fine
sand to large boulders. At the base of these deposits the material
is usually clean but is badJy stained with iron, making it a poor ag-
gregate for concrete. ! :

Either for econstruetion work or surfacing material " drift sands

are poor at best, and the slupply is so limited that at the present time
it seems inadvisable to utlhze it.

Dune Sand. Dune Sand is the prevailing “surface formation of
the well-known sand hil[.r'egion It is too fine for any road use and
offers a serious problem to road construction wherever it exists.

Alluvium. The alluvml deposits . of sand. and -gravel in the state
are by far the most 1mportant sources of road material. These de-
posits occur in the valleys of the Platte, Loup, Elkhorn, Blue, Re-

. publican and Missouri rivers. The alluvium of the Platte is very
‘coarse in the western pant of the state, ‘becaming finer toward the
ceast, due of course to th'e 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 denved from the Aftonian

‘Sand Plain, tertiary sand| and glacial drift. Much of the sand is

used commercially. The alluvium of the Republican Valley varies
great deal in size and qu'ality dep_énding upon the region. That of
the Missouri grades from |very fine sand to clay vand is seldom used.

In the aliuvium of the Platte, Nebraska has an’ unlimited source
of road material. This alluvlum ranges from twenty-ﬁve to 100 feet
in thickness and extends ﬂhe full width of the Platte ‘Valley . through-

’ out its coarse. 1t grades [from fine sand to coarse: ‘gravel and is very

hard and durable.

'
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State Owned 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 tribu-
tary streams flowing into the Platte which might carry finer ma-
terial immediately above thls location and the river has not meandered
enough to appreciabiy change the alluvium, as ougmally deposited,
below a depth of aboui ten feet.

'There are 62.8 acres of deed land in the tract purchased. With
this the State received fitle to thirty-four acres of aceretion 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 yards of road gravel or 1,000,000 cubic yards of concrete gravel
and the supply from the river is 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 comparny which facts are indeed an advantage.

The gravel on this tract when analyzed, tested from forty to . -

forty-six per cent retained on a No. 10 screen with the exception
of da small area of about twenty-seven acres which has about ten
feet of fine sand deposited on the surface. To date it has been un-
necessary to open this pit to secure proper gravel prices from the
various commercial companies.

Since freight Fates 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,

particularly along the Platte and Republican rivers.
Survey Methods The survey of road materials in Nebraska ‘has

heen' conducted for several years by the State Conservation and Soil .

Su1vey, however, when the Federal Aid program was enacted a more

detailed survey of éertain areas became necessary which was’ cdrried .
‘ot by the Department’s engineering forces.

The most important road materials surveyed are deposits of sand,

gravel, clay and stone suitable fof road construction. For the bene-
fit 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 dlsti.ﬁcf:* .

phases; first, that. ‘of testing alluvial deposits, and second, that of
testing bank deposits. These . will be treated separately as follows:
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Alluvial Sand Testing ‘The economic side of the production of

‘gravel enters so thmoughly into the situation that the quality of

gravel possible to produce; is often necessarily disregarded because of

economic features. A qwtem)ust be chosen not only with regard to the

possibility of producing qravel of good quality, but also with regard

to distance to the road upon which it is to be used, ‘w;th regard to
shipping facilities, and lhe purchase price of the land.

Having decided upon a plot of land which is suitably located the .

+ .. -detailed examination of that particular depos1t is! made '

Y. 7+ All alluvial gravel lles either plactlcally at oL below _the water
line, therefore it is necessary to procure such eqmpment as will work
under these conditions. A casing four ‘or sjx mches in diameter is
sunk and the sand is removed from within’ thlS ‘casing by either a
sand bucket, a sand pump, or a trap auger. The pump is often times
mechanically inefTicient, ancl the sand bucket gives ‘a false impression
as to the exact stlatlﬁcatxon of the sand. The trap auge1 is the most
certain and effective tool for this work. It. 1emoves the gravel ex-
actly as it occurs in the g) ound, taking- out the ﬁne and coarse ma-

) terials in their exact relationship.” It-is much slower than either of °

¥ - the methods mentioned ab‘ove but one may be certain of the results '

chtained.
A ] . .

After several . test hbles have been put down "evenly distributed
over the plot of ground a‘nd samples have been obtained at different
depths in these holes, the results are avelaged and the quality of
i gravel possible to produce‘f!om the certam plot of glound determined.

Ne\t quantities of materlal present must be ﬁgurec[ An easy
way of doing this in the field is to ﬁgure the- area of usuable ground
e _m Square yards, multiply 'this by the depth to- wh1ch the gravel may
oo . be’ wmked and make a COI]”ECthn for. the matekial to be wasted by '
S screening. © This will glve approximately® the numbe1 of yards’
"7 gravél'in a given area, _ _
: Jt then becomes necésgary to map the glound as to the best
o posmble locatmn for trackilge, drxveways, bulldmgs and ‘the pits, so as.
EER " to give the lalgest aleasjposmble to gravel productxon Classify the
& © ground as to the number of trees or stumps to’ "be rputled, the amount
T of 'stripping to be done and the nature of.the materjal to be stripped,
_js‘ " and evalu.lte the land to be purchased s
"Bank Pits. The location of a dry land pit is much more compli-
.cated and .uncertain as to results than is that of the alluvial pit.
The material in these bank pits is derived from the sand plains, fro1u
two unnamed tertiary dep051ts and glacial’ pockets and because of
the manner. of their deposition great care must,, be taken in their su:- -

vey. These deposits are not consistent as fo thickpess, quantity,
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guality of geoligic relation to other formations making deductions
very uncertain. : ’

If seeking to locate a pit in an area where only bank pits will
be possible, trace up the drainage ways in the vicinity, looking for =
stream or intermittent drainage which carries gravel, If such a
stream is found, follow this until the gravel bedy is located. Then
determine the elevation of this layer of gravel and trace it by the
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 quantities of gravel
present. :

Clay. 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 voad 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 been built additional clay must be added to insure a suit-
able foundation and binder for a gravel course.

Clay is used frequently in the sgnclhilllregions 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 traffie.

The problems involved in the location of suitable deposits of
clay for either binding or surfacing material are fewer than those of
a location of gravel deposits because of the fact that most of the
counties of the state have been thoroughly surveyed with respects
to the soil existing. This work has been done by the U. S. Bureau of
Soils and the Nebraska Conservation and Seil Survey.

When seeking a suitable deposit of clay the soil survey maps
are consulted and the location for clay made with respect to the road
on which the material is to be used.

A sand clay or gravel clay road is constructed most effect-
ively when the sand and clay are mixed in proper proportions. These
proportions are not purely arbitrary but are determined by definite
testes of the material te be used. These proportions are determined in
the field by tests known as the slacking and flouring tests.

A sample of the clay to be used is dried and sieved through a
100 mesh sieve. This clay is then mixed with the sand in many
different proportions, a little water added and the mixture molded
into briquettes and allowed to dry. These briquettes are then given
the slacking and flouring tests which indicates the best proportion
to use.
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Gravel Deposits The Platte River Valley is the most impor-
tant source of sand and gravel in the state. There are 30 com-
mercial producing plants located at different points along this stream
within the limits of Nebraska. Practically all of the aggregate for
concrete work, and 60% of the gravel for surfacing on our Federal
Aid roads is secured from this source.

Outside the limits of the Platte River Valley, the most impor-
tant commercial sand and gravel producing plants are located at
the following towns: Long Pine, Burwell, Norfolk and Cowles.

During the last two years there has been a growing demand 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 and by the local road
authorities. This is especially true in sections of the state, to which
freight rates are extremely high from Platte River pits. Many de-
posits have been uncovered and utilized, in places where previously
there was little idea, that gravel existed in pay quantities.

During the construction season of 1924, gravel from local bank
pits has been used for surfacing in Otoe, Saunders, Furnas, Chase,
Perkins, Cheyenne, Kimball, Morrill, Boyd, Cedar, Sioux and Dixon
counties. The total yardage amounted to 134,000 eubie yards. From
local alluvial pits 133,700 cubic yards of gravel has been produced
for surfacing in the following counties: Jefferson, Garden, Red
Willow, Madison, Colfax, Merrick, Hall, Buffalo, Dawson and Kearney.
By utilizing these local gravel deposits many thousands of ‘dollars
have been saved to the tax payers in freight charges alone.

Below are shown three typical Platte River gravel producing
plants:




P P T I P T iy | i Eem S, ~ A o & T

REPORT OF SECRETARY

Fianr Zo rand Islond

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 good service.

Portland Cement. This State has one cement mill located at
Superior. This mill has a daily capacity of 3000 barrels.

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 m
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“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 Depart-
ment 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
deposits prior to advertising for bids.

Screening and loading gravel for maintenance purpose from a
dry pit in Cheyenne County.




TRl R TR ENTE T e R R e

- ‘T"”"""""r"""l""" URUIEST RSN

RS BRLE 1L R MRTACERT BRI 4 T 1 |r|-"1mr'luP"w“!wl”rwl!
AL '
i

|
'

44 REPORT OF SECRETARY

DIVISION ?lF LOCATION, CONSTRUCTION, AND
' MAINTENANCE

1
In this Division the Chief of Bureau and Assistant Chief func-
tions directly through six District - Engineers upon whose shoulders
is placed direct refsponsibi)iéy for the proper location, construction .
and maintenance of, the staté highway system. oL

Through group, conferences monthly with the District Engineers w

and by oceasional | field trips usually with District Engineers, or
Testing Engineer, the Chief[pof Bureau is enabled to keep in close
contact with all field work!

| Such monthly conferences, where the
problems and accon}plishments of each District Engineer are discussed
and future policies established, result in a very great benefit to the
individual Engmeers and the functioning of the organization as a
whole. :

Each District Englneel has established permanent headquarters
centrally located with reference to highways and railroad service
in his district to 'best serve the purpose of the office. The ten
outstanding duties , 6f the District Engineer follow, together with
a brief explanaf:iormloﬁ.feach luty. , ’

Location

1. The Distr?c!t; Engineer is largely responsible for the location
of the highways.: ‘Too little power is granted this Department in
the location of hlg-hways and too much is granted to the local county
officials who althou_gh competent are often times seriously em-,
harrassed by théir|‘,cqrgstituents unfair demands upon them vrelative
to a location benefiting a town or private interests at the expense °
of the state as a whole. Through engineering influence -and with the
aid of the Federal Dngmee{ at the time of inspection the District
Engineer can obtam a reasonable location for the highway or recom-
mend the postponement of construction. N

2. Preliminary survey paltles are under the direction” of the
District Engineers.' The Préliminary Engineer is shown the general
alignment to be surveyed and reports direct to the District Engineer.
The funds availab]é this biennium as in all past bienniums has been
too meager to permlt the -Preliminary Engineer to do justice to the
necessary field mvestlgatlon which would insure proper and economic

hlghwav locatlon, ;des1gn and construction.
TR Y

3 Through coopelatlon with the County Boards of Commissioners :
and Supervisors thle District) Engineer obtains resolutions required by
statute locating hi'glhu;a;}s, requesting state-federal construction pledg-
ing funds for various purposes such as right-of-way, materials, con-
struction and maintenance.

4. The Di‘st_rict! Engineer
which the final plans are ma

makes the plan-in-hand ‘inspection upon
de previous to contracting.” Upon receipt
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of tentative plans from the Office Engineer, “the District Engineer
and Federal Engineer in company with the County Board make an
inspection over the route laying the proposed grade line and recom-
mending adequate surfacing and drainage structures.

Construction

5. The District Engineer has direct supervision over all construc-
tion on the state highway system and all state aid bridges re-
gardless of their location. Frequent inspection trips are made
over all work to insure adequate engineering, satisfactory plogress

by the contractor and proper completion. '
6. The District Engineer is responsible for the engineering par-
ties in charge of construction. Such parties consist of a Project

Engineer, generally in charge of several projects together with in- .

strument men, inspectors, rodmen, and chainmen. The Project Engin-
eer reports direct to the District Engineer.

7. The District Engineer checks and approves all payrolls,
expense 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 submits this budget to the County

" Board for their approval. Patrol sections are designated, equipment

purchased, and patroimen hired in accordance with the approved
budget which can not exceed 75% of the automobile license col-
lections.

.~ All claims for expenditures for maintenance are approved by the
District Engineer before payment is made by the County Treasurer.

The District’ Engineer prepares maps of the patroled sections,
showing types and lengths of patrols, and checks and “approves all

cost records and distribution sheets from which are plepared the -

annual maintenance costs and distribution sheets.

Occasional trips are made by the District Engineer over the state
highway system, inspecting the maintenance over which he has gen-
eral supervision. Following each trip, recommendations and crir-
icisms are made to the County Highway Commissioner calling at-
tention to conditions as observed.

Miscellaneous

9. The markings of the state highwal system and.placement
of advertising signs are also under the supervision of the Distriet
Engineer. During the past biennium the Department has removed the

ER A
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old highway numbers, which numbers totaled eighty-eight leading
nowhere in particular, and has replaced them with about one-third
that number which are continuous across the state or lead into
some through highway. This has been.a great boon to tourists, but lack
of funds has prevented the purchase and placement of a thoroughly
standardized system of markers which have been under study for
some time.

The Department has authority to approve advertising signs upon
the highway but is extremely reluctant to do so. In fact only one ap-
proval has been granted this biennium and this was for an individual
sign. Some counties have wisely started an active campaign for the
removal of all signs not approved by this Department.

10. The District Engineers are frequently called upon to address
meetings, discuss matters with various delegations, and to represent
the Department at different times. For this reason considerable
responsibility is placed upon District Engineers in promoting co-
operation between various organizations, units of government, and the
publie.

A splendid concrete highway with large easy curves built for
safety, but made dangerous by the business man’s desire to ad-
vertise his goods to the public.
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PERMITS ISSUED TO PLACE SIGNS ON STATE HIGHWAY

S. M. Dunlap, Lincoln,

Nebraska.

8. M. Dunlap, Lincoln,

‘Nebraska.

SYSTEM -

Years 1919 to 1922 Ine:

L. T. Cuming, Howe,

‘Nebragka.

G. D. Parker, Johnson,

Nebraska.

Sawyer, Barclay & Co.,
Pawnee City, Nebraska.

1—on
1—on
1—-70!1
i—on
I—on
l—on
1—on
1—on
1—on
1—on

the N. E. Cor SE%, Sec. 29, T. 2, N. R. 12 E
the S. B. Cor NE%, See. 30, T. 2 N. R 12 E
the S. W. Cor NW¥, Sec. 30, T. 2, N. R. 12 E
the N. W. Cor SWi, Sec. 28, T. 2, N. R. 11 E
the N. W. Cor SW#%, Sec. 29, T. 2, N. R, 11 E
the N. W. Cor SW%, Sec, 25, T. 2, N. R. 10 E
the N. W. Cor SWii, Sec. 26, T. 2, N. R. 10 E
the S. W. Cor NW¥, Sec. 28, T. 2, N. R. 10 E
the 8. E. Cor NE4, Sec. 30, T. 2, NN R. 10 E
the N. W. Cor SW4, Sec. 30, T. 2, N. R. 10 E

Permit No. 1. Signs on Lincoln
Highway - - $4.00

Permit No. 2. Signs on Potash,
Sunflower Trail, S. Y. A, D. L. D.
Meridian, King of Trails, Cornhusker,
Blue Pole, Golden Rod, Washington,
Black Hills Trail oo 4.00

Permit No. 3. One sign on Wash-
ington Highway road No. 10 on west
end of mile 33-34, Nemaha County,
Nebraska, Auto sign size 16-24 inches,
3 feet 1.50

Permit No. 4. Two garage signs 3x3
feet on Golden Rod Highway No. 19,
Mile No. 10 in Nemaha County Nebras-
ka @ 4.50 each - 9.00

Permit No. 5. Ten signs at the fol-
lowing described locations: '

Ten signs, size 24"x30”, 5 Sq. Ft. @ .50 $2. 50 each

National Sign Co.,
Ottawa, Kansas.

Permit No. 6. Along State Highway
System rurning through Dakota, Sar-
py, 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 regulations of this’ Depart-
ment, the correct amount of fee to be
determined after all signs have been
placed.
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A. M. Kingdom, Gretna, Permit No. 8 Two signs 1'x4d’ a»
Nebraska. southwest corner of Section 31, Town-

ship 14, Range 11, Sarpy County,

Nebraska, Tax Lot D1 in Section 38,

Township Fourteen, Range ten, Gretna,

Nebraska. _____________________ 4.00

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

Permits Issued Biennium 1923-1924.
Coupe Brothers, Falls City, Permit No. 11. SEY% of Sec. 27,

Nebraska. Falls City Township, Range 16, Two
and one-half miles south of Falls City
Hy. No. 2. ___________  _________ 2.50

REPORT OF DISTRICT ONE
R. O. Green, District Engineer
MILEAGE OF STATE AND FEDERAL NOADS WITH CLASSIFICATION
OF IMPROVEMENTS.

5 % -

p 2 | © g ile | &

rﬁg -§j} ;O: I | 'E,’E:‘— -3 = ui: 2

i - = =t < B

i |80 |53 5 S| o8 | 487 2

Ny | Fe %9 > ZWe| S | Eo= | 2

5 (352552 48 |3e3 5. |- Be

‘EB Zfﬂ‘E “‘f‘.’é £d gEf. g 2ES | z38

Fx i&ae= 1 g32 ! g2 | 833 ] 8§28 | S5 | B8

COUNTY 1 1 I 2 | 3 | 4 [ 5 6 | .7 8
Cass 86.50 0.0 8.19 0.0 3317 45.14] 86.50 0.0
Clay ... 50.29 0.0 22.88 0.0 27.46 0.0 §0.29 0.0
Fillmore 61.50 0.0 0.0 0.0 42.05| 15.44] 57.49! 4.01*
Gage ... 105.05 1.158] 11.15 0.0 43.87 23.88| 8§0.05| 25.00t
Hamilton 63.25 0.0 1.71 0.0 32.39] 28.15] 62.25 1.00%
Jeffersen 41.50 0.0 11.57 0.0 17.37] 12.56] 41.50 0.0
Johnson 45.45 0.9 0.0 0.0 15.88| 16.82] 32.70] 12.75%
Lancaster 112.01 9.93( 34.69 0.0 45.38f 22,01 112.01 0.0
Nemaha .. 37.85 59 0.0 0.0 28.93 8.33] 37.85 0.0
Nuckolls 4911} 1.33|  2.00] 470 34311 0.0 | 38.11] 11.00!
Otoe ... 63.65 .63 27.38 0.0 21.531 14.06f 63.65 0.0
Pawnee .. 38.30 0.0 0.0 0.0 15.70| 22.60| 38.30 0.0
Richardson 64.90 0.0 0.0 0.0 25.20 28.80| 54.10] 10.80
Saline 67.50 .69 11.30 0.0 28.221 17.29 5750 10.00
Sarpy 51.00 .90 13.33 0.0 0.0 32.17 47.00{ 4.00
Seward 57.00 0.0 11.24 0.0 28.53| 17.23] 57.00 0.0
Thayer 50.25 0.0 0.0 0.0 35.63] 14.62| 50.25 0.0
York ... 1 54.00 0.0 11.48 0.0 37.36 5.66| 54.50 0.0
Total . [1099.61] 15.27| 166.87 -47] 513.08| 325.36{1021.05| 78.56

NOTES:

* 4.01 miles contracted in 1924. Construction incomplete Nov. 30, 1924. This
is not included in column No. 5.

1 4.50 miles contracted in 1924. Construction incomplete Nov. 30, 1924, This
iz not included in column No, 5.

1 1.00 mile sandy and requires surfacing.

¥ About 8§ miles of the unimproved road is on a new location where there
is no right-of-wty provided at present.

! 11.60 miles not located on present marked route for travel.
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Cass County (

The topography in Cass County varies from the hilly country in v
the eastern part of the county near the Missouri river, to the more !
gently rolling land in the western portion. About forty per cent of ‘
the mileage improved by State and Federal Aid is located in the hilly
portion of the county and the remainder in the more level section. \

The County Board has adopted the policy of using all available \
state and federal funds to bring their state highway system to a By
permanent grade, and are extending county money to match funds
raigsed locally for the purpose of meeting Federal Aid, not met by the |
state, to construct gravel surfacing. In 1924 about ten per cent of
their system has been graveled by this method of financing.

The county supervision of the maintenance of the state highway
system is divided between thé County Board members. On a part of
the system the results obtained average with the best obtained in
District One.

Clay County

All of the state highway system as laid out in Clay County has
been brought to a permanent grade, which condition does not prevail
in any other county in Distriet One. When the first state and federal
project was laid out in the county Federal Aid was not obtainable,
under rules in forece at that time by the U. S. Bureau oi Public
Roads, on roads not used as mail routes, and the county paid for the

Unloading gravel from freight train at Sutton. Projeet 232.
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work done -on these miles. This heip from the county, together with

. the nature of the topography of the county, which makes light con-
‘. struction feasible has made it posslble to obtam £0 much improved
: hlghway : :

In 1924 the ﬁrst gravel surfacmg placed on pubhc hlghways in

" the county was .on the D. L. D. hlghway, and extends across the
. eounty in . an east and west dlrectlon Wlth an “exception of ‘three miles -

between Harvard and ‘Sutton. “As soon ‘as additional funds ave avail-'
able, this short piece will - be surfaced with gravel, together with some
of the . K. N. D hlghway, whlch crosses the county from- south” to

north

Flllmore County

The topography of Fillmore county  is qulte similar to " that of

: Ciay county, except: that the. state highway system crosses a few more
“lagogns in Fillmore than in Clay county. ; '

Contracts awarded in 1924 jointly by' the County Board and ‘the

Department of Public Works constitute about ‘twenty. per cent of the...

mileage improved with drainage structures and brought ‘to grade on
the state highway system in Fillidore county. = The- 1924 work lays

eact of Fairmont and consists of grading and drainage structures. It
“involves a° change in location between Frlend, in~Saline county, and

Fairmont which will ehmlnate from the state hlghway, when all por-
tions of the- project are completed, four ctossings of a main line rail-

* road and fwo of a branch line, leaving only. two_crossings of branch

lines at grade.  Formerly there were five, grade crossings of main

‘line tracks and three crossings on branch lines.

The Filliore Countv nghway Commissioner . has de'eigned a re-
movable culvert headwall post, which has been approved by the U. 8.
Bureau of Public Roads and the’ Department . of Public’ Works. - This

‘was first used on “the 1024 work in “Fillmore. eounty. Ifs use permits

the removal of broken headwall posts ‘and -their replacement with new
posts ‘at a minimum of cost; and also permits the removal of a post

'w1th0ut damage to the headwall in case somé property owner wishes

to move'a building Whl(:h is w1der than the clear roadway between the

posts

Gacre County ‘

About 50% of the State Highway System. in Gage county has -
been brought to. permanent grade and dralnawe structures built, using
State and Federal Aid jointly with county funds.: About 206% of - the

~mileage improved in. this manner has been glaveled using ' County and’ ’

Federal Funds. The first gravel surfacmg was placed: by the county '

L “in 1923 Wlthout Federal Ald
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Gage county is. favored with the location of. two of the primary ~
inter-state highways within its borders. - The Golden" Rod Highway
érosses it from east to west and the Cornhusker Highway crosses it
from south to north, with the intersection of the two at Beatrice. In
addition to these, they have a secondary hlghway located: across the
northern portion of the county, through Clatonia, which, when con-
structed, will connect the county seats- of Nemaha and . Fillmore:

‘ countles -

Hamilton County

] The State Highway System in' Hamilton county is located through
terrain. which is flat or: gently rolling. The highway north of Aurcra
crosses lagoons; at one place the road 'is subject to inundation - in’

time’ of extra heavy rains for & distance of about 1.75 miles. This
has required the corstruction-of side drainage across farm Iands and

‘along side roads to natural dramage courses.

On the Platte river bottoms in: the north part of the’ county it
has been necessary to place heavy soil on the natural goil in the sub-
grade before -gravel surfacing could be applied. - When the balance’
of the System . is constructed to a permanent grade and surfacmg ap---
plied, two other, locations will be encountered where this type of con-
S‘cructmn will be requlred :

The funds for the first gravel surfacing placed in Hamilton
county were obtained from the city of Aurora, Hamilton County, and
Federal Aid. Following the construction of this project in 1924 from
the city limits north to the Cemetery. The County Board made. ap-
‘plication for gravel on' the S Y. A. highway from Aurora to ‘the
York county line.

Jefferson County

Durmg the ﬁrst few -years. of State and Federal Ald road ‘con-
struction in Nebraska, the Golden Rod Highway was construc_ted to a
permanent grade and drainage structures built actross Jefferson County.
‘This constitutes about 70% of the mileage of the State System as now -
laid out in the county.

After interviews with the Department of - Public Works and Iocgl
people interested, the County Board deeided to make. application for
the expenditure of available funds to construct ‘gravel surfacing east
and west .of Fairbury, the work to extend as far as available funds
would permit. Contracts were awarded on this work and carried to -
completlon in 1924, using State and - Federal Aid Road Funds.

The gravel for this project was pumped from the Little Blue
River within about 500 feet of the highway. ~Other local deposits of
material were considered by the contractors, but it was decided ‘thair:
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pumped gravel ecould be more easily screened to meet specifications
than the dry pit gravel. The presence of the local gravel so near
the project effected a saving to the county, over shipped-in gravel, of
approximatejly $1,400.00 per mile for surfacing three inches deep.

Pumping plant mounted on boat in Little Blue River delivering
gravel to storage bin.

Johnson County.

Highway construction in Johnson County is more expensive than
in the average counties of District One, on account of the heavy clay
and loose rock encountered in some of the hills, and also on account
of the heavy drainage encountered. The topography of the county is
mostly hilly and rolling and the surface soil is of a loose nature
which washes badly during heavy rainfall. This condition presents
problems in highway construction not met in some of the counties.

For the 1924 construction program the County Board and the De-
partment of Public Works selected the worst place on the system in
Johnson County, and have built two miles of road west of Sterling,
using State and Federal Funds. The bridge contract on this project
amounted to approximately 70 per cent of the total cost of the pro-

v
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jeet. The improvement consists of grading and drainage structures,
built on a new alignment which avoids crossing the Nemaha river
twice, as was done on the old location.

Storage bin on Little Blue River gravel pit showing pipe dis-
charging gravel from pumping plant onto screens. The fine material
is carried away by flume on opposite side of bin while screened gravel
is dropped in storage bin to be removed by trucks.

Lancaster County.

Lancaster county has a larger mileage of state highway than any
other county in District One, having 10 per cent of the total mile-
age of the District, which includes eighteen counties. Sixty per cent
of the pavement and twenty-one per cent of the gravel surfacing
built to date in the Distriet is located in this county. The funds for
this improvement has been derived in part from abutting property

o pm—
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Lancaster County Projeci No. 175-B. Earth road under splendid
maintenance,

Wide State Highway under splendid Lancaster County maintenance
invited the Ford roadster to pass up the Chevrolet touring car going
in same direction, but reckless driving and speed resulted in the above.

owners, county road and bridge taxes, inheritance taxes, motor ve-
hicle fees and the State and Federal Aid Fund.

The construction of gravel surfacing in the county was begun in
1923 when the D. L. D. Highway was graveled from Havelock to the
'Cass County line, using county and federal funds. In 1924 the Corn-
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husker highway was graveled from the pavement south of Lincoln
to the Gage County line, the D: L. D. Highway graveled from the
pavement at Emerald to the Seward County line and the S. Y. A,
graveled from the end of the pavement northwest of Lincoln to Wood-
lawn. This work has been done with State and Federal Road Funds.

In addition to the above, the highway south from Bennett to the
Gage County line was completed in 1924, This improvement con-
sisted of grading and drainage structures, including one concrete arch
hridge, one concrete girder bridge and two concrete slab bridges, and
all was paid from County and Federal Funds. In 1923 a thirty foot
roadway bituminous pavement was laid on Rast O Street and in, 1924
the same kind of pavement with eighteen foot and twenty-four foot
roadways was laid at College View. The combined length of these is
1.47 miles and both were financed with Improvement District, State
and Federal funds. [n 1923 a concrete arch bridge was built on the
S. Y. A. west of Woodlawn and in 1524 a four span concrete girder
bridge 200 feet long was placed under construction on the Cornhusker
_ Highway across Salt Creek north of Havelock, using County and Federal
Funds. N .

Nemaha County

Nemaha County joins Johnson County on the east and the road
problems in the two counties are quite similar in regard to grades,
materials encountered and drainage.

Nebraska Federal Aid Project No. 2, from Kansas line north
through Falls City to Nebragka City, crosses Nemaha County through
Auburn. 1t was constructed during the early period of State and
Federal Aid Road development in Nebraska. During 1923 the project-
from Auburn west to Rohrs was completed and in 1924 it was ex-
tended west to Johnson. The improvement tonsists of standard grad-
ing and drainags structures built from State and Federal Aid Road
Funds with County Funds nsed on the larger drainage structures.

Also in 1924 The Sheridan Cem:etery Association and the County
provided funds to meet available Federal Aid and constructed 0.59
miles of eighteen foot roadway concrete pavement which joins the
city pavement with the Cemetery west of Auburn.

The City of Auburn has attained what many of the smaller cities
of the state aspire to atttain, namely, to be located on an important
highway. Entering "Auburn-from the north the traveler observes the
“W" (Washington Highway), C. R. (Capito]l Route—Follow the
Ducks), K. T. (King of Trails), G. R. (Golden Rod), Nebraska 3 and
Nebraska 5.

Nuckolls County
The State and Federal Aid Road program began in Nuckolls County
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in the season of 1918 when the County Board took a contract to con-
struct the highway from Superior north through Nelson to the Clay
County line south of Clay Center. This was later carried to com-
pletion and the improvement consists of a permanent grade with suit-
able drainage structures to repiace those in poor cndition, leaving in
place such structures as did not require replacing at that time. After
the completion of the grading the county placed a light application of
local gravel on about the two north miles of this project with gratify-
ing results.

In 1924 the last gap of the State Highway from Nelson south and

east to the Thayer County line was brought to permanent grade and

drainage structures constructed, using available State and Federal Aid
Road Funds. This improvement involved a change in location which
shortens the route between Nelson and Hebron two miles and elimin-
ates two railroad crossings at grade.

The 1924 project from Superior southwest to the Kansas line con-
tains 1.33 miles of éighteen foot roadway concrete pavement and 0.47
miles of sand-clay surfacing. It was necessary to select pavement for
this improvement on account of the flooding of land, joining the high-
way, by the Republican River and on account of the sandy soil.
County, State and Federal Funds were used in this improvement. It
is the longest single paving project built in District One, outside of
corporate limits, in 1923 and 1924,

No Federal or State money has heen expenden on the Golden Rod
Highway between Superior and the west county line, but the County
has bladed up a roadway and people interested in the highway have
denated money and labor to haul local sand gravel on about eight
miles of this with the resuit that they now have a road which will
permit speed and comfort. )

Otoe\ County

Since the State and Federal Alid Road program began in Nebraska,
about eighty per cent of the laid out highway system in Otoe County
has been brought to permanent grade. This County does not have a
mileage of laid out State Highways in excess of their funds available
to construct and maintain same, which is true of some of the coun-
ties of the state.

The major improvement in Otoe County has been made in 1924 by
the construction of 0.68 miles of eighteen foot roadway concrete pave-
ment and 27.38 miles of gravel surfacing.

The concrete pavement skirts the south and west borders of
Arbor Lodge, the newly acquired State Park at Nebraska City which
was presented to the state by the heirs of J. Sterling Morton during
the 1923 session of the State Legislature. The conditions of the gift
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were that a pavement should be built along the property and the State
should make adequate provisions to maintain the old Morton Home

as a park.

Otoe County Project No. 214—Concrete Pavement at Arbor Lodge.

The gravel surfacing extends from Nebraska City south to the
Nemaha County line, from Nebraska City west to Dunbar and from
the end of the pavement at Arbor Lodge to the Cass County line. The
entire gravel program was carried out using County Funds to meet
Federal Aid. State and Federal Funds were used to build the concrete
pavement.

Platte River gravel was used on 1.75 miles north of Arbor Lodge
and local gravel was used on the remainder of the road surfaced in
1924. In order to make the local gravel meet specifications for grad-
ing of sizes, it was necessary to run the pit-run material through a
portable crusher. There is a small amount of clay in the local ma-
terial which acts as a natural binder, causing the gravel placed on
the road to compact rapidly and form a good surface.

L
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These pictures show Otoe County Project No. 133 gravel surfacing com-

pleted and under maintenance, also the local gravel pit, drag line exca-

vator, gravel and rock crushing plant and screens, tractor power, and
truck receiving load of screened gravel and rock.
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Pawnee County

The inhabitants of Pawnee County are proud of the one State High-
way which traverses their County from east to west through the
county seat, connecting Falls City with Beatrice and towns west in
the south tier of counties. In 1920 and 1921 about 40 per cent of this
highway was brought to a permanent grade and drainage structuves
built, using State and Federal Aid Road Funds on the grading and
smaller structures, and County Funds on the larger structures.

The constructed road is east and west of Pawnee City. The high-
way west of Lewiston and east of Table Rock encounters heavy
grades, when the latter is built, loose rock will be encountered in
several of the cuts. Since this road was laid out at a State Highway
and placed under patrol maintenance in 1920, a very good surface
has been developed as the result of the County’s maintenance forces.
They have done considerable clearing along the right-of-way, have
rebuilt with County Funds the poorest drainage structures, and east
of Table rock have removed much of the rock from the surface of the
roadway. ’

Richardson County

Richardson County lies in the southeastern corner of the State and
the flood waters from Counties north and west of them pass across
the State Highways of this County. This condition makes bridge build-
ing one of the most important features of highway construefion in
this County.

At present they have one highway across their County from
Kansas through Falls City towards Auburn brought to permanent
grade and drainage structures built. This is known as the Wash-
ington or 1. T. The Capitol Route also crosses the County from
Kansas through Dawson towards Auburn. The third highway is in

the central part of the County and runs from the K. T. west through
" Humboldt to connect with Pawnee City and towns west.

The 1924 construction consisted of building one 100 foot span
steel truss bridge on the Capitol Route north of Dawson. It is
planned that the balance of the 1923-24 apportionment of State and -
Federal Ald Road Funds will be used to build other bridges on this
route and the next available funds will be used to build bridges on the
highway through Humboldt.

Saline County
The major part of the State Highway System .in Saline County is
lacated through flat or gently rolling country. About 40 per cent of
their system has been brought to permanent grade using State and

Federal Funds on the grading and smaller structures and County Funds
on the larger structures.
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The 1923-24 construction consisted of building 0.69 miles of bi-
tuminous pavement near Crete using local funds to meet State and
Federal Aid; the completion of the grading between Friend and Crete,
the building of five steel and concrete bridges hetween Wilber and
Western, the grading and building of drainage structures between
Friend and the Fillmore County line, using State and Federal Aid Road
Funds; and the placing of gravel wearing surface between Friend
and Dorchester, and east of Crete, using County, State and Federal
Funds. The gravel at Crete was placed four inches deep, four miles
of the gravel between Friend and Dorchester was placed 2 inches
deep and the remainder is 3 inch gravel.

The grading west of Friend connects with the projects in Fill-
more County east of Fairmont, which constitute a change in location,
made in order to eliminate crossing the main line of the Burlington
at grade four times between Friend and Fairmont,

Sarpy County

The primary highway from Kansas City to Omaha crosses the
east end of Sarpy County and the D. L. D. Highway crosses the north-
western pottion of the County. In addition to these they have a sec-
ondary State Highway connecting from the D. L. D. through Papil-
lion, the county seat, with South Omaha as well as with the Kansas
City road, and the Bellevue Boulevard in the extreme eastern end of
the County. Also there is a connection from Gretna north to Douglas
County.

The topography of the County is rolling and hilly, making the
construction of drainage structures a very important item in road
building. .

The apportionment of State-Federal Funds to Sarpy County is small
on account of the size of the County. The traffic on the primary State
Highways in the County is very heavy on account of being principle
feeder highways in Omaha. To date the principle portion of the
State-Federal Funds expended in the County has been on the D. L. D.
Highway, only one bridge having been constructed on any portion of the
secondary system in the County.

About two years ago_the people of the County began to realize
that if they ever obtained any improvement on their roads, they would
have to finance the greater portion themselves. Sinece that time two
Precincts, Papillion and Gilmore, have voted a total of $110,000.00 to
grade and gravel 19.7 miles of road within the two precincts. About
7.5 miles of the improvement will be on precinct roads and the re-
mainder on secondary State Highways. On a part of the State High-
way a small amount of Federal Aid will be available. Of the total,
14.2 miles have been placed under construction and will probably be
cempleted before the end of the year.
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Under the Hughes Improvement Distriet Law three districts were
formed on the Bellevue Boulevard between South Omaha and the
Village of Bellevue, comprising 0.75 miles of grading and brick pave-
ment and 3.47 miles of grading and gravel surfacing. All of this is
under contract to be completed by the end of this season,

Two other districts were formed on the Omaha-Kansas City road
for the purpose of meeting Federal Aid in the construction of 0.58
miles of brick pavement and 4.3 miles of gravel surfacing, including
grading on both, between South Omaha and the entrance to Fort
Crook. This work has not yet been placed under contract.

One district was petitioned covering four miles of gravel surfacing
north from Gretna, but this has not been consumated because it has
been thought that it might be pessible to organize a precinet bond
proposition which would accomplish more miles of improvement three
ways from Gretna.

Seward County

Seward County has expended County Funds jointly with State and
Federal Funds until now they have 70 per cent of their system brought
to permanent grade and gravel surfacing placed on approximately 30
per cent of-this mileage. The heaviest grading in the County has been
comi)leted.

During the season of 1924 the County has met Federal Aid on one
50 foot span girder bridge north of Seward and on the grading and
drainage structures on the cut-off from the 1. L. D. Highway to the
S. Y. A. Highway east of Seward, and in addition have made pay-
ments on the gravel surfacing on the D. L. D. Highway between Mil-
ford and the Lancaster County line, meeting Federal Aid and State ap-
pertionment available.

In 1923 the County placed gravel on about 1.5 miles of the
S. Y. A across the river bottom west of Seward.

Thayer County

In Thayer County the road builder encounters a variety of con-
ditions ranging from hilly topography to flat table lands, and from
heavy eclay to light sand. Nevertheless the traveler usually finds
the Thayer County State Highways in exceptionally good condition.

The State Highway System of Thayer County includes Nebraska
Highway No. 4 (The Meridian), and Nebraska Highway No. 3, which
cennects with the Golden Rod at Fairbury and Superior.

In 1923 the project leading west from Hebron was completed and
in 1924 Highway No. 3 has been brought to permanent grade and
drainage structures built from Deshler west to the Nuckolls County
line,

’
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As vet a gravel surfacing project has not heen constructed in
Thayel County, but it is expected that in places local surfacing gravel
can be procured, which will make very cheap work when such a pro-
gram is entered upon.

York County

On account of the gently rolling or flat land of York County, the
grading of the State Highway to permanent grade has not been very
expensive and as a result the Meridian Highway and the 3. Y. A.
Highway have each been brought to permanent grade.

One gravel project has been built from York north to the Polk
County line. On this local gravel was used from a pit near York.
Other small deposits are available for porticns of the remainder of
the State Systems when gravel surfacing is placed.

The 1924 construction program consisted of building a three span
I Beam and concrete bridge with concrete post and rail bannisters at
the south entrance of the Meridian Highway into the City of York.
State, Federal and County Funds were used in the construction of the
bridge and the City furnished lighting fixtures placed on concrete
posts at each corner of the structure. In addition the City widened
the pavement to meet the wide roadway of the bridge and also
placed gravel surfacing on about one block of the highway leading
south from the bridge. -

REPORT OF DISTRICT TWO
M. F. BLACK, District Engineer

" MILEAGE OF STATE AND FEDERAL ROADS WITH CLASSIFICATION
OF IMPROVEMENTS.
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Boone County ,

The roads comprising Boone county system of State highways
includes Highway No. 14 extending from north to south and Highway
No. 82 extending eastward from Albion. All of No. 14 has been
constructed with Federal and State Aid funds and one mile adjoining
the city of Albion has been graveled with maintenance funds of the
county and donations from the commercial club of Albion. A project
five miles in length is being constructed at the present time east of
Albion on Highway No. 82 and. when completed will eliminate the
only bad piece of highway within the County. The scil on No. 14 for
the most part is a silty clay which washes hadly necessitating the
highway  to be reconstructed and shaped a number of times during
the biennium.

The county is actively intevested in good roads and show this
interest in splendid cooperation with the State Department. The
maintenance forces have teken care of the snow removal in the past
by keeping the roads open and passable at all times. No grade
crossing elimination is contemplated at the present time.

v

Burt County

The highways maintained in Burt county include Highway No. 5,
extending from north te south across the county. No. §-B, which
joins No. 9 with No. 5 west of Oakland; No. 5-C which begins at
Tekamah and extends to Decatur, an inland town in the northern
part of the county, and a river crossing, and No. 9 extending north-

erly and westerly in the extreme west part of the county.

The system as laid out affords all points in the county an outlet
and every town of importance can be reached on one of these high-
ways. YThe soils for the most part are loess with an oceasional hill
¢f heavy clay, but it has been found that a coat of gravel on this .
clay changes the aspect of this material and affords a surface sur-
passed only by paving. The entire system has been constructed with
federal, state aid and maintenance funds from the county and has
been well maintained during the past biennium. The regular patrols
combined with the necessary teams and laborers have taken care of
the snow removal satisfactorily.

In the northern part of the county, at the Latta Ranch and near
Decatur and Tekamah good gravel deposits over fifty feet deep have
been found by the state. Since this deposit is a desirable road gravel
a project involving federal and state aid has been formed to surface
the highway from Decatur to Tekamah. Fortunately for this county
there exists mo bad railroad grade crossings and no improvement is
contemplated at present on the only one that exists.
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Butler County

The highways under state jurisdiction in Butler county are High-
way No. 15 and Highway No. 16 crossing each other at David City.
Highway No. 15 extends from north to south and Highway No. 16
extends from east to west across the county and each has a variety
of soils ranging from sand gumbo in the bottoms to loess and plastic
ciay in the hills. A series of low lagoons  prevail to the west of
David City and these at times rise high enough to soften the road
bed, but in general the road materials are such as to require no
extraordinary methods to maintain them.

Highway No. 16 has been constructed from the east line to the
west line of the county., That part of Highway No. 15 from David
City north to the Platte River has been constructed with Federal and
State aid funds. In addition an overflow pavement has been con-
structed adjoining the state aid bridge, south of Schuyler. This paving
serving as a flood way for Bone Creek has taken care of the ice
gorges and flood waters of the Platte.

The entire system of highways maintained with truck and trac-
tors has been practically reconstructed during the past year. The
patro! forces, equipped with snow plows and heavy tractors work on
snow removal during the winter months. During the past year the
county has added to and improved the garage so that all the re-
pairing of the trucks and tractors of the state as well as the county
has been done without private garage assistance. One mechanic’s time
iz spent entirely on the equipment,

A careful study h'as been made both by the state and the county
of the possible locations of gravel for swrfacing but as yet none has
been found except at the Platte River bottoms which is too long ahaul
to be of immediate benefit except to the roads near the river. No
railroad facilities are available for this supply and any materials for
surfacing will probably have to come from the Platte River east of
Butler county. Owing to the fact that none but branch lines traverse
this county no railroad grade crossing eliminations are contemplated
at present.

Colfax County

The highways included within the maintenance program for Col-
fax county include No. 6 extending east and west and paralieling the
Union Pacific railroad and Highway No. 15 crossing the county north
and south. Highway No. 6 lying in the Platte River bottoms has a
diversity of soil ranging from loose sand to heavy plastic clay, each
in themselves a poor road material, but in proper combination with
each other they form an excellent road. Highway No. 15 passes
through the Platte bottoms with soil conditions identical with No. 6,
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then on to the loess hills of the bluffs further north. Highway No. 6
" has been constructed from the Dodge county line to the Platte county
line. That section from Rogers to Schuyler has been surfaced with
gravel and from Schuyler west to the town of Richland the entire
strip of highway has been surfaced with gumbo. The graveling has
been paid from federal and state aid funds and the surfacing from
maintenance funds of the county. Highway No. 15 has been con-
structed to a temporary grade for the most part ‘although a few of
ithe heaviest grades have been reduced to a maximum of seven per
cent. All of the expenditure for this improvement has been paid
from the maintenance fund. On the extreme south end of this road
crossing the Platte River bottoms, overflow paving has been con-
structed with state and federal funds thus eliminating the worst sec-
tion of highway in the ecounty. For days after a rise in the Platte
River this section was impassable before the improvement but at the
present time no time is lost even when the Platte is out of the banks.
The down stream side of the paving has been ripraped with stone_
and covered with soil to prevent wash. This protection has proven
satisfactory.

Considerable attention has heen given by the county board to
grade crossing elimination and with the contemplated improvement
of the Lincoln Highway, two dangerous grade crossings will be elimin-
ated. Fach of these changes of alignment will take the highway
away from the towns of Schuyler and Richland but the change is
justified.

Snow removal is earried on each winter by the regular patrol
forces with success. With the purchase of additional snow fence, no
serious trouble is anticipated. The patrols have not only kept the
state highways in good shape but aiso the detours incident to con-
struction.

Cuming County

The highways maintained by the State Higﬁway Department in
Cuming county are No. 8, extending from east to west across the
county; No. 9, extending from the Burt county line westward to West
Point and northerly towards Pender; and No. 15, extending from
Wisner northerly, all of which have been constructed to a grade line
with Federal State aid and maintenance funds of the county The soil
of No. 8 is sandy with some gumbo stretches. No. 9 is loess except
on the hills contiguous to the Elkhorn River, which are very sandy
and No. 15 is loess throughout. Most of the sandy stretches have
been surfaced and an extensive gravel project has been completed
between the city of West Point and the city of Wisner with Federal
and State aid funds.

The maintenance of the highways have been carefully taken care
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of by truck and tractor patrols. The same equipment has been used
successfully in the removal of snow. The county through the main-
tenance fund has construeted a large part of Highway No. 9 -.and
Highway No. 15 and at no time during the last year has there been
any bad sections of highway within the county. Valuable deposits
of gravel have been found in the western part of the county which
has been used on the highways and streets in the neighboring towns.
These deposits have been worked commercially for some time but the
most valuable deposit found is yet to be opened. This deposit has
been offered to the state and county on a royalty basis at an ex-
tremely low price so the county board will this winter start graveling
the four mile stretch contiguous to the west county line. No grade
crossing elimination is contemplated at this time as only one erossing
exists which is an open, clear erossing.

|

i

Project 230-A, West Point east.
Dodge County

The highways maintained by the state in Dodge county include
No. 6 extending east and west through the county; No. 8 extending
westerly and northerly; No. 9 extending north and south; and No. 30
beginning at Fremont and extending easterly to conneet with the
Washington highway. All of these highways are nationally known
highways which carry besides the local traffic a very heavy tourist
traffic. The traffic census of the last year has shown that these
highways are the most heavily traveled roads within the state not only
from a pleasure standpoint, but as a commercial trucking route to the
Omaha markets. The soil is for the most part very light and sandy
with occasional strips of gumbo in the hottoms and loess in the hills.

Dodge county during the past year assisted in building a paving
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project east of the city of Fremont to connect with the Douglas
county paving, thus affording an all weather route to the Omaha mar-
kets. This section of paving completes a forty-five mile strip of
paving which extends from the city limits of Omaha to the east city
limits of Ames, Nebraska.

This is one of the very few counties in which all the state roads
have been constructed to a grade line. Considerable graveling has
been done with the patrol forces during their spare time and ex-
tensive improvement is contemplated for the coming year. The patrol
forces are used in the winter to remove snow and at no time during
the biennium have the roads been closed for more than a few hours
at a time.

A move has been made to eliminate two grade crossings, one at
Ames and one east of North Bend. The county board is ready to
acquire the land as soon as federal and state funds are available for
the construction.

Conerete pavement on Dodge-Douglas County line. The last link
connecting Omaha with Fremont and Ames on the Lincoln Highway
with forty-five miles of pavement.

Douglas County

Douglas county is the richest and most populous county in the
state, being the seat of the metropolitan city, with the largest num-
ber of automobiles, and most miles of paved roads. All the state
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highways are improved and the major part of them have been paved
with either federal aid funds or county bond funds. With the diver-
sity of types of paving in the system, it will be easy to find a type
most desirable for future work.

The highways under the jurisdiction of the State Highway De-
partment are Highway No. 5 beginning at the Sarpy county line and
extending north through Omaha to the Washington county line; High-
way No. 6 beginning in Omaha and extending westerly to the Dodge
ccunty line; Highway No. 7 beginning at Omaha and extending west-
erly in the southern part of the county to the Sarpy county line;
Highway No. 8 beginning at Omaha and extending to Highway No.
6 north of Valley, Nebraska; Highway No. 16 beginning at Omaha
and extending to the Yutan bridge; Highway No. 31 extending from
the Sarpy county line to the Washington ecounty line; and Project
No. 187 extending from Florence westerly and connecting with High-
way No. 8 west of Bennington.

Highways Nos. 5, 6, 7, and 8 are paved the entire distance across
the county. No. 16 has been graded and will be paved the entire dis-

A T
0 i

Not an uncommon sight in any progressive state.

tance when the Yutan bridge shall have been completed. No. 81 has
been graveled with four inches of gravel which was paid from tne
maintenance funds of the county. During the biennium past, the
county has widened all the bridges on the paved highways to a width
of eighteen feet or more and have started construction on three river
bridges, two being over the Elkhorn and one over the Platte River.

el
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The county has built a substantial garage and machine shop on
the county hospital grounds and are equipped to do all classes of
overhauling and repairing of the state equipment.

No gravel deposits except those of the Platte River on the west-
ern boundry of the county have been found or explored. These pits
are owned by private concerns but furnish the major part of the
gravel for construction in the county.

Snow removal has heen taken care of successfully by county
forces supplanted with such team and man power as is needed. At
no time during the past two years has the highways been closed ex-
cept for a few hours after an unusual snow storm. The county has
purchased a large amount of snow fence to be placed as needed and
the difficulties of the past will, to a great extent be overcome. Several
grade crossings are under consideration for elimination but no definite
stand has been taken as vet to eliminate them.

Merrick County

The highways under state control in this county are No. 6 and
No. 14, both of which are of state wide importance. Highway No. 6,
the Lincoln Highway, traverses the county from ‘east to west and
No. 14 from north. to south. Highway No. 6 lying entirely within the
Platte valley, is extremely sandy in spots while in other stretches
very-heavy gumbo is encountered, each of which makes a very poor
road but in a combined state makes an excellent surface as well as a
pood foundation for gravel surfacing. A greater part of this road
lies only a few feet above the normal level of the Platte River so
capillary attraction has previously caused endless troubles at differ-
ent points on the highway. By building intercepting ditches parallel
to the river the county has been able to overcome this to a great
extent. The section of No. 8 from the Hall county line east has been.
worked to a grade and two federal aid projects have.,been constructed
between Chapman and Clarks.

Highway No. 14 traverses a servies of low lagoons for several
miles north of Central City and then enters into a sand plain which
extends to the Cedar valley. During the dry season these low lagoons
afford an excellent road surfacing material which has been utilized on
many stretches of the road. Underlying the entire valley and ex-
tending westward extensive deposits of gravel have been commercially
developed. The contractors have taken advantage of this deposit by
producing their own materials from road side pits at a reasonable
cost. The county also expects to take advantage of this deposit so
they are contemplating buying a pump and using their tractors for
pewer to pump each year the amount of gravel necessary for their
uge. On Highway No. 14 the entive section was brought to a grade
with federal-state aid and county maintenance funds and thus revert-
ing a trail into a well maintained highway.
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Five patrol crews work the roads at all times. In addition to
the lighter maintenance equipment, these crews are supplied with a
heavy tractor for construction work so the highways for the past two
years have been in excellent shape.

Nance County

Three state highways pass through Nance county. No. 13 extend-
ing from the Platte county line on the east to Greeley county on
the west; No. 14 extending from the Merrick county line to the
Boone cunty line; and No. 13-A extending from the city of Fullerton
to the city of Belgrade. That part of state Highway No. 14 from
the Merrick county line to Fullerton and from Genoa to the Boone
county line and all of Highway No. 13-A have been constructed with
federal and state funds.

Nance County Project 50-D—A very sandy road ftransferred into a

fine highway by surface application of clay,
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The soil of the highways traversing the south part of the county
is very loose and sandy while on the north side the soil is mostly
toess mixed with a loose shaly chalk rock and underlaid with a strata
of sand. Large canyons have formed back in the hills contiguous to
Highway No. 13-A and the patrols .are continually menaced with the
washed sand and silt. The highway ditches become filled frequently
as well as the drainage structures and it has been extremely expensive
1o keep all the drainage structures functioning. Special provisions
have been made to take care of this condition in placing a spillway
at the point of maximum flow and steepening the grade of the outlet
ditches of the darinage structures, but this has not been entirely sat-
isfactory.

The streams in this section are a serious menace to the highways,
due to steepness of the drainage area and the great amount of debris
that is carried. A water power dam with dykes has seriously men-
aced the roads adjoining Fullerton and at times has diverted the
water across the road in a number of places.

The highways have been well maintained during the last biennium
but the item of reconstruction has been the most expensive part of
the maintenance program. Adjoining the Loup River in an old stream
bed, an extensive bed of good road gravel has been found which at a
later date will be used to surface the highways. Snow removal was
carried on successfully with the patrol forces during the winter with
ordinary equipment. Owing to the fact that only branch lines of the
railroads pass through this county, no attempt has been made as yet
to eliminate grade crossings but with a few minor changes in align-
ment practically all will be illiminated at a later date.

Platte County

Platte county has three state highways to maintain. Each are of
more than local impertance, centering the traffic in the city of Col-
umbus and distributing it in all directions. Highway No. § traverses
the ccunty north and south; No. 6 east and west and No. 18 affords
an outlet to the north and west.

The soil of the valley is typical of the Platte and Loup Rivers
which is very sandy while in the hills loess and heavy plastic clay
predominate. The entire system of highways within the county has
been constructed except a small stretch beginning at Duncan and ex-
tending to the Merrick county line. This section being devoid of clay
has been an expensive and undesirable piece of highway for some
time. The county contemplaté removing this highway to the south
side of the Union Pacific railroad thus eliminating two railroad cross-
ings. It will be necessary to have suitable material for surfacing
from a clay pit south of Columbus.

Platte county ranks first in the division in mileage of gravel
surfaced roads, a major part of which has been paid from the main-
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tenance funds of the county. The Loup River bridge adjoining Col-
umbus on the south has been refloored from county funds with far
macadam resting upon crecsoted wood base. This construction is
new and is the first time in the state that this particular type has
been used on a state highway.

Each highway has been successfully maintained during the past
biennium with truck and tractor patrols. Snow removal has heen
more or less successfully carried out and with the extensive purchase
of snow fence of the slat type. It is believed that no trouble will be
experienced during the coming winter. Urged by the commercial
clubs and the traveling publie, the county board have taken action
toward the immediate removal of all grade crossings west of Colum-
bus. These crossings, each one with clear vision have caused numer-
ous accidents, many of which have been fatal.

Polk County

The highways under state control in Polk county are Highway
No. 4, the Meridian Highway, and Highway No. 16. The Meridian
Highway extends from north to south across the county while No.
16 extends from east to west, both serving the local farm to market
traffic as well as an extensive tourist traffic. No. 16 will increase in
tonage as soon as the Yutan bridge is built and will have a tendancy
to divert part of the traffic which now congests Highway No. 6 ‘from
Central City east besides opening up the contiguous territory for
direct line traffic to Wahoo and Omaha.

The soil conditions on each of the highways are excellent and
the roads are very easy to maintain but, due to a series of low
lagoons, they are subject at times to overflow. These lagoons are
for the most part without an outlet so the highway must be thrown
up higher than is usual in other localities.

Three federal and state aid projects have been constructed in
this county, each of which have been carefully maintained. The county
through its maintenance fund has reconstructed considerabie of the
highway along the Platte River bottoms, has installed d spillway ad-
joining Clear Creek and widened the Clear Creek bridge to take
care of the floods that occur in the early spring. The county has
widened all the narrow. culverts to a standard of twenty-four feet
in width and have constructed to a temporary grade all the state
highways not otherwise constructed. No gravel deposits have been
found in the southern part of the county but in the north on the
river bottoms extensive deposits have been explored and the county
is figuring on installing a pumping plant in the south channel of the
Platte River to pump gravel for all the highways within economic
haul.

B

Saunders County.
The highways included in the maintenance program for -Saunders
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County include Highway No. 7 which traverses the southeastern part
of the county. Highway No. 9 which extends from north to south
across the county and Highway No. 16 extending from the Yutan
Bridge site to the west county line. All threc highways are of-
national importance. With the 'completion of the Yutan bridge over
the Platte River to the south and east of Yutan, this highway will
relieve the congested conditions of the Lincoln and D. L. D. Highways
and give the central part of Saunders County an outlet to the Omaha
markets for their farm and dairy produets and 'also shorten the dis-
tance slightly between the county seat and the eastern points of the
state.

~

Highways No. T and No. 9 have been constructed with Federal
and State Aid funds. The entire section of No. 7 has been surfaced
and all except about six miles on No. 9 has been graveled. Six
miles of No. 16 has been graded within the county with Federal and
State Aid funds but the major part of this highway has been bladed
with county maintenance funds.

The maintenance in this county has been carvied on with truck
and tractor patrols and these in turn take care of the snow removal
in the winter. Their work has been entirely satisfactory, so that at
no time during the biennium have the roads been closed.

Extensive deposits of good road gravel have been found at
Wahoo and Ceresco and this has been used on the State Highway
No. 9. The county has through its lTocal funds, contributed to Federal
Aid on a bridge across Wahoo Creek, south of Wahoo, also graveling
projects in the southeastern part of the county and the purchase of
local gravel pits to further the maintenance of the gravel roads.
The county too huas obligated itself for one-sixth of the cost of the
Yutan State Aid bridge, the balance of the expenditure being borne
by the State Aid Bridge fund, Federal Aid funds and Douglas County.

Stanton County.

The highways maintained in Stanton County consist of Highway
No. 8 which extends ifrom east to west across the county and No. 15
that extends from the Colfax County line to Pilger. The soils of
these two highways are varied and consist of sand, gumbo and loess,
each of which demand different treatment in maintenance and con-
struction. On Highway No. 8 west of Stanton, the highway skirts
the clay hills which are underiaid with sand and gravel and the wash
from this deposit has caused much trouble with silting up the ditches
and the drainage structures. All of Highway No. 8§ hag been con-
structed with Federa! and State Aid funds and Highwav No. 15 has
been constructed to a temporary grade with maintenance funds. The
county has constructed all the bridges on the state highways of
sufficient width that two vehicles can pass with safety. Owing to
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the fact that all the railvoad crossings are open and the visibility
is good, no grade crossing elimination is contemplated at present.

In the extreme western part of the county, extensive gravel de-
posits have been found. Some of these have been worked commercially
but up to the present time the county has no gravel roads, although
they contemplate the use of this material in the mear future. In the
eastern part of the county, west of Wisner on the “Oscar Thompson
Farm” a deep and valuable deposit of course gravel has been found
recently and offered to the county or contractors at a very reasonabte
price per load at the pit.

The maintenance has been carried on with tractor and ftruck
patrols. Their work has been exceptionally good so the road has at
all times been in a satisfactory condition. Snow removal has been
carrvied out with the patrol forces with the ordinary equipment and
has been a means of keeping the highways passable during the
winter months.

Washington County

The highways included in the state maintenance program for the
past biennium include No. 5 extending from north to scuth across the
county; No. 30 extending east and west and No. 31 extending from
the Douglas County line’in a northerly direction and connecting with
No. 80. This system of highways which affords an outlet to the
markets not only within the county but also to the Omaha markets
is very heavily traveled by trucks as well as pleasure cars.

Highway No. & has been constructed across the county with
Federal and State Aid funds. A part of No. 5 has been graveled.
Highways No. 30 and No. 31 have been bladed and shaped with
county funds into an exceptionally good road. The soil on Highway
No. 5 is for the most part loess combined with silt and washes
badly while Highways No. 80 and No. 31 are of loess entirely and
requires no special effort or method to maintain. Typical of the
Missouri River bluffs large erosions occur which are at times very
diffieult to check. During the past biennium the largest items of
reconstruction have been at these places, especially south of Blair,
Nebraska. At the present time, the county is framing a creosoted
wood trestle at a point one mile north of Nashville, this being the
first sructure of the type in the division.

The county through its maintenance fund has contributed to the
gravel surfacing on Highway No. 5 from Fort Calhoun northerly
towards Blair and contemplates further improvement in surfacing
this coming year. Deposits of gravel of fair quality have been
found west of Herman but the overburden is so heavy that it
would not be economic to strip the pit as better gravel could be
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shipped in from the Platte River at a cheaper rate than could be
produced at this point. Deep under the hills west of Desota lies
an extensive bed of good gravel which has been explored and tested
during the past year but has been found that the cost of getting it
out is so expensive that its use is prohibitive at the present time.

The highways have been well maintained during the past
biennium. The county has used the patrol forces in removing snow
in the winter. This county fortunately has no railroad grade cross-
ings excepting within the city limits of Blair and on Highway No. 31.
Due to slow speed of branch line trains the county has taken no
action as yet to eliminate them.

REPORT OF DISTRICT THREE
A, C. Tilley, District Engineer

MILEAGE OF STATE AND FEDERAL ROADS WITH CLASSIFICATION
OF IMPROVEMENTS.
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Antelope . 71.95] 0.0 | 12.00] a12.00)" 9.75] 33.00{ 66.75] 5.00
Boyd .. 1.0 0.0 4.9 2.46 0.0 | b45.1 50.00] 11.0
Brown 67.76 0.0 8.41] ¢ 1.64 0.0 22,00 30.41| 37.36
Cedar ... 75.5 0.0 30.76 0.68| 15.82 0.0 47.04] 28.24
Cherry .. 134.0 0.0 0.0 11,91} 12.65] 23.0 47.56| 86.44
Dakota 36.0 0.0 3.4 | d 207 12.92 8.0 24.32] 11.68
Dixon .. . 47.35 0.0 0.0 | 492] 27.659 0.0 | 28.151] 19.199
Holt 7. 134.0 0.0 15.55| ¢18.08] 11.54| 48.00] 87.62] 46.38
Keya Paha | 60.5 0.0 17.0 1.36 6.19[ 20.49] 28.04[ 32.46
Knox ... | 98.00 0.9 18.65 0.0 3.43] 75.92| 98.00 0.0
Madison .| 80.47 0.0 25.0 | f14.12] 14.27| 36.48| 80.47 0.0
Pierce 54.5 | 0.0 ] g 1.0 4.10} 15.338] 24.062] 44.0 10.0
Rock 92.00 0.0 0.0 | 16.168] 1.003 0.0 | 17.171{ 74.829
Thurston . . 0.0 0.0 0.0 20.07 7.00| 27.07 0.0
Wayne 0.0 0.0 0.0 | 24.203} 12.00} 36.203 0.0
Total 0.0 | 137.27] 85.08]174.843]355.052]713.705/362.578
NOTES

a. of the 12 miles of sand clay 4.8 miles is also graveled.
b. includes mileage under No. 4.

¢. clay surfaced road is also graveled.

d. clay surfaced road is also graveled..

e. 5.55 miles of the clay surfacing also graveled.

f. 10 miles of the elay surfacing also graveled.

g. 1-2 mile ¢lay surface also graveled.
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Antelope County,

Antelope County has been at all times very progressive in the
development of its roads both State and County. They have followed
a very consistent plan of completing one route before starting another
as they have felt that the road was only as good as its poorest part
and they have endeavored to make one route complete rather than
start several routes which would have left weak links in all. The
Blue Pole Highway which is coincident with Highway No. 8 in this
County is now completed across the entire County, the last six miles
from Clearwater to the County line being finished this year. In a
similar way the County each year has a construction crew at work on
its feeder roads and this outfit completes each feeder before another
is started. As a result this County is gradually and surely building
a fine net work of roads, and while completing their through routes,
they are opening up their market roads so that each thickly settled
farming community has its outlet.

Fortunately local gravel deposits are available within easy hauling
distance of the State Highway and it has been the policy to gravel
consistently as a part of the maintenance program. This has been
carried on very economically due to the nearness of material and
already twelve miles have been surfaced. It is expected that another
yvear will find all Federal Aid construction surfaced with gravel.

Maintenance has been carried on systematically under the direction
of an experienced maintenance supervisor and the results have been
excellent as well as comparatively economical. Trucks and tractors
with multiple blade maintainers and heavy drags form the principal
maintenance equipment, though two team patrols were used where the
soil was light.

All roads are well marked in a very neat manner with the
Standard Nebraska Highway marking and particular attention has
been given to marking bad railroad crossings, dangerous curves and
narrow bridges.

Excellent cooperation from the County Board of Supervisors and
all County officials in carrying out a definite program is the real
basis of the successful biennium just passed. '

Boyd County.

Boyd County, so situated that it is bounded on one side by the
Niobrara River, barring travel to the south, and so situated that
its long east and west highway is crossed and recrossed by the
Ponca Creek, which carries a torrent of flood waters at certain
seasons, has found it necessary to spend most of its money and
efforts to date on the construction of bridges. A State Aid bridge
has been built at Red Bird crossing the Niobrara and this year a
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protection jetty and mat was built at this side. A Federal Aid
bridge was completed this year south of Spencer at the site known
as the Whiting Bridge, crossing the Niobrara. This bridge is a
concrete arch structure and is the gateway from Boyd County and
points in South Dakota and the Black Hills to the South. Beside
these two large structures several bridges of about one hundred
foot span have heen built across the Ponca Creek, one span being
completed this year,

This County has constructed only one short road project due
to its expenditures for bridges which reduced its funds. This project,
being number 110-A, which was in controversy for over a year and
practically impassable during that time, is now complete and graveled
with a four inch thickness. It is in excellent condition and a
source of joy to both local and through travellers who used to
cross this hazardous Ponca Valley before the construction of this pro-
ject was completed.

With the important bridges out of the way, this County now
plans to conecentrate its attention on the construction of Highways
No. 8 and No. 12.

The soil in his county varies greatly ‘from heavy gumbo and
blue clay in the bottoms to light sandy loam as the Highway
proceeds west. Excellent and abundant deposits of gravel in the
hills provides an economical material for permanent econstruction.

At present there are only eleven miles of unimproved roads, all
the rest having been constructed to temporary grade with a blade
grader making a very fair road for travel. Two truck maintenance
patrols fully equipped with also a tractor and grader outfit for
shouldering and reconstruction has, taken care of the maintenance
in a very good manner. Through close cooperation of the County
Board during the past season very good results have been obtained
and it is expected that this County so rich in natural road material
will soon take a foremost place for good highways.

Brown County,

With only a small fund to work with and nearly sixty-eight
miles of highways, this County has made excellent progress with
one-half of the roads in an improved condition. The soil varies
from sand and sandy loam to gravel. To date eight and one-half
miles of Federal Aid road have been constructed and promptly
graveled by the County.

With a heavy gang maintenance outfit putting up temporary
grade where soil permits and when funds are available, this County
is gradually working out an improved system of highways, both
State Highways and feeder roads, that is of great benefit to the
County at large. -
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Projeet 197 which is a short project over the bluffs and making
an approach to the Meadville Niobrara bridge is now complete.
Another project which will be an extension to this in the direction
of Ainsworth is now being advertised for letting.

The hearty cooperation and progressive spirit of the County
Board and County officials in this County has been commendable.

Cedar County,

Cedar County is favored for the most part with good soil con-
ditions and under proper maintenance the Highways has been kept-in
very géod condition particularly during the past season. Patrols
have been kept regularly only on Highway Number 15, which is
about fifty-two miles long through this County. Highway Number
One has been partly constructed by the County and has received
intermittent maintenance. Highway Number Four is still unimproved
in this County. A new bridge across the Missouri River at Yankton
adds greater importance to both Highways Number 15 and Number
4, since both these 1oads lead to Yankton, South Dakota, Formerly
a ferry crossing was the only means of getting into South Dakota
at this point but with the opening of the bridge in October, 1924,
a much heavier traffic is expected over both Highways.

This County has many gravel deposits which have made gravel
surfacing of the Highways quite an economical improvement. The
road from Laurel to Fordyce is now gravelled with a three inch
thickness making an excellent road between these points.  The gravel
used contained just enough natural binder to cause good compaction of
the aggregate. The construction outfit which put on the gravel
worked twenty-four hours a day. No stops were made for meals as
the drivers of the trucks took their meals in shifts of three to five
at a time thus keeping the loading equipment busy at all times and
causing no loss of time. A belt conveyor carried the material to
rotary screens and hence to a loading bin. Twenty trucks ranging’
in capacity from one yard to four yards did the hauling. Only two
pits were opened to gravel the entire distance from Laurel to Fordyce.
The extreme haul at any time was about twelve miles.

Three shifts of inspectors were necessary due to the night hauling.
Inspection was especially difficult due to the fact that the gravel
deposits varied from specification material to very fine material
necessitating frequent tests. Screening was found to be impessible due
to the clay content which clogged the screens preventing the removal
of the fine material. In lieu of screening, extra material was added
to replace the fine sand. In some cases it was necessary to add as
much as 459. .

All Federal Aid construction in the County is now graveled except
for about seven miles.
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Project 72-B from Fordyce to the Yankton bridge was dis-
approved by the Federal Bureau of Roads because it served as a
feeder to a toll bridge although the state department had prepared
plans and taken bids which would have permitted of its construction
this year. This link would complete Highway Number 15 across this
county and connect with South Dakota.

The state of improvement in Cedar county is well above the ave-
rage. Highway No. 1 will probably be constructed next year.

. Cherry County

Cherry county, commonly thought to be the real home of sand
hills, is rapidly coming into it’s own and a study of this county shows
that its voad building possibilities are not quite so desolate as they
appear. This county boasts of one hundred and thirty-four miles of
state federal aid roads, one hundred and twenty-five miles being on
Highway No. 1, east and west across the county. Many consider the
building of roads across this sandy stretch to be an endless task,
yet a first class start has already been made and at the present
time another twenty-two miles of clay surfaced road is being added
to take away the terrors of a trip across this long county. The
Valentine to Sparks project, now complete, is in excellent condition
and upon the completion of the present project this winter, approxi-
mately one-half of the distance across the county will be finished.

Construction consists of grading up the sand and covering it
with clay, magnesia, loam, or top soil, depending on the material
available. The difficulty is to find the surfacing material but ex-
‘perience has shown that perseverance in this case generally wins.
Sometimes the material is found in the most unlikely places and re-
sults are only obtained by hboring everywhere until success attends.
‘Sometimes a scarcity of good heavy material causes the use of what is
feared to be rather light and risky substitute but curiousty encugh
this light material often gives first class service and surprising re-
sults. Of course the traffic is not particularly heavy.

About twenty-three miles of road have been constructed on
temporary grade where soil conditions permitted and many short
grades- have been built up through maintenance, taking care generally
of the low marshy places. The patrols, all but one of which are
team patrols, spend their time claying, grading up low places, haying
the hills, and dragging where possible until at the ‘present time a
very fair trail road with occasional good stretches is available across
the county and can he traveled without difficulty. A truck patrol
maintains the project from Valentine to Sparks.

The county board has been very progressive and the maintenance

is very ably handied in a systematic manner making possible the
great improvement that has been made against great odds.



Cherry County is not all sand. The Niobrara River offers beautiful scenery and some very productive valley.
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With the same progress during the next biemnnium as has been
made in the past, the last very important and difficult link in
Highway No. 1 will be nearing tompletion.

B

A few buffalo that defy the white man under the protection of
the State Game Reserve in Cherry County along the completed Valen-
tine-Sparks highway project.

Dakota County

This county, with thirty-six miles of state federal aid roads, has
its grading construction about one-half completed. Two federal aid
projects have been constructed here and a gravel surfacing placed on
about three and one-half miles. Two miles of this, between Dakota
City and South Sioux City has a four inch course while the other
which was placed under maintenance has about two inches.

Construction has been completed now on Highway No. 5 across
this entire county; this is known as the Washington Highway. Future
construction will be done on Highway No. 1, known as the Antelope
Trail -and Grant Highway. -

This county for its size, is crossed by an excessive number of
large ereeks and streams necessitating large and expensive bridges.
During the past season order was placed by the county for replacing
such bridges as are necessary on the Federal aid work and construe-
tion of these will be complete next summer.

Situated adjacent to the Iowa state line at Sioux City, the roads

in this county are subjected to a very heavy traffic consisting of
automobiles, heavy horse drawn vehicles, and a great many heavy
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trucks, hauling produce from the truck farms, dairy farms, etc, to
the Sioux City market. Because of this, maintenance has been very
difficult, for it has been found that the earth and gravel roads can-
not withstand the loads they are daily subjected to when in a district
receiving the heavy rainfalls common in northwestern Iowa and this
part of Nebraska.

The maintenance forces have consisted of two well equipped
tractor patrols, with extra help most of the time, and though these
patrols have worked diligently, only fair success has resulted against
such great odds.

It is considered that more expensive construction will be necessary
particularly adjacent to Sioux City.

Dixon County

Dixon county with excellent road soil, nice to construct and
easy to maintain, justly boasts of its good roads. With Project 31,
from Poneca to Allen, and Project 57, from Allen to Wakefield, both
complete, Highway No. 9 is complete across the county.

A contract has been awarded for graveling about ten miles of
Project 81 starting at Ponca and running south. This particular
piece of road consisting in part of black gumbo and running through
some low bottoms was the poorest part of a very good road and the
graveling of this stretch will be very beneficial. '

With Highway No. 9 finished, future construction will be carried
out on Highway No. 1, east and west through the county.

Maintenance in this county has consisted of two truck patrols
fully equipped, and with two men to each patrol. Both patrols worked
on Highway No. 9, while the county with county patrols took care
of No. 1. ’

Excellent cooperation and understanding on the part of the county
board and other county officials has made for progress and has
been a definite factor in carrying out a successful program.

Holt County

Because there is a definite and well defined difference in soil
conditions the farther west one goes in the Elkhorn valley, it might
well be said that Holt county is “where the west begins,” for it is
in this county that the real change in soil conditions is consumated
and we find all through this county difficult sand hills to cope with.
For this reason construction has been more costly here, necessitat-
ing a heavy clay surface with long hauls on the material in many
cases. Consequently the constructed mileage is not az great as it
would otherwise have been, yet good progress has been made and
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many of the most serious problems have been met. By use of a
blade grading outfit temporary grade has been constructed wherever
the soil would permit. This work has been done under the guidance
of a supervisor of maintenance as part of the maintenance program.
During the past season as a result of studious attention in the carry-
ing out of a previously planned maintenance program under this
supervision, it has been possible to keep the roads through this
county in very creditable condition in spite of the drawbacks imposed
by nature and real iniprovement is apparent.

With a natural gravel deposit located at Stuart, it was found
economical to gravel from this town to the west county line, cover-
ing Project 168-B which was a sand clay job with about two inches
of gravel which was needed ag a stabilizer for the clay surface. This
was particularly needed due to the wet condition of the borrow pits
at certain seasons causing the surface to break up in places and
causing waves. This condition has been improved considerably by
the addition of gravel.

From O‘Neill north an excellent road has been maintained at all
times. This project which is twenty miles long extended by chance
through a section of country which contains a natural gravel and of
the twenty miles there are ten miles which have a natural gravel top.

Maintenance has been carried on mostly by team patrel because
the wvariations in soil conditions were wide and the use of motor
patrols was not found adaptable. One truck patrol is used on the
twenty mile project from O’Neill north.

Slowly but surely this county is making progress against adverse
conditions.

Keya Paha County

Situated about twenty-five miles from the nearest railvoad, good
roads mean much to this county. There are two roads leading to
the railroad from the county seat, one to Basset and one to Ains-
worth, opening up a market for the produce and cattle which come
from this county. A state aid bridge with a short earth project
which cut down the bluff approach to the river affords a pass to the
southeast, while a federal aid project has just been completed to the
bridge on the Niobrara, southwest bhefween Springview and Bassett.

The soil in this county varies from Butte outcrop in the hills
ahove the river to an excellent gravel and loam mixture on the
table land swhich gradually runs into sand in places in the
western part of the county. With an improved mileage of thirty
miles, about seventeen has been through this gravel soil, making an
excellent road. As though nature had conspired to meet conditions,
this gravel soil is particularly opportune, for this county is so small
and sparsely settled that funds are meagre and the excellent 'soil
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conditions which have made maintenance costs light have solved the
problem of finance nicely.

Maintenance has consisted of four team patrols working part
time and under good supervision with cooperation from the county
board a success[i.] program has been carried out in spite of meagre
funds.

Inox County

With nearly one hundred miles of state federal highways this
county has every mile improved, either permanently graded or on
temporary grade.

Three federal aid projects have been built mow and a fourth is
under construction. A very varied soil condition exists throughout
this county, ranging from sand, clay, black loam and soft shale, to
excellent gravel deposits. Of the three finished jobs, two have al-
ready been graveled under maintenance and work has been started
on the third.

Difficult drainage preblems are encountered throughout the county
because of the wvery hilly nature of the ground. Many running
streams as well as many dry creeks have to be bridged with large

A twenty-five hundred pound charge of dynamite moved a rock
cut on Knox County Project No, 113-B, but due to poor management
one horse was killed, a school house and several automobiles badly
damaged, and several spectators and laborers narrowly escaped death
by falling rocks.
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structures making expensive construction and taxing the bridge fi-
nances of the county to the limit. Because of this it is intended
to use many creosoted timber bridges in order to bring the expense
within veach of the finances available.

In addition to the federal aid projects, a state aid bridge wtih
fill approaches has been built at Pischelville.

On account of the great mileage, opinion of county officials has
been divided as to location first to be improved but a very consistent
and equitable system has been followed.

Five tractor patrols and one team patrol take care of the main-
tenance in this county with good results. -

, Madison County

Madison county has a large mileage on the state and federal aid
s_vs'tem and this county is rapidly bringing their roads into good con-
dition. Already approximately one half of the system is built to
permanent grade, while more than a quarter of the system has been
graveled. All of the System not built to permanent grade has been
constructed to a proper cross-section with temporary grade through
the medium of heavy maintenance crews and light construction crews.

This county firmly believes in a permanent type of construction
consistent with existing conditions and have adopted gravel surfac-
ing because of the nearness of the material which makes this type
of construction the most economical. It has been found that the
soil is well adapted to take a gravel surface and the twenty-five
miles already constructed have been a real success. Maintenance
costs have heen cut preceptibly wherever the gravel has been put on.
Heretofore the graveling has followed the grading after a period of
two or three years and it was found that considerable expense was
necessitated to put the grades in condition to gravel. For this reason
it is probable that as a matter of further economy this county will
follow all earth work immediately with a gravel surface.

Madison county is seventh in number of automobile licenses sold
and the maintenance fund has been large enough to permit con-
siderable heavy maintenance and surfacing to be done by means of
county-federal aid.

It is further to be noted that Madison county has been consistent
in their construction in that they have followed a policy of continuous
censtruction, completing one highway before another is started. In
their gravel surfacing they have followed a similar policy with the
result that a continuous system is being constructed with no un-
constructed gaps.
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Pierce County

Pierce county has fifty-four miles of state and federal aid high-
way. Approximately twenty-eight miles is on the Meridian Highway,
which is an International highway 3,100 miles in length, extending
from the city of Winnipeg, Canada, to the City of Mexico. This is
an important north and south highway across the United States. The
other twenty-six miles is on Highway No. 1, a through highway
across northern Nebraska which promises to become an important
route.

About one-third of the highways in this county have been con-
structed to permanent grade, while all the remainder except for ten
miles has been brought to proper cross-section on temporary grade,
making travel easy and enjoyable.

Regular maintenance patrols are employed to take care of the
upkeep of all the improved roads and good results have been ae-
complished.

Construction morth and south through Pierce county has been
rather expensive due to the lay of the country, which has presented
formidable drainage problems. On all projects a great number of
drainage structures have been necessary, including numberless bridges,
box culverts and pipes, together with many overflow pavements and

Pierce County P'rejeci Ne. 126-B, earth road, smooth as a table and a
joy to drive upon.
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channel changes. In all cases high grades have been essential due
to habitual overflow from the streams which run parallel to the road.

In spite of the difficulties including only meoderate funds, three
excellent projects huve beern built and the worst places have already
been eliminated. This county has kept their construction continuous
with 2 view to completing one road before another is started. About
eight miles remain to c¢oinplete the Meridian Highway and this
doubtless will be huilt next season.

Rack County

Rock county, laying in the very heart of the sand hills with
practically no material of which to build roads, has ninety-two miles
of stale and federal aid roads. With nature and financial conditions
adverse, this county has a real problem to face. It is this county
which every traveler used to dread becazuse it was noted in Nebraska
highway history as having the “sandiest sand road” possible. This
road from Newport to Bassett in the dry weather was practically
impassible and many a vehicle has, in the old days, turned back or
“stayed stuck” because of its sandy condition in spots alternating
with bottomless lake beds in other spots.

Today a road is built between these two points—a high dragline
grade where needed and surfaced with clay hauled long distances.
This road is now again the talk of the travelers who remember it
of old, because it is now a wonderful improvement in defiance of
nature. The driver who dreaded his trip in the old days now drives
at forty miles per hour over this road making the distance in per-
haps one-tenth the time formerly required.

Because of its location in the valley with the water from the
surrounding country draining to it from all directions, it has been
a very difficult road to keep up. At times the ditches which are
four to five feet deep run full of water for weeks causing no slight
damage and making a terrific strain' on the very meagre maintenance
fund. However, perseverance has conquered in both the eonstruction
and the maintenance and a very good road encourages this country
to carry on against odds.

A state aid bridge has been constructed across the Niobrara
river at Riverview and about one mile of grade has been constructed
in the high bluff on the south end of the bridge, this also being done
by state aid. This makes a connection and an outlet from Spring-
view to the railrcad at Bassett and is much used for marketing
purposes.

Because of the limited funds only the seventeen miles of econ-
structed road are maintained regularly although the sand trails are
kept hayed so that traffic may get over them without great difficulty.
These seventeen miles constructed can not long stand the present
traffic unless funds are obtained to add a gravel surface.
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On the whole, with natural resources, finances, and location
against it, this county has made a very perceptible progress.

Thurston County

With only about twenty-seven miles of state highways to con-
struct this county is comfortably fixed. To date all but seven miles
of the system has been permanently graded. All the permanent
grading was done on Highway No. 5 and this highway was com-
pleted across the county this year. Another season will see all the
state highway permanently graded and attention will then be turned
to graveling.

Three regular and fully equipped tractor patrols take care of
the maintenance which is excellent most of the time. t

Favored with good soil for road construction, this county is not
g0 fortunately situated for drainage conditions as it is crossed and re-
crossed by many streams and dry creeks which in time of flood or
freshet do great damage, often inundating the roads in the bottom
land and on one occassion flooded the town of Homer, causing ex-
tensive ruin. Due to this condition many large bridges are needed.
Because there is so much Government land on the Indian Reserva-
tion in this county, the total taxablé property is not great and the
fund for bridge building is very small, making it difficult under the
circumstances to keep the streams bridged.

There are two Indian Reservations located in this county, the
Winnebagos and the Omahas both being located here, and one inter-
ested in Indian lore may find much to interest him.

Wayne County

Wayne county, though it has only thirty-six miles of state federal
aid roads, four miles of which are on the county line but maintained
by Wayne county, also maintains regularly other important roads in
the county, making the total miles under constant maintenance about
one hundred. This maintenance is paid for from the state mainten-
ance fund.

Wayne county has been exceptionally progressive in building up
its county roads and feeder roads. Most of this work has been done
with a heavy blade outfit although low bottoms subjected to flood
conditions have been elevated or put up with teams and fresnoes in
many places. It is particularly to be noted that this county provides
. excellent drainage for all its roads including even the temporary
grades. Permanent drainage structures are put in as soon as any
improvement is made, this being considered good economy as none of
the structures have to be removed when permanent grades are laid.
This county is also conspicuous for its many concrete bridges. Good
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soil conditions, good drainage structures and many maintenance crews
are the causes of the good condition of the roads, both highways
and feeders in this county.

All except twelve miles of state federal aid highways have
been constructed to permanent grade. To date no gravel has been
placed but the county ‘plans to start graveling its constructed roads
next year.

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

MILEAGE OF STATE AND FEDERAL ROADS WITH CLASSIFICATION
OF IMPROVEMENTS.
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a. included with No. § also.
b, included with No. § also.
¢. included with No. 2,
d. included with No. 6,
e. included with No, 6.

Buffalo County

The state highway from Shelton to Kearney runs parallel to the
Union Pacific railroad in the Platte valley through low ground and
has been the cause of considerable expense raising grades and making
drainage ditches. This has always been one of the worst stretches
on the Lincoln highway as it was not only low but a snow trap in
winter. An entire new road has been built and graveled and it is
now one of the best.
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The road north from Kearney is through the hills. The soil is
mostly yellow clay which makes a fine surface but powders in dry
weather. It will, however, make a good binder for the gravel that
is now being placed.

Blaine County

~

The state highway in this county will have to be surfaced with
clay for its entire length. County has clayed and hayed part ‘of
the system but it is more or less of a temporary nature. Clay with
suitable binding qualities is very hard to find. This county, along’
with several other counties in the west where soil is light or sandy.
and where funds are small and traffic light, needs a revision of the
present statutes covering the distribution of maintenance funds and-
the possible use of state aid funds independent of federal aid. Such
revision would mean help from the eastern county with large main-
tenance tax since they use the through roads as the Potash Highway
very largely and also it would mean that a type of construction
could be adopted to fit local needs and light traffic rather than an
expensive standard federal aid type which could not be maintained
and which would blow away under winds more rapidly than it would
wear away under traffic.

Custer County i

This county has the largest mileage of improved roads in the
district. On account of the number of miles of heavy construction
to be done it was not thought advisable to spend rany funds for
graveling until Projects 22-42-127 and 188 were completed. These
projects improved the worst stretches in the county, and future funds
will no doubt be used for graveling.

With the exception of nineteen miles of sand Custer county
has splendid soil for road building.

Dawson County .

Dawson is another county strongly in favor of gravel surfacing.
There are now 28.25 miles of gravel in the county. Low, flat country
with resultant drainage problems together with gumbe soil has been
the cause of poor surface on roads that have been built to tempor-
ary grade. Graveled federal state aid projects have made a remark-
able improvement and this county now has some of the best roads
in the state. ’

Greeley County

This county is extremely hilly and grading has necessarily been
heavy and drainage structures numerous on all three federal-state
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projects. The soil is perfect for road surface. On account of the
above conditions funds have not covered as much mileage as in ad-
jacent counties.

Garfield County

Projects 34-A and 84-B has made it possible for the entire north
part of the county to reach their only shipping point, Burwell. The
road runs through a canyon where formerly there were fourteen
per cent grades, narrow roadway and bad curves. With the grades
cut to maximum six and one-half per cent and curves either elimin-
ated or widened, this road has meant a great deal to the entire
county. The part of the road not in the canyon had to be surfaced
with clay. As a further improvement the county has surfaced this
with two inches of gravel. All future improvement will be expen-
sive as the entire north part of the county is in the sand hilla.

Hall County

Hall county was one of the first three counties in the state to
surface with gravel. Each year since 1920 all available funds have
been invested in gravel surfacing until there is now 52.75 miles of
gravel on the state system. It is worthy of note that the Grand
Island Chamber of Commerce has cooperated with the county and

r)
3 a

Hall county gravel pumped and screened and deposited ready for
maintenance crews to haul whenever spare time is found. This method
insures an ample supply for winter months when pumping and screen-
ing is impossible or costly.
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i
' state to the extent of donating $5,000.00 towards graveling. The g
county owns and operates their own gravel pits.

On account of the flatness of the country it has been a problem \
to properly drain the highways. Soil in the vieinity of Grand Island
is light and it is difficult to find suitable binding material that will
stand up under the heavy traffic.

Four bridges across the Platte river south of Grand Island have
been built from federal, state and county funds. These consist of
two bridges with three eighty-foot steel truss spans each; one bridge
eighty-foot steel truss; one of six eighty-foot steel trusses. The
abutments are built of reinforced concrete resting on forty-foot wood
piling; the piers of reinforced concrete resting on forty-five-foot wood
piling. The total length of bridge, 1,040 feet.

Howard County

The road from St. Paul to St. Libory on the road to Grand
Island undoubtedly was as bad as any in the state as it was little
better than a sand hill trail. Since this streteh has been graded and
surfaced with clay it now ranks with the best of federal state aid
earth roads. The heavy traffic and wind has worn the clay surfacing
to such an extent that gravel surfacing will have to be placed in the
near future to save the clay binder. Another feature of improve- |
ment is the elimination of two railroad erossings at St. Libory.

Lincoln County.

Lincoln County Project 221-A bituminous concrete pavement connect-
ing North Platte and the State Farm.
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Probably in no other county has federal state aid been of more
benefit. The entire length from east to west is through low country
adjacent to the Platte river with soil varying from sand to clay and
gumbo. With the exception of nine miles there is now a graveled
surfaced road across the county.

The paving of two and one-half miles from North Platte to the
State Experimental Farm created quite an engineering problem as
the road was through low, wet ground. Through the swampy por-
tions gravel was placed on the subgrade in order to overcome capil-
lary action.

Loup County

Loup county has no railroad entering it so has to depend entirely
apon its highways. South of the Loup river the soil is good, but
from Taylor north through to the county line the scil is practically
all sand. Clay deposits, however, have been noted along this road
which will cut down future road improvement costs considerably.
Fourteen miies of this road has been graded and hayed. On account
of lack of funds maintenance in this counfy 15 a problem.

Logan County

This is one of the sandhill counties and suitable road improve-
ment consists mainly of clay surfacing while many miles must be
covered with hay or straw to make traffic possible. Another biennium
should see the completion of the east and west state highway.

McPherson County

This county can hoast of onhly one short state highway but most
of this highway has been built by state federal aid funds. This
heing another county in the sandhills all projects with little excep-
tions have had to be built with clay surface.

Sherman County,

Soil and topography are of two kinds. Along the Loup river
valley Project 37 is built on light soil through comparatively flat
country. ’

Other projects, 92-A and 92-B and 212, are through a very hilly
part, necessitating heavy grading and large drainage structures.

Except along the Loup river the seoil is fine road material.
Features on Project 212 are the three channel changes and propesed
overhead bridge crossing the C. B. & Q. R. R. tracks.
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Thomas County

Practically every mile of state highway will have to be surfaced.
Good clay is difficult to obtain. County has hayed a good portion
of the highway but is handicapped by lack of funds for maintenance.
As stated under Blaine County this county needs a revision of the
present highway laws.

Valley County

A problem in this county on the road which runs from North
Loup to Ord is drainage. Federal Aid Project 85 is built along the
foothills. Flood water which comes down the ecanyons carries silt
which is deposited on the flats in ridges causing the water courses
to change before reaching the road. Old, well defined water courses
have been filled up rendering some of our drainage structures prac-
tically useless. Overflow pavements have since been installed and
appear to have solved the trouble. :

Project 193, from Ord to Arcadia is built through the worst hills
in the county. Fourteen per cent grades have been cut to seven
per cent and bad curves eliminated and flattened. This road will be
of great benefit to the county as heretofore there was practically no
road connecting the southwest part of the county with the county seat.

Valley County-Ord-Arcadia Project 193. A genuine blessing to the
traffic that must pass through these hills. Fill practically
complete ready for guard rail
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)
View of side hill cut and fill at the beginning of curve shown in first
picture, Project 193.

Wheeler County

Another sand hill county where improvement means surfacing
with clay. Considerable surfacing has been done, but like other sand
hill counties the cost of maintenance is more than the available
funds, This county, like a few others needs the sufficient support
of maintenance funds from eastern counties to insure proper main=-
tenance to roads used largely by eastern traffic.

= e he o
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REPORT OF DISTRICT FIVE
A. M. Gaddis, District Engineer

MILEAGIE OF STATE AND FEDERAL ROADS WITH CLASSIFICATION
OF IMPROVEMENS,
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a. 10 miles of improved road contain sufficient gravel in soil to be called
gravel surfaced.

Arthur County

Arthur county is one of the sand hill group, the principal ifl-
dustry being grazing. It is an inland county, its only outlet being
south to Ogallala via the only state highway in the county.

Road building here is a very difficult task on account of the very
unsatisfactory character of the soil. Little or no good road building
material is available within the county.

Some seven miles of the total fifteen miles of state highway

in the county have been graded to permanent grade and surfaced-

with the best local material available.

Another problem confronting Arthur county is that of main-
tenance. Sufficient funds are not available in so sparcely a settled
county to properly care for their highway after construction.

Banner County.

Banner county is an inland county, its only outlet being the
state highway which traverses it leading to Gering and Scottsbluff
on the north and Kimball on the south. All the freighting for the
county is done over this highway and thousands of bushels of wheat
are taken to market over it each year.
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The highway south from Harrisburg has been constructed to the
county line, it being one of the first to be completed in the state.
On the north edge of Banner county lie a range of hills known as
Wildcat Range, which furnish excellent scenery for the tourist. All
along the highway the entire length of the county, the scenery is very
fine, the road being called by some the most scenic drive in Nebraska.

Excellent road material is available at many points along the
highway and it will be but a short time when the entire length will
be a hard surfaced drive.

Banner county is handicapped by not having sufficient funds to
make needed improvements on their highway but in spite of this they
take great pride in it and keep it in as good condition as is possible
with the means available.

Box Butte County

Box Butte county is more fortunate than all her neighbor counties
in having much more level country and soil conditions than are for
the most part excelled by none. Sandy land borders the county on
all sides but only a small per cent of sandy land lies within its
own borders.

Box Butte Counly Project No. 198-A. A speedway over which the
over-ambitious autoist can pass up the passenger trains
on the paralleling Burlington railroad tracks.
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Citizens of the county are especially interested in good roads and
they possess some highways of which any county may be proud. No
hard surfacing material is available within the county, but it is in
easy access from the North Platte river, and every advantage ‘is
being taken to get the highways surfaced.

The need for good highways is further emphasized by the heavy

marketing of small grains and potatoes for which Box Butte county
is famous.

Cheyenne County

Two views of the dirt road, Cheyenne County Project No. 130-A, north
of Sidney upon which the maintenance is excellent.
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Cheyenne county contains two state highways, the Lincoln High-
way and a north and south highway connecting with the Colorado
system south of Sidney and leading north through Bridgeport, Al-
liance and Chadron to the Black Hills. The Lincoln Highway, as in
many other counties carries a very large tourist traffic while the
fnorth and south road provides a means of marketing the large wheat
crops typical .of the table lands lying north and south of Sidney.

The north and south highway has been constructed from the
Colorado line north to Gurley, about twelve miles north of Sidney.
Seven miles of this road are under_contract for graveling, and many
miles of the remaining portion are through natural gravel soil making
the addition of surfacing unnecessary. Gravel lies in abundance
throughout the county making hard surfaced roads inexpensive.

But seven miles of the Lincoln Highway in this county‘have
been improved under state and federal aid, but the remaining portions
will come in for their share of improvements in the future.

Cheyenne county prides herself on her roads and at most tlmes
they are surpassed by none in the state.

Dawes County

Dawes county is traversed by the Blue Pole Highway and a north
and south highway leading through Chadron to the Black Hills. The
only highway to receive any state and federal aid is the one south
of Chadron. This road leads south over Pine Ridge, a range of pine
covered hills in which is located a Nebraska State Park. Those who
have seen this county, state that it has some of the finest scenery
in Nebraska. Dawes county is very unfortunate in having very
serious drainage problems with which to contend. The topography,on
the whole is very rough, this feature making road construction dif-
ficult and expensive. It contains some of the best as well as some
of the poorest road building material. Gravel for hard surfacing is .
almost unknown.

Deuel County

Deuel county is traversed its entire length east and west by the
Lincoln Highway. The Colorado or Denver branch of this highway
leaves the main highway at Big Springs striking Colorado at Jules-
burg. Conditions for road building are very favorable here, particu-
larly on account of the soil and road materials which exist in large
quantities within easy access of the highway.

Deuel county is famous for its wheat, which is raised in large
amounts, the entire north portion of the county is very productive
and wheat fields are of enormous size.
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Hooker County

Hooker is one of the sand hill group of counties, but from the
road standpoint in a way is more fortunate than some of the others
on acocunt of having a class of material which make a very good
surfacing for the sand. This clay lies in large qguantities along the
middle Loup viver. As well as having the distinction of having some
of the best road material found within the sand hill secticn, this
county contains some of the most objectionable sand along the Potash

Highway. '

Grant County

This is another of the sand hill group, not however as bad as
some of the others. No extensive program has been carried on here,
but sufficient work has been done on the Potash Highway by the
county and state to make a very passable road through the county.
It does not take .as much or as good a road in such a country to
satisfy the locdl people,. their first cesire being to have a road which
can be traveldd at all times in safety. Their highway has been im-
proved to the point where it is termed by some “a high gear road.”

In a class with niany other westerv sandy counties, Grant county
would greatly benefit by legislation. permitting the expenditure of
strictly state aid road funds indepen(lent‘of federal aid thus allowing
a lower type of construction to meet the needs of the locality and
traffic. :

'

Garden County

The Platte Valley Highway running east and west through Garden
County is the only one of which they boast. Tt parallels the Platte River
and affords very fine scenery as well as providing a means of marketing
their prineipal crop, the sugar beet.

A large percentage of the highway mileage in this county lies in sandy
land, and construction has not reached the point where a very large por-
tion of their highway has been improved. Eight miles have been built
west of Oshkosh and seven miles are now being graveled east of Oshkosh.
The remaining mileage is in some places but little better than a trail
road, all of which will require clay and gravel surface.

In additien to the Federal and State work on the Highway system,
the County has voted bonds for three permanent type bridges across the
Platte, one of which is new under construction.

Keith County

Keith County contains two well known State Highways, the Lincoln
and the Platte Valley, as well as a third highway which leads to Arthur
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from the Platte Vazlley, with the exception of the Lincoln Highway. A
great percentage of the remaining mileage of the State System lies in
sandy soil. A great portion of the Platte Valley Highway which leaves
the Lincoln Highway, has been constructed hy the State and Federal
Government, and some work has been done on the Lincoln Highway.
On account of the very adverse road conditions, but a small percent of the
total highway mileage has been improved. The Lincoln Highway is
next in line for improvement, and it should be but a short time until
a greater portion of this highway will be improved.

Gravel deposits lie along the Lincoln Highway in abundance and
it will be an easy matter to surface its entire length with this material.

Kimball County

Kimball County is traversed by the Lincoln Highway as well as
a highway which branches off at Kimball leading to Scottsbluff. About
22 miles of the total highway mileage has been improved, some of this
having been graveled from pits within short distance of the road. Gravel
‘deposits lie in abundance along both the Lincoln Highway and the Kim-
ball North road and it will be but a short time when their entire mile-
age will be graveled. The natural materials from which the roads are
‘graded contain in many places sufficient gravel to make excellent roads.

The greater part of the heavy grading work in the county has been
completed, there remaining only the highway which traverses practically
level land and on which the construction costs will be comparatively
small.

It can be safely stated that graveling this county can be done for
one-third the cost in eastern counties.

Morrill County

Morrill County is not so fortunate in her road program as are many
other counties of the State. In spite of the fact that she claims 23 miles
of the best highway in the State, she has mile after mile of road on the
State system which at times are fairly impassible. The most serious
problem confronting Morrill County is the construction of a road north
from the Platte River to Alliance. The construction of such a read will
necessitate the expenditure of considerable sums of money in making a
highway through these sand hills lying between the river and Alliance.
Sufficient funds have not as yet been available to make a start on this
piece of construction.

Bight miles east and west from Bridgeport have been graded and
graveled, and this is being extended westward toward Bayard for a
distance of seven miles during the present season. At this time also a
700 foot span steel truss bridge is being built on the Platte Valley High-
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way just south of Broadwater, 50 per cent by County funds and 50 per
cent Federal Aid.

The east and west, or Platte Valley Highway parallels the Platte
River its entire length through the county, and road materials are
easily accessible at all points making construction costs small.

Sheridan County

Sheridan county is divided into two well defined sections, the North
and South as relates to Highways, the North end made up of farm
lands is traversed by the Blue Pole Highway, the south end strictly a
Sand Hill section being crossed by the Potash Highway.

A good highway has been constructed across the North end of the
County as well as a branch leading north from Gordon connecting with
the South Dakota System of highways. Only seven miles of the south
highway have been constructed, this being.a much more difficult and
expensive undertaking.

Sioux County

Sioux County the north west corner of the State iz one in which
some of the most excellent scenery exists as well as possessing some
of the mose widely known fossil beds in the world. These fossil beds
are located near Agate, 20 miles south of Harrison. These beds have
been worked by noted geologists from all over the world and they have
produced rare specimens of prehistoric ages. A very fine museum is
maintained at Agate, to which people travel from all parts of the coun-

Sioux County Project 102-A in Smiley Canyon showing steel truss bridge
and 1 beam approaches on permanent yet cheap foundation.
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try. Sioux County is very rough and broken. Road building being diffi-
cult both on account of topography and fossil conditions. The only
achievement along this line is the construction of a Highway East and
West through the county traversing Fort Robinson and leading up
through Smiley Canyon, a spot equaled by none in the State for its
scenery. ’

Work is still in progress on the highway east of Harrison, the
county seat, and it is planned to carry this work to completion as well
as to construct a highway south from Harrison.

Scottsbluft County

The east and west highway through Scottsbluff conuty follows the
North Platte Valley, being not more than 3 miles distant from the river
at any point. It traverses some of the most fertile farming districts of
the North Platte Valley, and offers a very good view of the Sugar Beet
industry for which the Valley is famous.

i

The north and south road in the county starts at Scottsbluff, cross-
ing the North Platte River between Scottsbluff and Gering, leading
thence to the Lincoln Highway meeting it at Kimball. A 600 foot span
concrete bridge has been built over the river by the State and Federal
Government. At the south county line lies what is known as Stage Hill,
The road at this point crosses a very rugged range of pine bearing hills
over which a very fine highway has been constructed. This provides a
very scenic drive for local and tourist traffic.

Scotts Bluff County is fortunate in having an abundance of gravel,
both in the Platte River and gravel bearing hills. This feature helps
materially in the cost of permanent improvement, and enables the County
to have some of the best highways in the western part of the State.
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REPORT OF DISTRICT SIX
A. T. Lobdell, District Engineer

MILEAGE OF STATE AND FEDERAL ROADS WITII CLASSIFICATION
OF TMPROVEMENTS.
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COUNTY 1 2 3 4 5 |6 |7 | '8
Adams 50 a 4.0 29 0.0 17.0 0.0 50 0.0
Chase . 65 0.0 14 8.5 2.5 27.0 52 13
Dundy 43 0.2, 3 6 13.8 6.0 28 15
IFranklin . 45 0.2 0.0 1 12.2 19.6 33 12
Frontier 68 0.2 0.9 0.0 18.0 25.8 44 24
Furnas 70 0.2 5 0.0 22.0 34.8 62 8
Gosper .. 52 0.0 0.0 0.0 20.0 8.0 28 24
Harlan .. 87 0.0 0.0 0.0 11.3 50.7 62 25
Hayves ... .| 62 0.1 1 0.0 18.0 14.9 34 28
Hitchcock 1T 0.2 0.0 0.0 16.0 22.8 39 38
Kearney 7 0.0 15 2.8 8.2 25.0 51 26
Perkins 1 0.0 11 6.5 B 31.0 49 22
Phelps ..... 72 b 0.8 6 2.0 20.0 33.2 62 10
Red Willow . 47 c 1.8 8 0.0 16.0 92.0 35 12
Webster a20] 6 0.0 15.0 14.0 | 37 10
Total .cocveereecinans | 9% ] 98 | 26.8] 210.5 1 321.0 | 666 267

includes 4 in Hastings.
includes 8§ miles in Holdrege.
includes 8 in McCook. -~
includes 2 in Red Cloud.
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Some of the damages due to heavy rains and almost continuous floods lasting three months in the Summer
of 1923, as a result of four times the average rainfall, are noted in the following chart of Counties along the Repub-

lican River Valley: . .
County and Location ) Damage | Height of Water
Time | Aborve Normal
Dundy-—
1 mile West Parks.......oooooeees 600 ft. State Highway washed out May 22-25 .ceeerirniiienees 6 ft. to ¢ ft.
15 miles South Benkelman..[South Forks Dam broke .. .0 iieieeiiieveen e [ MAY 22 i
3 miles last Benkelman ... 1500 ft. State Highway washed out; C. B. & Q.
train wrecked, one killed 6 AM., May 23 .......... 6 ft. to 7 ft.
Hitchcock— . A
3 miles West Stratton......... 4 spans wood bridge washed away ... W7 AM. May 23 ... 7 ft.
South of Culbertson ............|River two miles wide, normally 400 feet May 23 o eciiiceieanenn b ft.
Red Willow—
MeCook Cut new channel 700 feet wide May 23-24 . 6 ft. to 8 ft.

6 ft. to 8 1t

Bartley 4 arches State Aid bridge washed away ...|6 AM, May 24 .

2 Arches State Aid bridge washed away ] Tuly 30 4 ft. to b ft.
Furnas— .
Arapahoe ..., 250 feet State Highway washed out .. May 22-25 .. 6 ft. to 3 ft.
Arapahoe 250 feet State Highway washed ocut July 28-30 .. 4 ft. to B ft,
Harlan—
South of AIMAa .orvrvviraenas Steel Republican River bridge washed away ........... Early morning of

June 7 s 9 rt.

Franklin—
Bloomington [Steel Republican River bridge wrecked ... 7 P.M., May 22 . 8 ft.
Franklin North SBpan Steel Republican River bridge wrecked...[12 P M. May 22 .. 8 ft. to 9 ft.
Webster—
Red Cloud recaeeerrcceemeenenes Pier in Republican River bridge settled ... Night May 23 ............ 10 rt.
Nuckolls— '
Superior Power Dam broke .

State Aid Bridge settled

From old settler§ is it learned that similar periods of excessive floods have occurred regularly about once
every-nine years, as long as records have been kept. The lesson from these floods teaches the public to build their roads
and bridges so that they will withstand such periodical run-offs.
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Adams County

This is the first County in Southwest Nebraska to complete all of
the grading and structures on the State voad system. The last gap,
from Hastings north to Hall County was completed in October ,1924. In
addition, the State road East and West across the County, as well as the.
road North of Hastings, have received a two inch application of screened
gravel, which was shipped by rail from Cowles, Kearney, Grand Island,
and Central City, unloaded by machinery, and hauled by trucks. This
gravel has given excellent satisfaction to the Adams County tax payers,
and has served as a model for other Western Counties. The County
Board now has two main desires; (1) to gravel the road South of Hast-
ings, and (2) to extend the State road system to reach other parts of
the County.

Maintenance with tractors and trucks has been satisfactorily and
economically handled except following snow-falls. To overcome this
situation, and to keep the roads open during the winter as well as other
seasons, a big double rotary snow plow has been purchased.

The highways right of way have been kept mowed, and have been
kept clear of advertising signs. Structures have been painted white,
and as a result, the highways have always been in good shape, and have
looked clean and neat. Cooperation with the County Board of Super-
visors and other officials has been entirely satisfactory.

Dundy County

In the previous biennium, construction was started with State Fed-
eral funds from Haigler West to the State line of Colorado. Due to the
fact that the road was not included in the new ‘“seven per cent” system,
and ‘due to the eancellation of the contract hy the contracter on struc-
tures, this project has remained in an uncompleted condition for over a
year. There has been a steady and strong demand for gravel surfacing
by Dundy County people and the County officials in line with the strong
campaign for gravel roads by the State Department, and it is expected
that this demand can be satisfied next year.

This County has had insufficient maintenance funds to have regular
patrolmen in sufficient numbers to properly maintain the State system.
In previous years debts were incurred and some of these old-debts are
still unpaid. Very limited maintenance funds have caused insufficient
work. Tn 1922 were numerous protracted floods that caused much dam-
age. Again in 1924 were damaging floods. These damages to bridges
and grades were repaired as well as funds permitted, but not as well
as County and State road officials desired. Results in counties like
Dundy are hampered by lack of funds. There are no more enthusiastic
and efficient county road officials in the State than in Dundy County.



DEPARTMENT OF PUBLIC WORKS 109

Chase County

Chase County has received four projects this last year from State-
County-Federal funds.

1. The long expected and much needed improvement of the sand
trail from Imperial to Champion. The transformation in this road by
grading, confining the blow-sand with magnesia, and surfacing the mag-
nesia with gravel, has led to the following expressions:

“The best road in the State.”

“Now that this road is completed, there is no need of a railroad
to Champion.”

“The State should buy and open magnesia pits, and ship magnesia
wherever there are sand roads.”

The magnesia on the road resembles concrete in color, and under
good maintenance is very hard and smooth.

Chase County Project No. 206 showing magnesia surfacing on a light
sandy soil.

2. Two and one-half miles of gravel North West of Imperial, which
has completed the gravel surfacing on Project 95-A.

8. The narrow light capacity bridge at Wauneta was replaced by
a twenty ton, twenty foot roadway, Nebraska Standard bridge, with a
four foot sidewalk, and four lamp posts.

4. The old bridge at Champion, on which two wings had collapsed,
was replaced by a sixty-three foot creosoted, twenty ton, twenty foot
roadway, Nebraska Standard bridge.
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Maintenance has been uniformally good and very satisfactorily and
economically handled by an efficient highway commissioner. . The entire -
State highway system was completely regraded in 1924, Co-operation
with all County officials has been excellent. :

Frontier County

One of the heaviest grading jobs in the State was completed in 1922
between Curtis and Maywood. This assured a good all-weather road
between these two towns, eliminated a dangerous C. B. & Q. R. R.
crossing, and saved two miies of distance. It is of interest that the first
creosoted timber bridge in Southwest Nebraska, and one of the first in
the State involving State-Federal funds was the C. B. & Q. railroad
over head crossing on this project. The C. B. & Q. railroasd paid a quar-
ter of the cost of this bridge. After advertising for bidders, bids were
rejected as too high, and the C. B. & Q. were awarded the bridge work:
at estimated costs, thus saving nearly two thousand dollars.

Taxpayers were well pleased with this work, and have insistently
demanded that grading be continued from Stockville East to complete
the East and West Highway across the County. This road has been
surveyed and will be under contract in 1925. This road East of Stock-
ville to Gosper County line, 22 miles in length has been blade graded,
mnd considerable improvement has been made the past two years by
iplacing- many pipes, box culverts, straightening the alignment, and doing
imuch heavy team work. The topography over which this highway
passes is almost a continuous series of deep canyons and very steep hills.

Maintenance has been good. Cooperation with the County officials
-and the public has been satisfactory. Maintenance work has been done
with tractors, trucks and teams. A new patrol shed has been erected
on lots furnished by the City of Curtis, and is used for storage, repair
shop and service for the County equipment.

Franklin County

Following the completion in 1921 of the heavy work from Franklin
West 12 miles with State-Federal funds, there was no State-Federal
work this Bieanium. A survey has been made preparatory to more
State-Federal work in 1925 East of Franklin.

Maintenance work during 1923 was difficult, and results were only
fair, due to numerous floods and delayed work. Maintenance work in
1924 has shown a very decided improvement, due to the active interest
of the County Clerk and County Supervisors. Cooperation hetween
the State and the County has been exceptionally good this last year.
The patrolmen have taken a great personal interest in their work, and
results have pleased the taxpayers.
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The good reads and good roads boosters of Franklin County suc-
ceeded in attracting two National Highways to enter Nebraska from
Kansas.

The old winding trail South of Franklin has been widened into a
fair road, and will be further improved next year. The highway north
of Franklin to Minden has been constructed and maintained from mainte-
nance funds so that except for a few hills and a short sand stretch, it
is equal to a State-Federal project. From Franklin East maintenance
has been good. :

A large frame building for a patrol station, with a well equipped
work shop and yards has been built at Franklin, and is used for winter
work. Trucks are used exclusively on maintenance work.

Furnas County

The Furnas County Board has been very aggressive in obtaining
construction” projects, and has cooperated well with the State. The
Board has also been successful in bidding in grading and gravel work
on the following projects in 1924:

1. Project 67-A. 4.5 miles of gravel surfacing East of Cambridge.

2. Project 30-B.. A channel change and fill south of Arapahoe, to
provide a new outlet for the Muddy Creek into the Republican River.

3. Project 194-A. Two and one-half miles of clay surfacing South
of Oxford. During the construction of this job, an unusual condition
was found, when a pocket of quick sand about nine feet deep and 140
Jfeet long was encountered, 11 feet under the surface of the top of a high
clay hill South of the River. The sand Wwas removed and placed in the
bottom of the fill and the cavity filled with clay.

The successful completion of these projects showed the results of
a good organization, and splendid management by the highway com-
missioner, whe personally handled the supervision of all construction
and mai.ntenance work.

Maintenance on the D. L. D. Highway across the County has been
only fair. The heavy floods of 1923 caused many washouts in every mile
and almost a year was required to overcome this damage. Satisfactory
maintenance is prevented by lack of funds, and the location of the
highway at the foot of continuous hills and across long canyons, and
is not due to lack of effort. This condition is not generally understood
by the traveling public. Heavy construction and many structures are
needed across the County, so that maintenance can he made effective.
The results of maintenance on other roads have been good. Trucks and
tractors have been used for power. A small patrol shed and yards have
been established at Arapahoe.
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Gosper County

1923 saw the completion of the 28 miles of East and West State
Highway across Gosper County, 20 miles by State-Federal funds, and 8
miles by maintenance funds. The transformation of narrow winding
canyon roads and prairie trails to standard width highways has started
a road system in Gosper County that has been the envy of neighboring
Counties. The County officials now desire the zompletion of the road
system from Elwood North to Lexington and South to Arapahoe.

The heaviest floods for nine years did much damage to the fresh
fills West of Elwood in 1923. The restoration of washouts and the in-
stallation of ditch checks occupied the patrol crew until the Fall of 1924.
The fills have now become seeded down, and maintenance has become
a matter of surface and shoulder work, rather than replacing hundreds
of feet of washed out shoulders.

A patrol shed and yards have been established at Elwood. Patrol
work is almost exclusively done by tractors.

Harlan County

Three good, permanent bridges have resulted from State-Federal
construction work this biennium at the following locations.:

1. Republican City, on State Highway No. 3, gained an ornamental
and useful forty foot, twenty ton, reinforced concrete girder with twenty-
four foot clear roadway, and four concrete lamp posts.

A neat little forty foot concrete girder bridge and approaches nearing
completion on Harlan County Project No. 71-B.




e

v ,fﬂweﬁwﬁ-r ST RO e i edial L /> i -

DEPARTMENT OF PUBLIC WORKS 113

2. Orleans received a new forty foot span, twenty ton, twenty foot
roadway, and two four-foot sidewalks together with four lamp posts,
of the same type as Republican City bridge, to replace a steel wood
bridge built ten feet off center line about twenty-five years ago.

3. Oxford acquired a new entrance into the City by the construction
of a fifty-five foot steel skew bridge opposite a C. B. & Q. railroad
subway at the East edge of the City. This permits the traffic on
State highways 8 and 7 to pass under the tracks and completed the
elimination of a dangerous railroad crossing.

Maintenance on State roads in Harlan County has been uniformly
satisfactory due to a hard working experienced patrol organization under
a very capable highway commissioner, and an interested efficient County
Board. Maintenance results have been economically obtained with the
use of tractors and trucks. A small patrol shed with work shop at Alma
is used by all road crews.

A well maintained Harlan County Highway near Alma—Earth road
Project No. 71.

During this last year, meetings were held at Republican City, Alma,
and Orleans, to attempt to obtain gravel surfacing, of which there is
none in the County. When more funds are available, and the urgent
grading needs West and Northwest of Orleans are satisfied, gravel will
be used extensively. Plans have been prepared for a grading project in
1925 from Orleans to Oxford.

Travelers report that the heaviest grades from Denver to Omaha
exist on the D. L. D., Highway No. 7, in Harlan County. To avoid these
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heavy grades and to include the town of Mascot, without any increase in
the length of the road, a relocation has been proposed which will be
surveyed and investigated next year.

Hayes County

The Hayes County Board has requested construction work Northwest
of Hayes Center, and also favors completion of the D. L. D. West of
Palisade for next year, as well as an extension of the State system from
Hayes Center to Maywood, which last request of course is impossible for
some time under the present laws.

Maintenance in 1923 was poor due to lack of funds and equipment.
In 1924 by dividing the cost with County funds, a big engine and 12 foot
blade grader outfit was purchased. This is the first workable equipment
which the County has owned. The entire State road system was graded
and put into shape this year, and the State roads have bzen in better
condition this year than ever before. Due to their big mileage and
small funds, regular patrol crews cannot be employed constantly so
erratic results are obtained. Some places the surface is good, and some
places very poor. The County officials are willing and anxious to co-
operate, but as they are actively engaged in farming and live many
miles from the State roads, the highways suffer from a lack of a prop-
erly supervised organization with a responsible head.

Hayes County Project No. 126 South of Hayes Center. A relocation

which took the traveler out of the muddy creek bottoms and frequently

impassable steep hills on either side and placed him on a fine highway
not previously dreamed of by the old settlers.
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Hitchecock County

Hitcheock County has the largest mileage of State roads in South-
west Nebraska, requiring regular patrol work, and has the smallest
funds for maintenance. Through no lack of cooperation by County offi-
cials, but through lack of funds, and lack of equipment, road conditions
have been only poor to fair. Poor soil conditions have also greatly
hampered maintenance work.

Construction work for the biennium has included two short projeets,
68-C, 4 miles East of Culbertson; and 68-D, 5 miles West of Culbertson.
The results from these two projects have not been as satisfactory as they
ghould be, due to lack of funds for maintenance and also due to the fact
that these two jobs are at the outlet of a long irrigation system and
have been frequently damaged by improperly controlled irrigation water.

During the early part of 1923, a sand storm in the Southwest corner
of the County deposited about twenty-four inches of blow sand on a
mile and a half of State road, and has made this almost impassable.
Later in 1923 came many floods and washed out many bridges and fills.
As a result of the above conditions the County and State have received
an endless amount of undue criticism,

Some law should be devised to aid Western Counties like Hitcheock,
and sustain a better condition on the State Highways, by a more even
distribution of maintenance funds.

A relocation and construction which made a speedway out of a formerly
very bad canyon crossing Hitchcock County Project 68-A.
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Kearney County

The use of Platte River gravel for road surfacing has been the
greatest activity in Kearney County during this biennium. In 1923 the
grading and structures on the Minden-Newark road were completed, and
four inches of screened gravel applied over clay surfacing in the sand
hills. The success of this gravel work encouraged the local demand for
gravel on the Harding Highway, State Highway No. 7, so a contract
from State-Federal funds was entered into for two inches of gravel sur-
facing from Minden East 17 miles, to meet the gravel surfacing in Adams
County. Half of this was completed in 1924, and the balance will be
placed early in 1925. The County Board has requested construction from
Axtell North to the Kearney bridge, and also from Minden West to
Phelps County.

On a level County like Kearney, with well graded roads, and good
soil, and plenty of maintenance funds, there are few problems in mainte-
nance work. Cooperation has been satisfactory and maintenance has
been uniformly good throughout the biennium. Tractors have been used
for surface work, and a truck has been used on the gravel for hauling:
in clay and gravel for patch work. 'Patrol sheds and yards have been
established at Heartwell, Minden and Axtell.

Perkins County

Perkins County project No. 121.—A remarkable earth road made by sur-
facing sand with Jagoon dirt. Note the sand trail close on the right.

Perkins County good roads program. started in the previous bien-
nium. Four years ago, 32 miles of crooked prairie and sand hill trails
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greeted the stranger and served local traffic. There were no road signs
or turn markers to show the stranger which pair of ruts belonged to
the State Highway. During the previous biennium, a complete trans-
formation took place. One State-Federal project of 16 miles of sand-
clay construction between Grant and Elsie was completed, and trans-
formed a winding sand trail to the “Boulevard of the Sandhills.”

The County purchased two large Holt tractors with grading outfits
and bunk houses from the State Department, and they have built real
roads quickly and economically. The entire State system has been graded.
‘They have also graded most of the main County roads. Excellent co-
operation on the part of all County officials has been the keynote of this
County’s success.

During this biennium, good maintenance has been the rule. In order
Lo preserve the clay surfacing between Grant and KElsie, which was be-
ginning to show need of repair after three years service, a gravel project
was let. The County was the low bidder. Gravel was very scarce in
Perkins County and it was necessary to remove fourteen feet of very
hard magnesia, much of which had to be blasted in order to uncover the
gravel. About one-half of the pit product could be used. The County
set up and operated a gravel loading and screening plant, and after many
delays and breakdowns, succeeded in completing their contract within
the contract figures. The gravel has given good results and much more
gravel has been demanded for next year.

-

Phelps County

* Following the completion of the Holdrege-Elm Creek highway in
1921, there developed a demand by the County officials, and taxpayers,
to arrange for improving State Highway 7 across the County. Follow-
ing several conferences between the County Board, Holdrege Community
Club, and State Department representatives, plans were prepared and
contracts let in September, 1924, for grading, structures, and two inches
of gravel surfacing from Kearney County line through Funk and Hold-
rege to Atlanta. The grading and structures were completed in 1924 from
Holdrege East, and it is expected to complete the entire project early in
1925. Following th start of work on State Highway 7, the Board asked
for similar work on State Highway 23 to Loomis, and plans are being
prepared for this work.

Maintenance on the State road was only fair in 1923. 1In 1924 due to
thé fact that the County Board took an active interest in road work with
good cooperation, and due to purchase of additional equipment, a decided
improvement in road conditions has taken place. Maintenance work has
been done with tractors and occassionally with teams.
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Red Willow County

In 1923, Red Willow received the worst floods since 1915. These
floods rendered the roads West of McCook impassable for days at a
time, and increased the demands for a good highway from McCook West.
The summer of 1924 was spent in the construction by State-Federal
funds of Project 68-B, from McCook West, which includes a half mile
of paving and 8 miles of gravel.

It is extremely interesting an:d important to record that unlimited
quantities of the best quality of washed gravel for concrete and road
surfacing have just been discovered and used in the vicinity of MeCook
from the Republican River Valley. It was generally believed that there
was no good gravel in the Republican Valley, and the discovery of this
gravel came in a unique way. On a feeder road on the D. .. D., 11-2
miles west of McCook, the farmer users of this feeder road donated
$1,100.00 to improve the road, and the business men of McCook donated
a like amount. The work was done under a committee with the engin-
eering donated by the State Department of Public Works. In grading
this road, the ditches were deepened, and gravel was found near the
surface, under about three feet of clay. Soundings were made by the
County at this point and other points, which revealed from ten to sixty
feet of good gravel lying in water.

A new gravel pumping and screening plant being installed in Red Willow
County at Perry.

The County and State have purchased and are operating a six-inch
pumping outfit and are satisfying the very strong demand for gravel
surfacing. Why this gravel was not used prior to 1924 is well expressed

mis g fe
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by the remarks of the man on whose farm the pit was found: “Yes, I
knew there was gravel there, but 1 never knew there was any other way
to get it out except by slips, and never paid any attention to it.”

Another discovery this last year is of a hard native stone South of
Indianola. Due to lack of funds, no attempt has been made to open a
quarry for this material. It is the desire of the County and State De-
partment to start crushing operations on a small scale and build a mile
of paved road with this material next year. The need of road surfacing
material is more urgent each year, due to wearing out and blowing away
of the light soils, and constantly increasing traffic.

Webster County

No construction from State-Federal funds was done in Webster
County this biennium. Gravel surfacing was projected from Red Cloud
North to Adams County line, but due to more urgent needs fcr grading
and drainage structures from Red Cloud East, the County -Board can-
celled the gravel project after bids were opened. Plans are being com-
pleted for a project East of Red Cloud to Guide Rock for next year.

Although no State-Federal funds were used on construction there
have been some marked improvements made on the State roads. The
County Board has taken an active interest in the State roads, and: has
built four neiv standard steel concrete bridges on the State roads from
their bridge funds. State maintenance funds have been used to good ad-
vantage on the Golden Rod Highway, State Highway No. 3. This mainte-
nance work West of Red Cloud has been of sufficiently high class so
that this highway will be in shape to be surfaced with very little extra
expense on the subgrade. East of Guide Rock as a result of the united
efforts of Guide Rock citizens, the State road has been greatly improved.
Very heavy grading, and several new bridges will be necessary to reduce
the steep grades on this road.

The Board has readily cooperated with the State. Each Board
member has outlined the general plans for State road work in his district,
and in cooperation with the highway commissioner, regular and steady
work has been the rule and maintenance has been satisfactory.

When the “Red Cloud North” gravel project was postponed, the
County officials decided to use local prison labor on this road. As a
result of this method, about four miles of gravel have been placed North
of Red Cloud, using material from road side pits. This is the only in-
stance where convict labor has been used in Southwest Nebraska on
road work during this biennium. The results have been economical and
satisfactory.
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STATE OF NEBRASKA
Department of Public Works

SUMMARY OF 1923 MAINTENANCE COSTS
1
-2, o = C:‘-§
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Adams ... 45.66 42,809.G3| 915.50| 12.868.47| 13,'783.97l 32
Antelope ... 71 28,312.28 5,187.88 19,804.72 24,992.60‘ 88
Arthur .. . 15 1,767.75 105.49 1,262.97 1,368.46! 7
Banner ... 27.5 3,866.38 78.01 3,567.31 3.645.32] 94
Blaine ... 33 2,373.38 63.95 2,499.42 2,563.37‘ 108
Boone 79.35 29,261.03 15,457.82 17,1562.07 32,609.89] 111
Box Butte ... 23.2 14,463.64 1,491.55 6,282.97 7,774.52, b4
Boyd ... 63 12,584.34 6,486.25 6,619.53 13,105.78| 104
Brown .. 63 8,292.38 144.15 8,943.60 $,087.76] 110
Buffalo . $3.5 16,216.69| 21,703.00{ 13,334.23] 35,037.23] 76
Burt ... 135.88 28,323.54 15,410.34 20,793.47 36,203.81) 128
Butler 110.5 31,307.44 14,079.53 17,648.97 31,728.60] 101
Cats ... 100.5 35,909.06 11,307.45 17,330.18 28,637.63| 80
Cedar 52 33,310.13 13,602.12 17,457.58 31,059.70] 93
Chase 52 10,803.94 2,445.80 7,373.90 9,819.70] 91
Cherry ... 49 11,412.65 3,218.14 10,604.64 13,822.78| 121
Cheyenne ... 138 21,696.22 2,321.07 18,857.11] 21,178.18| 98
Cl':.'ly 50.2 27,160.88 2,087.38 12,586.02 14,643‘.40 64
Colfax .. 6l 25,603.19 15,680.26 9,5661.87 25,242.13] 98
Cuming ... 106.5 33,377.78 21,655.10 22,760.84 44,415.94| 133
Custer ... 204 48,543.13 21,929.43 24,318.57 46,248.00 95
Dakota 18 15,539.25 $,104.94 6,632.08 15,737.02] 101
DAWES oviians 72 13,780.76 941.51 10,674.54 11,616.05{ 84
Dawson 13 33,167.06| 20,789.26| 13,678.44 34,467.70| 104
Deuel ... 32 7,721.63 2,6595.63 4,943.38 7,639.01] 97
Dixon 28 22,782.75 2,491.36 10,791.61 13,282.97( 58
Dodge .. 76.5 55.106.55 16,443.41 29,997.556 46,440,961 84
Douglas ... 1056 466,453.75 363,741.06 36,029.23] 399,770.29} 109
Du_ndy ............ 42 9,722.06 2,213.99 7,281.51 9,505.50 98
I'illmore 86.5 27,074.006 3,807.79 16,580.856 20,388.64} 75
Franklin .. 50 18,372.19 7,975.43| 10,690.09] 18,665.52f 102
Frontier 44 16,478.12 8,275.76 7,680.21 15,855.97 96
Furnas 67 24,286.68 4,600.48f 15,644.12{ 20,244.60[ 83
Gage ... 78.9 55,480.16 3,647.27| 18,920.47 22,467.74| 40
Garden 37 8,004.19 117.26 6,171.17 6,288.43! 79
Garfield ... 17 5,112.19 459.78 5,736.92 6,196.70| 121
Gosper 28 9,428.63 3,632.22 6.405.70 10,037.92f 106
Grant ... 24 2,046,000 1,783.86!  1,733.86| 85
Groeley ... 59 12,817.05 186.43] 12.940.60] 13,127.12] 102
Hall _.cvcveeens 70 48,500.72 29,857.41 17,074.34 46,931,75! 97
Hamilton 52 28,482.60 3,141.14 15,698.04 18,839.18] 66
Harlan ... 52 1751531  1,754.88] 11,470.97[ 13,226.85] 176
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Hayes ... 56 7,659.56 160:08 4,400.03 4,560.11; 60
Hitcheock ... 63 11,688.19 45.00 8,805.47 8,850.47| 76
Holt .oveeeeee 138 24,528.94 §,307.66 15,105.04 23,412.70( 95
Hooker ... 28 1,985.44) e 768.95 768.95) 39
Howard ......... 47 19,988.63 3,947.51 9,076.74 13,024.25] 65
Jeafferson 41.5 30,571.50{  2,226.12 12,778.93 15,005.05/ 49
Johnson ......... 25.7 18,817.13 9,471.32 6,522.78 15,994.10| 85
Kearney ... . 49 .16,587.00 .1,682.80 6,076.14 7,158.04{ 47
Keith el 86 11.091.98 3,601.66 T.lii?..?:'w '10.763JHI 97,
Keyva Paha ... 26 4,768.88 1,259.63 3,700.38 4,960.01} 104
Kimhall 49.9 8,761.31 2.923.35 7,191.01 10,114.36] 115
Knox .eeeees 100 36,648.94 5,467.16 22,123.73 27,690.89| 75
Lancaster ... 109.51; 183,288.87 18.352.84 35,471.04 53,823.88| 29
Lincoln ... ’58 37,220.46 9,115.61 16,976.12 26,001.73] 70
Logan ... 15 3.425.70 79.81 1,973.07 2,052.88| 60
Loup ... 11.5 2,507.63 2.360.44 3,568.03 5,028.47] 236
Madison 926 50,204.19 22,261.85]  20,703.51 42,965.36, 86
McPherson ... 17 1,923.19 1,048.90 944.13 1,993.03{ 104
Merrick ........ 99 21,519.19 7.720.33 14,099.68 21,820.01] 100
Morrill .. <51.6 | 7 13,580.63 2,286.00 9.163.24 11,449.33| 84
Nance 68 17,255.85 1,978.15 14,522.54 16,500.69] 96
Nemaha ... 38.10 24,622.22 3.539.90 9,168.42 12,708.32) 52
Nuckolls ... 33.88 24,834.94 1,688.34 10.170.56 11.858.90f 48
Otoe ... - 59.20 40.781.81 12,429.70 17.417.88 30,347.58| 174
Pawnee ... 48.8 18,148.50 2,831.05 §,400.73 11,231.78) 62
Perkins ... 43 10,380.94 643.80 5,753.01 £.396.81| 62
Phelps . GT7 22,276.04 3.624.51 6,770.32 9,394.83| 42
Pierce 44 22.856.44 10.067.50 11.594.95 21,662.54 95
Platte 110.5 33.259.69 22.423.44 18.465.60 40,889.04| 104
Folk .. 85.5 24,454.69 3,975.14 15,139.08 13,114.22 78
Ted Willow )| 35 | 23632 9% 7.198.02| 1131849 18.516.421 &6
Richardson ... 47.2 38.198.f} 2,080.10f 13,013.07] 15,093.17( 40
Rock i 755 5,201.06 04.12 5.125.46 5,219.58 99
Saline 95 36.850.69 §.342.69 20.036.74 28,379.43| 77
Sarpy 51.08| 20.197.60 5,856.47 18,138.46 23,994.931 119
Saunders ... 36.4 | Al:').SSS‘l(il 1,142.21 3.671.63 10.813.84| 24
Scotts Blaff 58.4 | 33;176.6t|| 11,668.52 11.976.13 23,644.65 71
Seward ... « 57 | 34.587.04 15.285.02 11.151.75 26.436.77| 76
Sheridan ... 83.3 | 13.323456 3.258.46 6,862.64 10,121.10| 73
Sherman ... | 55 | 15,008.21 6.110.44 11.687.41 17.797.85] 112
Sioux . | 20 | 5478.56 476.86 3,067.33 AI.444.1.9[ 81
Stanton 40 ] 18.481.24] 1,037.18 0.798.87 10.835.550 59
Thayer 50 ‘ 27.!]7!).ﬁ9| §51.69 12,672.98 13.524.67| 48
Thomas ......... 55 [ 1.805.25] 30.08 1.005.25 1.035.33| 57
Thurston ... G5 | 1-&.-!18.00[ 1.119.60 10.457.18 11,574.78] 80
Vallev ... 32 [ ]S,-’»‘JS,GOl 1 747.38‘ 5.814.37 TH61.7H] 41
Washington | #50.5 1 28.570.le| S.23(L2(;| 12‘.‘39.‘!‘551 21.235.81] 74
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Wayne . 92 27,536.44 20,654.09 20,502.97 41,157.06] 149
Webster ... 47.7 19,090.13 4,911.80 7,798.95 12,710.75| 67
Wheeler ... 34 4,045.09 2,859.88 3,770.71 6,630.569| 164
York ..o 115 35,980.69 5,187.42 15,477.88 20,665.30] b7
Total ... 5,668.46 2,514,880.87[ 934,183.30]/1,086,574.80(2,019,758.10{ 80

Total miles maintained in 1923, ...,

Average expended per mile per month for general maintenance,
1923 (on 12 month BasisS) .t

Average per cent of total expenditures approved by the Depart-
ment of Public Works to 75 per cent of total collections
available -

Total fees collected in 1923 for Motor Vehicle licenses ...

76 per cent of Motor Vehicle License Fund available for State
Highway maintenance ...t ccrcecres e sriceesmssseenaes

Amount of Motor Vehicle License Fund expended co-operatively
by County and State ... et e s

Amount expended for general maintenance State Highways.........

STATE OF NEBRASKA
Department of Public Works

LINCOLN, NEBRASKA

5,658.46

15.98

80

. 3,353,176.32

2,514,880.87

2,019,768.10
1,085,574.80

TOTAL MAINTENANCE COSTS BY DIVISIONS, YEAR 1923

. Total Aver, Cost Aver. Cost
Division Miles Maintenance per Mtle per Mile
Number Maintained Costs per Year per Month

1 1,150.07 $ 271,536.78 236.11 19.68 |

2 1,174.63 248,640.45 211.68 17.64

3 970.50 196,166.98 195.95 16.33

4 $66.00 144,398.44 166.74 13.90

5 755.90 106,584.86 133.07 11.09

6 741.36 130,247.29 175.69 14,64

l 15.98

5,658.46 $1,085,574.80 191.85 f

-F
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DISTRIBUTION OF TOTAL MAINTENANCE COSTS, YEAR 1023

"Percentage
Costs of Total

Cost
Salary—Patrolman $ 434,6593.61 40
Gas, 0il and Grease " 183,180.20 17
Repairs—Truck ... 84,363.66 .07
Repairs—Tractor . 26,941.67 02
Repairs—Other BOuiDMEnt e e 27,287.79 .02
Purchase Tools and Equipment ..... 18,442.00 .02
Material and Repairs—Culverts . T7,293.20 01
Material and Repairs—Bridges 19,630.87 .02
Material and Repairs—Guard Rail ... 2,356.93 .01
Extra Labor . - 132,175.99 12
Extra Tecam Hire ..... e etaeee e roe e e ety s e aartan 63,901.76 .06
Miscellaneous Expense ... : 49,066.51 .06
Material for Maintenance ... - 10,378.98 .01
General and patrol Station Malntenance ... 25,971.64 .02

$ 1,085,574.80 100

EXPENDITURES 0'I'HER THAN MAINTENANCE, YEAR 1923

Cost
County Roads—Seward County ... . $ 6,907.81
Large Equipment ..ot 111,908.68
New Culverts . . , . 25,826.60
New Bridges .. eteeaeeerotne e et 178,611.26
New Guard Rail 4,891.81
Construction—FPatrol Stations .. 77,.826.94
License Plates . 19,898.90
1922 Claims ... 13.518.838

4765,208.98

Construction

$ 934,18%.30




TRAFFIC CENSUS REPORT—1924

TOTAL HOURLY TRAFFIC FOR WEEK OF AUGUSYT 17 TO 23 INCLUSIVE.

won Al e,
STATLON LOCATION ) HOURS £33 a8
§-7] -8 [8-9 [9-10[10-11[11-TZ[12-1[1-2 [ 2-3[3-4[4-5[5-6[6-T|7-§] e B
Albion 21-2 Mi. 5. |7 53] 178| 204 232 274 298| 266] 3zs|'z>'9‘3‘|_353|—3ﬁ'—55 T38| 384|952 4294 613
3 Atkinson .. de i West .| 28] 45] 61 Ty 83 55| 57 83 8§ 78 7Y 82| 64| 136 84| 1105 158
Beatrice 2 Mi, wWest . 104] 116] 259] 317] 405] 349] 392 337| 349| 387| 281] 404) 470] 426] 401 5001} 714
Broken Bow L2 M s 17] 50j 87| 168 257| 231) 173| 161f 162 143] 161] 210| 222| 249 220 2511} 359
2 Chadron } ... 11-2 Mi. east...| 113| 98 135| 135 103 7T2{ O97] 122] 120 153] 193] _..f ] o] 1341 224
4 Chadron t ... 11-2 Mi. S.W..... .. 120 148) 178 190| 171| 143| 184| 164] 214| 221| 281] 206] 90| 31| 2350] 392
R Columhus * IS, of Loup Dr.| 174] 323} 460 584, §61] 61Gj 5Cj G93j 843j 737| T68) TT7j 7901022} .| HU44| 1292
Falls City 1 Mi Nerth .. 224 591] 318 326{ 479t 383| 405 508[ 643 ¢91| 37| 564| 604| 555 568 7160{ 1023
Tremont L, H gy 15| 250] 328| 580] 653 431] 803| 637| 693| 881] §99/1232/1143) 912{1010j 977| 11852 1693
Tremont L. Hgw'y” W) 162] 262] 116 5L4] 667} 774| T8§| 742| 726 739 (83| §T4| 774/1139 907| 10197] 1457
Fremont .. «Bee Line" .| 110| 256] 222) 365] 397| 48| 317| 474| 381| 370| 491] 539] 510| 578| 422| 5919} 846
TFremont . “lcornhusker .| 173] 360| 520| 617) 795 876| 745| G88| 839; §98/1008/1088) 5901144 1083 11732 1676
Fremont ... Cornhusker &.| 96| 174| 285 374 493 432| 323] 538) 605 498| 440| 602 516/ 667 531 G574f 939
Grand Island .. 1§ Mi. east ... | 152] 200| 313| 403] 465 383| 405| 421| 531| 436| 486 627| 561 658| 752) 10455 1494
Grand lstand 1 ME west ... | 125] 241] 329| 440] 454 437| 367| 419] 374} 469] 487| 537 598] 820] S18| 9438] 1348
Grand Tslan:l ... 1Mi north .| 255 33¢) 519f 622] 724] 641| 716| 630| 695[ 583| 7T19| 705| 722] 755] 729 6955 994
Grand Tsland ... 2 mi. souln ...| 213] 528| 538] 06| 717 639] 725| 632( 6§2| 930) 959] 960( 726| 826| 774 6792[ 971
Greeley ... 21.2 Mi, S.E..1 44 o9l 151} 201 <209 189] 203{ 280| 270| 234| 340( 331 309| 318| 601| 3682 526
Gretna L Mi NE | 182] 315[ 451 625] 684 635[ 616] 661| 691| 734| 664 830| §48] 628| 594 8954] 1279
3 Hastings .. 2 Mi. east .. 145 289| 523/ 628] 691 560| 550| 553] 645| 560] 601 697| 670] 703 786] 8601 1229
3 Hastings . e STriwest .| 315 444] 458{ 616} 523] 592 538 532[ 720/ 531| 620( 678| 750( 821| 809| 8956| 1279
3 ETASHINES oo |5 ST south .| 109, 148) 186 260 271) 281] 213] 250| 328] 272] 283| 343} 237| 341) 245] 3323 546
Havelock, going east....[t ML, N3, .. 235| 271| 313 339] 295 239} 327| 390| 374| 367| 422| 451 562) 389; 5126 731
Havelock, going west ...|1 Mi. NI ... 1371 173] 265| 323 346| 264| 302| 349 362] 404| 447 405 505| 581 4943} 703
Holdrege, * D.L.D. .....|4 Mi. west . 134] 155 230] 294 203| 212} 244] 259 228| 209} 296} 327 194} 31200 446
Holdrege, * High Line...|d Mi. west .. 6| 81| 100 143] 165| 128] 155| 143 03[ 90| 149] 192| 140} ..| 1663 238
FCCATTEY  oooooeeeeereseessseemerene 2 Mi. west 381| 457] 627] 705! 641| 569 676] 616} 652| 754| 891 694| 835 669 0316j 1333
KEAFNOY  ovrreereremrmsnsasecraces 2 M1 north 15i 123] 174} 202 245 202i 170l 200{ 267} 199 223] 330 325{ 333} 295 3326 476
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Long Pine
Madison *
Madison *
McCook ..
Milford
Nebraska City ...
Nebraska City
Nebraska City
North Platte
North Platte
Oakland
Oakland .
Orad
Oxford, D.IL.D. ...
Oxford, G.R. ............
Plattsmouth .
Scottshluff ..
Scottshluft
Seward, SY.A. .
Seward, cut off
Sidney
Sioux City ...
Sioux City .
St. Paul
Tekamah ¥ .
Wahoo ..
York * ..

> D

)

[SCI )

wT aT e W2 W W

.21

J1-2 MioNoW, | 35| 61) 106 123] 131 121 99| 153| 167| 171 167| 130| 138 175 139] 1896 271
-|S. City limits...| 128] 152| 186 180, 175] 205 162| 230j 369| 302 254 131 88| 12 .. 2574 368
W. City limits., 130| 214| 254| 304[ 417] 2S4| 298¢ 247 3531 ?76] 379 403| 160| T4 | 379()‘ 541
41-2 Mi, east.... U:)I 230] 233| 3o4| 3(5:)] 402| 214 324| 405l 415| 487 406| -198] 411] 362| 515)01 T44

3 Mi. north . 23a; 330 vZo| Gay ‘(uzl UG3a) 413) BSo6) YUu] VUL UYLy Gou Die; Ve, DoY 34k 1210
1 Mi. south 146] 252 855| 366| 458] 426| 406} 646| 485( 504f 617 784| 6G1| 668[ 411 7093{ 1014
3 Mi. NW. 103| 218) 257| 352 373 312) 341 374 425 394| 449 464| 422] 449] 344| 6265 752
ce|2 M. west .....| 103] 149] 275[ 294 319 312) 259 358 430) 338| 377 5GO| 484 595 511| 53841 766
|2 Mi. west .| 151] 206] 320] 459] 532 455] 396] 412| 440 450 B31] B40j 609| 484| 463 6448] 921
. -2 Mi. east.__| 14, Zday Zaa; 4Ll -‘IU--I ALy, A3+ dl1) 420 44y 470 5ily) 51y, 463 475 616u EE Y
|1 MiL north . 61( 130) 208 303| 325 342| 334 377) 398| 425| 448| 515{ 411| 508| 105) 4800 699
|2 Mi. west 50| 103] 164] 288 223 2§6| 227| 315| 339] 300| 278 331 278 292] 184| 3582} 612
2 Mi. S.E. 36| 74| 81| 83 94 86/ 95/ 98| 83| 88] 115 132( 166/ 125/ 119 1475 211
j1-2 Mi. eaBt ... 86| 119 220( 217 308| 2B57| 217| 20G] 209] 267| 810] 285| 240) 278| 148 3367 562
|1-2 Mi, east ... 53) B4) 99) 115) 166] 133| 112| 96| 131] 136] 130] 123} 183] 114| 62| 1717 286
4 Mi. north ... 124 184 297| 316) 274} 230] 249 291| 319f 35| 328| 387| 404| 347| 186] 4300 614
1-2 Mi. east ...| 192] 261| 340| 464] 400 433| 388 456] 482{ 433| 489 6O6| 588 677 397 6600 944
1-2 Mi. south...| 3G5| 477 589) 720 802 711| 654| 8§38/1035(1004{1128(1179(1049(1398|1155| 13104] 1872
3 Mi. east ... 87| 105] 158| 237 274) 271 255| 215| 302{ 320| 289| 332| 302| 321 311} 3779 540
3 Mi. east ......| §7| 79| 170| 189 260] 224] 151| 16L( 218{ 198 245| 242| 221 254 218| 2897 414
1 Mi, east ... 122 188| 163| 185 202 199} 184] 220| 258| 206] 190| 193] 199 223| 178| 289 582
1 Mi. south ... 280| 374 536) 614 647] 593} 559) 635 66L| 684| 04| 858| 921{1107(1071| 10274] 1468
|l Mi. west .| 267 401] 446| 566 595 563 467 610 719| 8§57(1023(1128{1256/1510/1368 11776 1682
...|3 Mi. south . 37 64) 107| 190| 194| 156] 113| 130} 147| 166| 145] 208} 209 216| 185] 2267 324
|1 Mi. south 74| 145| 179] 220f 228 218| 203| 242| 226( 248] 297] 330| 260] 341] .. 3204 458
1 Mi. NE LOG; 265) J68) 46y 409 469) 392 4T6) 571} 588] 540| 665] 673( THT| T48) 7490[ 1070
2 Mi. south ...... 58| 169] 178] 263} 225 233) 229| 254| 328| 322} 363| 286 342| 237 3487 498
Average Per Station—— 821

Weather—During the Entire Week was Good.
Variation in Dates of Survey:

1 August 17 to 21.
2 August 18 to 23.
3 August 18 to 24,
4 August 19 to 24,
b August 19 to 25,

6 August 21 to 27.
7 August 24 to 30.
8§ August 25 to 31.
9 August 31 to Sept. §.

Variation in Hours of Survey:
*6 A M to8 P M
"t 7 A M to 6 P. M.
Compiled under the direction of the Nebraska Good Roads As-
sociation and the Department of Public Works, with the Co-
operation of the Chambers of Commerce, Commexcml Clubs,
Community Clubs, and County Boards.

P77 A M to 9 P M.



TRAFFIC CENSUS REPORT—1924

TOTAL COUNTY, INI'ER-COUNTY AND INTER-STATE TRAFFIC FOR WEEK

OF AUGUST 17-23, INCLUSIVE

_ LOCAL COUNTY Inter-County Inter-State TOTALS

g 3 g

E £ | o, 3 o b % ° 5 ® g
=] I o L} L

STATION LOCATION E| % |aa |28 8| 2 K % g EE 'zx ug

2 >3 R | o2n = =4 O =1 =] O =8 Sy 9

L2 15 g 122121 & 12812 1& 1231 @5 L
Atbion Mi. south...| 3161 268 208} 520] 508 10 T4} 120 4 18 4294 613
3 Atkinson . west o 657 50[ 50| 108} 231 2| 33 115 ... 16 1105 158
Beatrice . west e 2598 118| 124] 408| 1852{ 31[ =269 277l a1f 40l 5001 714
Broken Bow .... i. 8.1, ...cwe.| 1708 88 82| 268| 536 21 50 70 5 11 2511 359
2 Chadron 1 ..... Wi east.... 813 93] 104} 168 203 4 34 119 B 21 1341 224
{ Chadron 1 ... 11-2 Ml S.wW.... i531f 190F 185] 318| 265 17 470 158 2 27 2350 392
S Columhus * . S. of “Loup Br. 3211| 504 136| 550f 3589 159 035 1412 33| 2086 9044 1292
Falls City 'L MI. north.......| 1827 .| 389] 674] 1246 ... 178] 1108] ... 171 7160 1023
TPremont .. lL Hewy® @1 1828) 559] 168| 794 aa02| 5] o652} 1720} 10| 247] 11852 1693
Fremont ... .---I"L. H'gw'y" W..| 5494] 508 92] S§71| 2702| 105| 401| 1279 26| 186 10197 1457
Fremont . ....'“Bee Line" ... 3460] 489 134 583| 1419 97] 217 317 3 46 5919 846
Fremont _. ...Cornhusker N...] 6615 765 279) 1094] 2933) 158] 447 949 33] 140 11732 1676
Fremont . .}Cor‘nhusker S.. 2131 211 $2| 346 3535 194 533] 424 ki 62 6574 939
Grand Tsland . J1Mi. east .. 5281 451] 187 846] 2721 148| 409| 1654) 318 239] 10455 1494
CGrand Tsland .. Mi. west ..., 4374] B11| 164] 721) 2699] 17G] 411} 1467 47| 216 9438 1348
Crand Island .. 1 Mi, north ... 3851 489[ 235 654 2040 133) 311 198| ...| 28 6955 994
Grand Tsland ‘2 Mi. south ... 3103 245| 189] 548 2180 113| 328 655 7l 95 6792 971
Greeley 2 2761 100| 345 458 388 34| 46| 50 3 7 3682 526
Grotna .. 1 1762 261| 76/ 300[ 4621 341 7F07| 1871] 21| 270 8954 1279
3 Hastings ... 20 2095 301] 78] 496f 3500| 162| 524 1437 19 208 8601 1229
3 Hastings ... .20 4314 290 56| 666] 2670 87} 394| 1529 10 220 S956 1279
3 Hastings ... .2 E 20560 322 87| 352] 924 71 142 350 9 51 3823 546
Havelock, going east ....1 Mi. N.E 2615 183 74] 411 1244 89] 190| 906 13| 131 5126 731
Havelock, going west “"11 Mi. NE. e 2258 220] 50 361] 1426 103| 218 875 11 127 4943 703
Holdrege * D.L.D. e 4 Mi west e 514 49 8] 81| 1478 48] 218] 1006] 22| 147 1120 446
Holdrege * High line e ME, west e 973 126 42‘ 163! 462 ')l 67 511 ... 7 1663 238
TFCCATNCY  coeevremreamismmenressseranne !2 Mi. west .. »L301‘ 412' B9 682{ 2732 76} 401] 1709 28] 248 3316 -1333
TCEATNEY ..oooceveemrinrsnsaseresnsnas '2 Mi. north .. A 2433' 121| +110| 381| 557 ZOI 82 83 1 12 3326 476

921

d0 LI04ddY
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9 Long Pine ..., 1-2 Mi. NNW, 1118 98} 223/ 206] 321 [ 47| 127 3 19 1896 271
6 Madison * S. city limitg .....| 1459 129 57| 235] 548 20 81 359 2 51 2574 368
6 Madison * _ LW city limits .| 2027 - 243] 156 347j 824 26] 121| 512 2 73 3790 541
McCook -4 1-2 Mi. east ... 1842 130 3%9] 287 1636 52| 241| 1466 251 213 5180 T44
3 Milford ....... . i. north .. 1845 216] 8| 286 4337| 168| 644| 1869 28] 271 8471 1210
Nebraska City i. south . 2769 280 100| 449 2226f 140) 338} 1539 39] 225 7093 1014
Nebraska City '3 W i. N.wW. 1637 180 951 273; 1902] 107] 287 1314 30] 192 8265 752
Nebraska City . M1 ML west . 3654 422 97| 558 1721 75| 114 391 12 58 5364 766
North Platte ... <| 2554 151 43 393 1962 43 286 1671 22 242 G448 921
North Platte . J Lt T 3z 2oy 21310 34 309, 2004 33 292 6160 8§80
0aklangd ... ) Mi. north .. 2715) 158] 236] d44| 1165 40 172 561 15 82 4890 699
Oakland ... -'2 Mi. west 1029 182 72| 183 1711} 169] 269| 408 10 60 3582 512
Ord e .'2 Mi. S.In. . 873 53 78 143] 415 15 61 40 3 6 1475 211
2 Oxford, DLD. ........[1-2 Mi. cast 852 67 111 172 1214 49 211 1004 13| 170 3387 562
2 Oxford, G.R. ... 1-2 Mi. east ... 587 37 49] 112} 701 291 122 281 6 48 1717 - 286
5 Plattsmouth J4 Mi, north 740 116 2] 123 2276 721 335| 1083 11| 156 4300 614 “,
3 Scottsbluff J1-2 Mi. east 4500 327 345 739 946 18 138 463 1 66 6600 944 =
3 Scottsbluft R .11-2 M. south . !)1?.‘)| '1782| 162 1532| 1110 32 162 SO3| SG| 127 13104 | 1872 <
3 Seward, S.Y.A. ... 13 Mi. east ... 948) 63| 31| 145| 2257 71] 333] 892 17| 58 3779 540 g
3 Seward, Cut off ... |3 Mi. east ... S TTT 132 21| 133]'1527| 136| 238 199 5 28 2897 414 =
1 Sidney 1 Mi. east .. 1091] 208 52 270 424 21 89| 1032 63 220 2856 582 LS
7 Siuox City . 1 Mi. south __, 4518 431} 157] 728 1982] 178 308 2824 189 427 10274 1468 IS
7 Siuox City . 11 Mi. west | 3904| 4200 118| 635| 1723] 200| 27| s152] 253[ 772 11776 1682 a
St. Paul .. -[3 Mi. south | 1052| 101 41 171 928 41| 138/ 103] ... 15 2267 324 -
Tekamah * 1 Mi. south . 1589 138 170| 271 976¢| 78] 151 251 1 36 3204 458 =
Wahoo .. -t Mi. N.E. .. 4131 487 214| 690] 2053 112| 309| 465 4 67 7490 1070 )
York * oL .2 Mi. south ........| 1699 182 53f  276| 1160 32 170[ 436 4 63 3487 498 5
The Wealher During the Week was Good. v Average Per Station— — 821
Variation in llF)a,tes of S:'n'vey: Average Daily Local County Trafiic ..o vl 435 — 53 per cent
L August 17 to 21 5 August 19 to 25. Average Daily Inter-County Trafiic . 253 —_ 31 per cent
2 August 18 to 23. 6 August 21 to 27. Average Daily Inter-State Trafic 132 — 16 per cent
3 August 18 to 24. 7 August 24 to 30. —_— .
4 ;U::ill:isi'gafotf“'sepi ‘g.ugus': 25 to 31 Total Average Daily Traffie ..oooooociiiieiecceieans 821 — 7100 per cent
Variation in Hours of Survey: . Compiled under the direction of the Nebraska Good Roads Association and the o
*6 A M to 8 P M, i Department of Public Works, with the cooperation of Chambers of Commerce, E'g’
+ 7 A. M to 6 P. M. Commercial Clubs, Community Clubs and County Boards.

1 7A M to 9P M
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DIVISION OF TESTS.

During the first part of this biennium Prof. Clark E. Mickey was
active as Testing and Consulting Engineer but was succeeded later in
1923 by Prof. C. M. Duff as Testing Engineer in charge of the analysis
and tests of all materials used in the construction of State and Federal
Aid roads and Bridges. This includes Portland cement, sand, sand-
gravel, gravel, crushed rock, concrete, steel reinforcing hars, concrete
and eorrugated pipe, oils, asphalts, tars, and paving materials.

In addition to analyzing and testing recommendations are made as
to the advisability of using such materials. Reports and recommenda-
tions are made to the Chief of the Bureau of Roads and Bridges for his
consideration and action. Analysis of all tests are mailed at once to the
Federal District Engineers’ office. No materials are used that do not
meet the requirements of the Standard Specifications of the State and
Federal Government.

This testing is done under an agreement between the Department
of Public Works and the State University by the terms of which the
University furnishes the ecquipment and personnel for making tests.
Payments are made for these tests by the Department direct to the
University, such payments being based upon an agreed price for each test.

The principle object in view in the testing and analyzing of materials:
used, or proposed to be used in the construction of State and Federal Aid
roads and bridges is for the purpose of determining their suitability for
this use. The materials are tested to determine whether or not they
meet with the requirements of the specifications. Due to lack of funds
no research is carried on except such as can be gained from a study of
the records of tests and work under construction.

The methods used for conducting all of the tests and analysis of
materials are as provided by the American Society for Testing Materials.

On account of the lack of a sufficient quantity of good commercial
rock to be used as concrete aggregate, it has been neressary to design a
concrete made of sand-gravel aggregate. Nebrasta has a large number
of deposits of this material, which when of the right analysis, makes
an excellent aggregate for concrete. A largs number of tests kave been
made on the sand-gravel aggregate. This deterinines those particular
characteristics which it must have in order to make the best concrete.
These tests are being continued with a view loward using a leaner mix
with a better grading of aggregate.

In parallel with the sand-gravel tests, two coucrcte cylinders six
inches in diameter aml twelve inches lang are maoulicd in cyl-o-con paper
moulds for each day’s run of concrete juvenent, concrete pavement base,
concrete curb and gutter mixtures, and concrete bridges. Tecords are
kept of the compressive strength of these concrate cylinders at the ages
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)
of seven and the twenty-eight days. Together with these tests are re-
corded the complete physical test for th¢ Tortland ceraent and sand
gravel aggregate used in the mixtvez on the job from which the con-
crete cylinders are taken.

All of the laboratory testing and atilvuing is made in the enyin-
eering laboratories at the University of Nebraska, except when certain
paving projects have a large number of materials'to be tested. In such
cases a temparary laboratory is set up for that purpose near the work.
Very often tests are made at the manufacturers plant on gravel and
cement materials being shipped to numerous projects. This method is
highly desirable and very economical when the shipments are large. On
many projects the inspector makes his own tests on gravel supplying
the Federal Bureau with copies of the analysig direct. This i1s also an
economical method with great saving in time.

Owing to the difficulties and delays in testing paint and ecreosote
for generally small jobs and the difficuity in determining definitely that
the proper materials are being used even if a supposedly representative
sample has been tested, this Department is seriously considering the plan
of furnishing the contractors direct with paint and creosote for all state
work., Under this plan the Department would purchase the estimated
yvears supply in advance, have delivery made in advance, have tests
made on these deliveries and furnish these supplies to all contractors
practically at cost.

NUMBER AND KINDS OF TESTS DIAD‘E ON STATE—FEDERAL AID

PROJECTS
Kind of |No. of|
Material {tests REMARKS

Gravel ... 933 |In addition to these tests made in the laboratory
several hundred additional fleld tests were made
by the engineers and inspectors on the job.

Crushed Rock ...... 1 -

«Concrete Cyl. ....| 938

Culvert metal ... 23

Concrete pipe ... 1 |These tests are made at the manufacturers plant.

Concrete cores ... 0 {Core drilling machine just purchased and operation
started Dec. 1, 1924,

Cement ... 725 [Most of the cement is sampled at the plant and
sealed in hins by a state representative.

Reinf, Steel ... 38

Paint ... i3

Drain Tile ... - 8 :

Clay Binder ......... 42 |Oniy questionable material is tested at the labora-
tory.

Asphalt ... 33

Paving brick ... 2 {Brick are tested at the manufacturers plant by a
state representative.
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YView of Concrete Core Drilling Machine in Operation on a Coacrete

Pavement 7 inches thick. Fifteen Minutes Time is Required to

Cut One Core, but an Additional 30 minutes Time is Lost in Mov-
ing and Setting Up.

DIVISION OF DESIGN, MAPS AND PLANS.

Under this Division the Chief of Bureau holds the Office Engineer
responsible for the preparation of all standard and special designs and
plans for state and federal aid construction as well as standard plans
for county bridge construction, standard county bridge specifications and
State Federal Aid highway and bridge specifications, supplies and
equipment for office and field engineers and all records of field surveys.

Steps to a Federal Aid Highway.

The first step in the establishment of a Federal and State Aid road
is the passage of a resolution by the County Commissioners giving a
description of the road and requesting Federal Aid for its construction.
This resolution is presented to the State Department, and after an in-
vestigation of the conditions, if found favorable, it is approved.

Upon approval by the State Department, a project statement is
compiled and submitted to the United States Bureau of Puhlic Roads.
This statement contains a map showing the alignment of the proposed
road, an estimate of the approximate cost, the source of funds available
and all other data necessary to inform the Federal Bureau of the most
important factors. Preliminary Survey is then made of the project by
the State. The surveying party usually consists of three, project en-
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gineer, rodman and chainman. This survey establishes the status of
the road in respect to alignment, drainage, and all essential defects or
needs are determined. The notes taken by the engineer in the field are
then reduced in the office by the draftsman, and platted in plan, profile
and cross sections.

The plan of the road indicates the location of trees, fences, drive-
ways, houses, telephone poles, and entire alignment. It is in fact an
exact chart of the road showing the position of every landmark and
structure which is contingent. The profile of the road is plotted to show
the elevation of the center line of the road throughout the entire length.
Cross sections of the road are plotted wherever they have been taken
by the engineer in the field. These sections are taken every hundred
feet and at intervals between these hundred foot stations whenever the
profile of the road changes abruptly enough to warrant it. Two drafts-
men will complete about three miles of plotting in one day.

A tentative grade is then laid on the proﬁle: by the draftsmen in
the office who studies the profile and establishes a grade which approxi-
mately balances the cuts and fills, making the road conform as nearly as
possible to the desired standard. These plans are then sent to the Dis-
trict Engineer, who in company with an Engineer from the Federal
Office, makes a plan-in-hand inspection of the road. This inspection
covering the whole project, includes recommendations for all surfacing,
grades and drainage structures. The plan-in-hand inspection notes are
then sent into the office and the former plan is revised. Using the
plan-in-hand inspection notes as a working basis, a balanced grade is
laid utilizing the dirt that has been obtained from hills and ditches in
raising the low places and bringing the road to the desired grade and
cross section. Earth work quantities are computed from the cross sec-
tions and an estimate of the required yardage is made. Drainage struc-
tures are designed according to the plan-in-hand inspection and esti-
‘mates are made for the new project.

These plans and éstimates are then submitted to the Federal Gov-
ernment and after their approval, the State is at liberty to advertise
and award contracts for construction. After completion of construction
a final survey is made of thg road as built. This survey is made over
the same stations as preliminary, the notes being plotted over the pre-
liminary cross sections and the actual yardage of excavation and em-
bankment determined. The completed project is inspected by Federal
engineers and after their approval the final plans and estimates are sub-
mitted to. the Federal Bureau for approval and payment.

The following charts are self-explanatory showing cross sections,
progress of construction and expenditures together with financial status
of counties.




YELARCADAA
S rANDOART LROIS TECTIONS

Eapri S rioy

crosr prn B Foard =

L Eg"

CLrrr ara /Fes SAECTHRINS

/-
“ Srarion Locavaerions F&EE T

Comre Boih 0T Gl Sakrardn | W

AL P G e e e

[ — Z#-0" p— 8@ —e VD

< ild By
! Cinr armd Fiee J&EE TONS

[N Lot AY OB NTAGAVE S/l (Dl EIND FECTION y

O

Cer e Faus AECTroms

LrrP M E L. FNTAAL 1rvE EC TAINT

Crr ANG PPl CEETIOMNT

AV LESTLESY T

L Fr IO S CONENETL 7
LOANIL ABSwEs v Tvmg T° L OLrrves g ff" s N

C—— S -~
~
i V7 : <
o P t-a —l—wa‘-;‘«‘z}‘}h«
G =
L 77 Aarid Tt IEEFIONS
. N 7 '
2 po=r 2oy Baverr ASEevary |3 Timcmd (0w .
~ 3L, Apmsir Fuiin Y i I} Burva s Conmse P
& 4 -~ L Kb RN vt O e — "
. 7 e
i . l - ehad + ‘!'._'!'J:"M
g
< i
& Lerr arvo F e Sacrrcms
N N Concmers 7
o w0

Lurpme msL s e swmgee QB TIONmT
AL B AL IANE



PROGRESS OF CONSTRUCTION

MILES CONSTRUCTED

TYPES 1818 1919 j 1920 1921 1922 1923 l 1924 | Totals
Tarth Road .c.eeeee.. . 164,807 662908 | 374,471 l 419,230 375.742 8116 371.768 | 2382126
Sand Clay Surfacing ! 7.975 30.640 43.540 40.975 42,376 | oo 74.213 | 239.719
Irick Pavement 5.440 1.145 0.010 | s 8.665 2.780 18.940
Bituminous Concrete Pavement ... e 5.986 1.600 0.672 8.158
Sheet Asphalt Pavement [ 2.578 2.5678
Plain Concrete Pavement .. 1.317 _ 12.548 41.783
Gravel Surfacing, 2 inches ...co.cccimcnicnes]  vveeeeee | 7480 | 6,172 ] 148.205 161.857
Gravel Su-rfucing, 3 INCNES oriiivieveemmeecevemneend eeemveae | e { o e B e B 199.909 212.419
Gravel Surfacing, 4 inches .. .. 23.126 51.566 118.585 237.837
Gravel Surfacing, 6 iNCNEs icseersrne] eeoemees . - RO 3.290 3.290

J0 LNANRLYVAIA

SMUOAL DI11and

€81
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STATUS OF STATE-FEDERAL AlD PROJECTS
Completed and Accepted by U. S. B. P. R.
December 15, 1924

I | J COST
No NAME COUNTY | Length |
Miles State Federal
1 Lincoln-IEmerald.......... Lz}ncustcr R S.44 | 54.400.00
2-A [Falls City-Neb. City.....|Richardson . 24.003 58,194.75 43.732.63
2.B |Falls City-Neb. Cit -|Nemaha . 21.158 43,979.49 43.8G5.33
2.C {Falls City-Neb. City.....{Otoe 9.783 11,275.34 10,953.25
3 Hall County Project.....[Hall 31.84 65,179.08 43.904.96
4 Hartington-Wayne....... Cedar . - 20.543 48.690.95 48,162.78
Vayne . 9.419 17,232.78 17,068.52
Dixon ... . 1,532.63 1,532.62
5 Norfolk-Columbus......|Madison . 21.44 12,994.54 42,994.54
. Platte ... 25.74 32.409.55 32,480.55
7-A [Superior-Minden...........[Nuckolls 21.50 27.719.51 23,398.91
7-B |Superior-Minden. JClay L. 32.267 43,485.67 21.198.86
7-C |Superior-Minden. JAadams ... 21.60 19.828.73 16,808.63
7-D |Superior-Minden ... [Keanney 16.28 15.875.89 13.497.55
10 N. Platte-Suther lat Li 19.083 54,715.50 54.089.00
11 Smithfield-Elwood.. 6.96 19.696.68 19,525.05
12 lStapleton—Ring‘gold... . 11.54 24,771.84 18,731.63
McPherson | 5.92 7.481.18 6,812.38
14-A {O'Neill-Butte.. JHolt 19.947 62,612.36 62.612.36
16-A |Kimball-Harr Kimball . 12.61 21,424.33 19.091.05
16-B [Kimball-Harrisburg....|RBanner 13.90 47,175.79 34.253.00
17 Havelock-Waverly...... Lancaster ... 9.99 18,919.89 50,114.55
»

1§ ' |Lincoln-Beatrice.........[liancaster ... 17.867 21.473.99 20. k1
Gage 18.937 35.060.80 31,316.83
19 Emerald-West.... ..|l.ancaster 3.98 7,836.10 7.836.19
20 Lincoln Highway |Pouglas 16.342 30,082.02 05.582.43
20-B |Lincoln Highway.. Douglas . TEETy 70.592.25
20-C {Lincoln Highway_ ... |Douglas . 2.49 15,031.52
21  |Alliance-Antioch......... Box Butte ... 7.64 17,077.46 13.833.38
Sheridan .. YRTE 37.271.34 20.975.46
‘99 Litchfleld-Rroken Bow|Custer ... 31.50 97.745.32 07.745.31
53 Blair-Oakland... LlWashington 11.24 15,180.96 14.451.28 -
Burt .. 22.10 48.158.85 45,374.69
25 Beatrice-Fairbury.......[Gage 10.66 15,048.86 14.714.59
Jefferson 19.03 34,304.20 30,075.63
26 - [Hamiet-Jmperial.......... Chase . 9.76 11,971.32 11,434°49
Hayes .. 6.03 10.077.61 10.077.60
97 Fremont-Ceresco.......|Dodge 0.44 10.242.19 6.746.69
Saunders 28.65 55.022.47 55,022.46
Neb. City-Plattsmouth|Otoe 9.797 21.332.60 11.529.04
28 y Cass 15.90 38.262.75 24.462.39
29 Osceola-David City...... Polk 8.738 11,633.32 10.253.72
Butler 28.8386 58,229.63 49.350.36
30 Beaver City-Arapahoe{Turnas 19.40 49,608 .64 43,996.60
. Furnas Bridege (.418.63 G,418.53
n Allen-Tonca .|Dixon . 16.86 48,508.70 33.863.98
32 Ned Cloud-Ayr. SJAadams 6.26 15.601.06 15.601.05
Webster 21.19 51.495.48 51,495.49
34-A [Burwell-Deverre Carficld 5.912 26,603.36 31.285.86
35 D, L. D........ . Douglas 1.1 6.849.07 8,604.95
37 |R0cl‘\'1lle Loup C1 y...{Sherman 12.09 30.667.79 23.496.80
38 iCurtis-Stockville AFrontier 12.09 15,731.72 14.539.22
40 {Hebron-Belvidere. Thayer 7.29 11,040.98 19.010.98
41 IMax-Doane, ... Dundy 12.72 30.804.82 29.2:’.‘0427
42-A |Sargent-Taylor... |Custer 4.803 43.614.42 13.614.41
. lLoup ... 1.105 9,935.96 ¢ 9,935.97
43 |Tecumseh-Crab QrechaiJohnson ... 13.77 | $8,220.78 | 45.897.168
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STATUS OF STATE-FEDERAL AID PROJECTS
) Completed and Accepted by U. S. B. P, R.
December 15, 1924
| . Gravel ,
— ] | Sand Dates
Other Funds | Earth Paving EA I 4" | Clay Awarded
143.145.36 5.44 JETS 544 4-16-18
24,093 N H-19-19
20458 | $-10-18
7-16-18
7-17-18
4-16-19
| .
| 4-15-19
|
7-18-18
7-18-18
7-18-18
7-18-138
4-19-19
|
|' .
| 9- 7-20
9-25-19
9-25-19
Br, 0.314 9-2§-18 G,
7- 5-23 Gr.
17.967 6- 2-19
18.937 | )
3.98 4-14-19
16.342 Bit, 5.986 7- 5-19 G.
6-16-22 P,
Br, 4,374 5-35H-23
Br, 2.49 4- 5-24
.64 5-15-19 G
"4-18-24 Gr,
6.78 5-15
31.50 PRy
11.24 6-
22.10 ]
10.66 |
19.03 |
076 |
6.03, |
G.44 1
28.65° |
9.77 |
15.90 |
§.738 |
28,836 Con. 0.822 |
19.40 l
16.86 |
6.26 | |
21.19 ]
5.912 i
10 |
12.09 | |
12.09 | i
7.29 |
12.72 !
4.803 !
1.105 !
13.77 |
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STATUS OF STATE-FEDERAL AID PROJECTS—Continued

[Mlilitary Highway.......
]

IDouglas

} | ] COST
No NAME COUNTY | Length
Miles State Federal

46 Bartley-McCook............ Red Willow | 17.13 51.734.92 50,707.92
49-D |[Oakland-S. Sioux City..|Burt ... 4.23 12,896.06 12.896.05
49-13 J0akland-S. Sioux City. |JDakota 1.91 6.325.62 6,327.62
50-A |Central City-Belgrade. [Merrick 7.50 21,670.C69 21,670.60
50-B |Central City-Belgrade.[Nance 12.08 31,813.9% 29,638.57
52.A |Holdrege-Platte Riv...jPhelps 9.98 39,440.18 31,512.98
52-B |Holdrege-Platte Riv.... Phelps Bridge 25.48 1.877.54
Kearney 25.47 1,877.54

53 Genoa-Albion. ... Nance ... - 8.16 12,842.22 12,842.22
Boone ......oocioiivciviereies 12,54 22,145.24 21,845.65

54 {Chappell-Big Springs..|Deuel ..., 10.95 24,505.57 21.186.66
55-A |Dorchester-Fairmont. jSaline ... 1.10 6.547.00 3,605.52
56 Seward-Aurora...........[Seward 13.50 19,167.78 19.167.77
York ... 25.57 37,265.55 37,265.54

Hamilton 9.35 14,855.65 14,855.65

58-A |Schuyler-Platte R........[Colfax 1.41 53,600.23 28,332.00
60-A |Cushing-Grand Island.|Howard 7.05 40,904.44 31.463.46
t4-A |Pierce-South,.. I*ierce 9.62 34,788.60 33.710.71
¢7-A |Oxford-Bartley Furnas .. 4.61 14,847.24 12,862.39
67-A |[Cambridge-Holbrook...|[Furnas ... 4.538- 3.828.54 3.828.53
55-A |McCook-Culbertson.....[Hitchcock 4.43 27,836.98 27,836.98
70-13 [Stanton-Wayne.. Wayne ... 11.222 29,407.35 27.897.28
71 Franklin-Orleans. AFranklin | 10.733 46,859.10 46,859.10
Harlan .. 13.431 43,189.60 43.188.59

71-1B |Republican City Bridg(Harlan .. Bridge 2,098.59 3.098.59
73 Kearney-FPleasanton. {Euffalo 20.35 38,971.67 37.209.32
75 ieneva-Belvidere........[Fillmore . 12.42 28,603.64 25.603.64
Thaver .. 5.23 11.365.52 11,365.51

77 Hastings-Ayr. Adams .22 26,060.54 26.060.53
8 Center Street...... Douglas .82 50.941.42 50.941.41
79-A |Bayard-Broadwater.... Morrill ... 51 43.171.09 43,171.09
St Fremont-Ames.. ADodge .04 17,025.05 95,364.12
§2-A |Broadwater- Oshkosh. |Garden . .60 50,285.07 50,052.25
337X jAlbion-Neligh. .\m.e]opc . 655 23.669.91 23.660.02
$3-B |Albian-Neligh.. Boone ... .01 43,751.29* 43,751.29*
84 A |Greeley Cent.\Wolbach..[Greeley .61 19.9463.51 19.963.50
8§4-B |Greeley Cent.-Wolbach {Greeley 17 17,600.51 16,217.49
85-A |Burwell-Scotia... SValley .36 35.236.84 35.236.84
$6 |Shelby-Platte Riv ......... Polk 478 40.702.52+ 49.702.52¢
Butler 2,216.34* 2.216.33*

$8-A |West. Point-Crowell Cuming 71 19,502.12 19.502.12
8§8-C |West Point-Crowell..../[Cuming .. 44 11,790.74 11.790.74
91-A [Blair-Calhoun.... Washington .05 -32,826.97 29.731.96
91-13 |Blair-Calhoun. Washingion 114 7,375.93 7.376.93
95-A |Chase-Imperial......... |[Chase ... .95 14,007.13 14,808.50
97-A |Table Rock-Lewiston..[PPawnee 15.83 54,638.89 47,247.75
98-A {Crete-Dorchester.........iLancaster 11.96 27,054.26 24.892.91
98-B |Crete-Dorchester, .|L.ancaster 11.91 707.26 707.25
Saline ... | 2R.282.15 31,908.44

100 1Q-Street.... . .Dom,lna 10.32 I 38.939.82 38,573.72
102-A [Harrison- Sioux 8.675 66,633.03* 66.633.03*%
102-13 |[Harrison-Whitney Sioux ... 3.05 | 6,968.46 | 5,690.68
103 |Scottsbluff Gering.. Scottsbluff Bridge | 87.411.68 §4,673.96
104 iGr. Island-North East.\Hall 301 | 5.4990.86 5,405.70
106  IState Intsitute Pav. Gage | 1.145 6.689.52 | 23,000.00
107-A |Greenwood-Chalco......|\Lancasten |} 8.98 ‘ 119.90 l 119.90
Cass ... 16,563.34 15,854.86

107-8 [Greenwood-Chalco.......|Saunders 4.72 36.115.97 36,115.917
107-C [Greenwood-Chalco. Sarpy 3.78 26.410.40 26.410.40
111-A |Ringgold-Tryon... McPherson .. 6.21 20,265.79 19,053.05
112 16.684 I 38,652.46 205,810.24




DEPARTMENT OF PUBLIC WORKS 137

STATUS OF STATE-FEDERAL AID PROJECTS—Continﬁed

| | Gravel |
——e— | | | | Sand Dates
Other Funds | Earth Paving Awarded
| - 17.13 §-13-19
4.23 6-13-22
1.91 6-12-22
759§ 2-18-20
12.03 2-18-20
9.98 2-20-20
8-17-23
G- 4-19
W 4- 7-20
. h- 2-21
X 6- 5-19
A Con. 1.41 2-19-20
i 2-19-20
6 4- 7-20
.6 9-23-19
4- 3-24
4.43 4- 7-20
11.222 G-14-22
10.733 2-19-20
13.431
........ 4-15-24
20.35 G-30-19
12.42 3-19-20
5.23
.. . 11.22 §-14-19
6,448.00 12.82 2-17-20
1251 | 4- 7-20 G.
........ 6-14-22 Gr.
5.94 Con. , 5.94 8- 4-19
8.60 - 4- 7-20
5.655 5- 2-21
17.01 5- 2-21
6.61 4- 7-20
4.17 5- 2-21
i 13.36 4- 7-20
16.478 - 2.21
........ |
3.71 H- 2-21
2.44 6-14-22
8.05 5- 2-21
1.714 6-13-22
5.95 - 2-21 G
........ 4- 4-24 Gr.
15.83 4- 5-20
11.986 - 2-21
| 11,91 | 1- 5-20 G.
[ | Bit. 0.124 8-24-23 P.
10.32 2-19-20
8.675 5- 2-21
3.05 6-13-22
[ | | 9-16-19
| 3.01 | | 2-18-20
| . |  Br, 1145 0-13-19
I 8.98 | 5. 4-21
[ | |
] 4.7 | Con. 1.171 | f- 4-21
| 373 | Con. 0.146 | §- 4-21
| 6.21 | | 5= 5-21
| 16.684 | Con. 11.372 | 5- 3-21 G,
s | 5-20-23 P.
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' STATUS OF STATE-FEDERAL AID PROJECTS—Continued

] ' COST
No. | NAME COUNTY Length -
| Miles . State Federul
115-A |{Barnum Clcel\ ................ Platte ... 1.74 51,927.60 35.860.00
118-A [Hebron-Fairbw “Thayer 13.30 38.329.36 33,928.30
121-A |Grant-Elsie....... [ Perking .. 11,111 30,432.09 18,419.61
1_9 [Falls City-South.. |Richardson 1.49 26,827.15 . 31.905.43
125 |Long Pine-Johnston.....\Brown 7.69 49,024.13+ 49,024.12*
126-A [Culbertson-Hayes C'tr [Hayes 11.482 19,474.81 17.086.50
128-A (Seward-Milford Seward 6.68 40,726.17 34,028.37
130-A [Sidney-Dalton.. ICheyenne 12.04 25.311.23 22,804.84
130-B |Sidney-Dalton... JAChevenne 16.33 19.838.71* 19,838.71*
132-A |Atkinson-South - §.002 32.323.58 | .
133-A [Lincoln-Neb. City........ OLOQ i eccv e 16.59 29.217.51 47,036.19
133-B (Lincoln-Neb. City.........|0 10.98 30,400.83 30.400.83
133-C |Lincoln-Neb. City.. .- . 3.93 17,843.05 *12,205.99
133-D |Lincoln-Nebh. City......... Lancaster 0.753 3.140.85 15.060.00
134-A DL D, - |Seward 9.74 32,716.36 32.716.36
135-A [Central C\t\ Ch.lpman Merrick . 9.89 30.897.80 20,875.08
136-A |Plerce-Wausa.......... -|Pierce .. 2.13 29.118.41 16,537.95
137-A jSpringview-Bassett....|Rock 1.003 11.161.1.0
137-B [Springview-Bassett...../Keya Paha . 3.04 40,039.28
139-13 (Norfolk-Ewing... Madison 3.58 26.342.86 26.342.86
139-C |Norfolk-Ewing... Antelope . 15.36 41.877.72 41.877.72
139-F iNorfolk-Ewing... Antelope 6.282" 14.389.22 14,389.21
143-A |Fairmont-Qsceola. York 11.75 16,649.19 16,649.16
143-B |Fairmont-Osceola, York 11.48 29.788.06 29,788.05
146-B |[Ogallala-Belmar... Keith 7.597 17.568.37 17,568.36
151 Havelock-Paving -.{Lancaster 0.596 15.60 10.977.34
153-A |Eagle-Murdock.. casgs 6.50 14.601.44 14,601,43
153-B |Eagle-Murdock..... .|Cass ... 0.60 2,124.74 2,124.74
156-A |Central City-Eldora 0. Hamilton 11.04 29.544.35 ©29.544.34
156-13 [Central City-Eldorado [Hamilton 12.08 17.768.08 16,445.87
164-A |Hebron-Nelson... S[Thayer ... 4.521 10,985.24 10,387.87
164-B |Hebron-Nelson Nuckolls . 0.955 15.492.13 15,482.55
168-A [Stuart-Bassett. Holt 5.55 24,361.21% 24,361.21*
168-13 [Stuart-Bassett. -.-IRock 16.04 96.424.09* 96,424.08%
169-A |Gr. Island-Hastings.....|Adams 6.5h42 19,315.32 19,315.32
170-A |[North Platte- Lc\st .Lincoln 19.096 47,306.43 47.306.34
171 [Fairmont-Sutton.. Fillmore 12,508 19,802.22+ 19.802.21%
172 [West Point-Wisgner...... Cuming .. 13.915 39.513.23* 40.648.08¢%
175-A [College View-Bennett. |Lancaster ... 11.897 52,248.92 H2,248.92
175-B [College View-Bennett. |Lancaster 10.90 * ... 40.533.21*
176-A |[Curtis-Maywood... Frontier 5.75 29,761.35 31.142.57
177 {Kearney-Shelton,, JRuffalo . 16.90 © 35,788.90 35,788.89
179 |Papillion Bridge... Sarpy . Eridge 8.020.53 8.020.52
180 |IColumbus-East....._....[Platte | ... 6.014 18,474.45 18.474 .44
181 |Ravenna-Sweetwater..|[Buffalo 5.973 12.459.47 12,428.04
182 |Harvard-Eldorado.. §8.98 29.764.39¢ 35.519.39%*
183 Gretna-Elkhorn.. A 12.99 * 38,712.10* 34,107.44*
184 Elwood-Stockville.......JGosper ... 11.51 23.166.08 23,166.07
185 [Geneva-Milligan.. AFillmore } 13.74 13.851.93 13.851.92
Saline . 238.03 238.02
188-A |Kimball-Bushnell........[Custer 10.22 * 33,036.06¢ 33.036.05%
196 |Minden-Newark |Kearney ,6.69 21.987.82 20,625.09
199 |[Fremont-East...... ..[Dodge .. 1 2.213 JETOR, 39,967.95
| Douglas Jo{ .
201-A {S. Y. A. Bridge.... |Lancaster . Bridge 4,167.02
209-A |Fremont-East. Dodge 1.421 63.316.60
2240 Orleans-Bridg .Harlan . Bridge 3.666.82
230-A West Point- Oakln.n(.....Cummg . 3.089 1‘3 001 11 13,001.10
i TTOTALS .. ] 1,723.811 |4,67a,144.09 4,988,873.90
* Not submitted to U. 8. B, P. R. . Grading ) .
Rit. Bituminous Pavement Gr. Gravel Date, Column,
Br. Brick Pavement Paving Column P. Paving { .
Con. Concrete Pavement ) B. Bridge )
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STATUS OF STATE-FEDERAL AID PROJECTS—Continued

| , t Gravel
- — N . | Sand Dates
Other Funds Eaurth Paving |J 2" f 3" 4" Clay Awarded
10,654,560 1.74 Con. 1.7 4= 7-20
. 13.30 5- §-21
11111 5- 5-21
1.49 8- 7-20
7.69 4-10-20
11.482 5- 5-21
6.68 4- 5-20
12.04 5- 5 21
16.33 6-15-22
6.002 5- 4-21
16.59 6-14-22 G.
4-15-24 Gr.
5- 3-21
B- 3-21
| Bit.  0.753 7- 5-23
7-12-20
3-14-21
213 4-10-20
0.549 6-15-22
1.875 9- 9-20
0.15 5- 4-21
2.058 5- 4-21
1.44 6-16-22
5- 6-21
6-15-22
. 6-15-22
25,823.09 Bi 0.596 d4- 1-21
- b- 4-21
10-13-22
5- §-21
5- 6-21
6-16-22
6-14-22
6-15-22
(-15-22
11-10-21 B.
2-26-24 G.
6-15-22
6-14-22
6-14-22
; 11.897 5- 3-21
40,6533.22 * 10.90 * 6-16-22
1,381.23 5.95 §-26-22
.- 16.90 12- 3-21
12- 8-31
6.014 - 6-13-22
. 5.973 - 6-15-22
* 8.98 - 6-16-22
;. 12,99 ¢ - .6-16-22
11.51 .. 6-15-22
} 13.74 | RS } 6-13-22
!
10.22 3 e | e | e | e, 6-16-22
. 6.69 : 2.763 6-16-22
19,983.97 ) 2.213 |1 Con. 2218 | e | e | e | v } 7- 5-23
19.983.99 || J | | | |
4.489.22 | ... 7- 5-23
63.316.61, 4.421 Con. 4.421 §- §.23
81250 | ... - B, - T 4-15-24
O | 3.089 | s T I 3.08 §-15-24
$1.043.866.33 | 1,710.719 50.457 | 21,191 | 13.590 [136.905 |137.716 |
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STATUS OF STATE-FEDERAL AID PROJECTS

Under Construction

] COST
No. NAME COUNTY Length
Miles State Federal

2-C |Falls City-Neb. City. toe . 9.782 17,968.50
4 Hartington-Wayne., Cedar . 17.328 *20.291.70
5 Columbus-Norfolk... Madison 8.500 0.549.16
Flatte 9.05 . 16,064.99
i-B [Superior-Minden.............. Clay 13.868 18,015.55 18,025.54
7-C |Superior-Minden... Adams ... 21.603 18,063.54 25,063.53
7-D |Superior-Minden Koearney .. 18.231 14,081.65 14,081.65
14-B |O'Neill-Butte.......... wHolt . 11 Bridge 11,050.37 *11,050.37
Boyd . 11,050.37 11,050.37
i8 |Lincoln-Beatrice JLancaster 16.712 28,234.80 28,234.80
19 Emerald-West .. Lancaster 1.98 8,050.90 §.050.90
21 Allinnee-Antioch 3ox Butte . 6.18 6.332.15
25 Beatrice-Fairbury... Gage ... 2,40 4,666.95
Jefferson 7.04 7,001.28 7.001.28
26- [Wauneta DBridge.... --|[Chnse Bridge 3.233.41
27 Fremont-Ceresco.. aunders 11.79 18,896.90
27-1 |Fremont-Ceresco..... saunders Bridge 12,141.00
28 Neb. City-Plattsmouth. (toe 7.710 7.920.00
31 Allen-Wakefield Dixon 10.731 13.471.70
33 Creighton-Center. INnox ... 11.35 $5.701.10 65,701.02
34-B |Deverre-Burwell . IGarficld 3.756 5111.87 5.111.86
30 Overton-Cozad JDawson 28.18 94,670.09 102,670.08

453-A |Crawford- -Harrison.. {Sioux 14.990.73
19-A |Oakland-So. Sioux C:l\ Dakotn 32,708.36

49-C [Oakland-So. Stoux City.....|/Thurston 35,026.47 .
49-F {Rosalie-Walthill....... .’l'hu)ston . . 15,824.98 15.824.97
50-1D [Central City-Belgrade. ‘ance ... 3.59 © 12.66G8.87 12,668.86
55-0 |Milford-Fairmont “8aline .. If 10.927 17,009.38 22,436,19

e T o oot e,
[Friend-Fairmont.. Saline [ 4.99 3.5041.93 5.561.93
[Millford-Exeter JEFillmore 4.01 5,277.14 6.760.43
[Seward-Aurora.. INork 2557 6,762.24 12,062.23
7-A [Wakefield-Allen... JDixon . 9.85 1 155.85 27,411.63
IGr. Island-Cushing. JHoward ... 5.34 5.652.46 16,498.15
WValentine-Sparks Cherry ... ol 24.45 320‘047.7] 116,625.20
MeCoolk-Culbertso JRed Willow .| 7.941 26,083.95 31,094.32
McCook-Culbertson JHitcheoek 4.086 9.213.20 9.213.19%
McCook-Trenton.. |Hitcheock 3.697 8.601.89 8.601.890
Stanton-Wisner. |Stanton 11.96 22,827.91 22,827.91
Wayne-Wisner.. .|[Wayne 2956 4,560.96 4,569.95
Cuming 1.906 1.078.36 1,073.36
Hartington-Yankion......... Cedar * 10.448 31,440.89 38,733.59
|IHartington-\'nnkmn... ...[Cedar 3.48 13,264.51 14,836.58
Kearney-FPleasanton ABuffale 12.53 17,943.92 19,943.91
Alliance-Chadron...... Dawes . 14.53 65,219.09 65,219.09
Alliance-Chadron... 0.68 7.579.47 7.579.46
D [Alliance-Chadron 6.07 4,611.36 4.611.85
79-B |Bayvard-East._...... 7.02 15.026.65 15.026.65
78-C {Broadwater Bridge.. M Pridge 5,810.00 40,810.00
§4-C {Greeley Center-Wolbach..|Greeley 3.30 14,488.05 17,412,02
$H-A |Burwell-Scotia.. Yailey . 13.31 2,251.01
§$7-13 |Norfolk-Stanton Stanton .. 11.13 16,528.68 16.528.67
91-A |Ft. Calhoun-Blai IWashington 4.69 8.408.84
91-C |IFlorence-Blair..... [Washingion 2.83 5.954.22 5,954,22
92-A° |Litchfield-Hazard... J|Sherman . 3.38 13,606.78 24,808.23
92-13 |Litchficld-T'elasanton, Sherman 0.746 3,535.29 21,871.44
i-A Arnold-Stapleton.. Custer ... N 2.87 6.266.73 6.266.73
36-B |Arnold-Stapleton Legan .| 1.49 6.124.10 6,927.20
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STATUS OF STATE-FEDERAL AID PROJECTS

Under Constructien

COST Gravel
| Sand Date

~ 2 )3 ' 4" Clay Contracted
...... 9.78 S, 4-15-24
...... 17.33 7-19-24
4-16-24
- R 8-15-24
13,868 i ] e | e 2-26-24
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17,965.50
20,291.70
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- . | | COsT
No. NAAME COUNTY Length

: Miles State Ifederal
98-C [Crete-Dorchester <|Saline ... 6.72 12,103.81 18,398.80
98- |Crete-Dorchester.. aline .24 813476
100 Q Sureet.. . Dour TAR e e 10.32 136,052,50
107-A |Greenwood-Chaleo ... Cass ... 5,000.00 12.418.81
107-B |Greenwood-Chalco.. Saunde 3.930.39 3,230.06
107-C |Greenwood-Chalco Sarpy 7.423.39 7,423.39
1074D jAshland-Cemetery last...|Saunders 3,148.83
108 jHay Springs- -Merriman Sheridan 40.485.55 40,485.54
110-A [Niobrara-Spencer.............iBoyd 14.62 47,723.40
111-B |Ringgold-Tryvon....... |McFherson 78.905.39 7§.905.30
113-A [Center-Niobrara Knox . 41.393.04 41,393.04
113-1B [Center-Niobrara. Knox .. 17,015.82 17.015.81
116-A JTecumseh-Auburn... ANemaha 14,201 56 23,004.41
116-1B {Tecumseh-Auburn........ ... JNemaha . ‘7,20557

117-A |Lutherville-Oshkosh.......... Garden . .

|

117-B |Lewellen-Oshkosh........... Carden .. . 7,892.25
118-B Hehlon Fairbury........... . fJeflerson ... 9.91 49.752.09
121-A iGldnt Elsie... Perkins 1111 12.6%0.38
122-A |]:ea.t| ice-Crab Olchaxd |Gage 18.35 58,880.38
124-A IH' ¥ Springs-Chadron........|Sheridan .00 "9.976.54
127-A [Sargent-Ansiey Custer ... 6.615 24,935.57
130-A |b1dnev-])alton Cheyennc 7.073 6,186.84
134-A D L. D.. . .. |Seward . 9.74 17,224.35
136-1 PIEILE—OblHDnd .................... | Piervce 7.718 7.995.98 14.083.43
136-C |FPierce Co. line-Wausa Knos 4.011 13,082.98
139-13 |[Norfolk-Ewing, .. Madison 7.212 1,371.37
139-D [Norfolk-Ewing Holt . 3.681 17,581.16 17,581.16
139-E [Norfolk-Bwing,... Holt . 5.47 22,740.71 22,740.91
139-G [Clearwater-Holt Co, line..|Antelope 6.43 23.332.82 23,332.81
139-1H [Battle Cr.-Meadow Grove.|Madison 9.44 21,990.35 21.990.34
143-C |TPairmont-Osceola jPolk 3.073 10,345.58 10,345.58
14234D |Fairmont-QOsceols . Bridge 7.375.75 7,375.75
145-A [Axtell-Holdrege- .|Phelps 21.813 27.441.25 30,941,324
146-A |Ogallala-Belmar.. AKeith 13.29 26,987.84 25.245.59
149-A |Lodge Pole-West. JCheyenne . 4.33 8,647.91 §,647.90
153-C |Eagle-Murdock. Cass oeonnn, 6.2490 8.577.090 13,216.1%
155-A [Havelock-Ceresco..... .|Lancaster .. 11.74 27,375.17 42,754.66

156-B |Central City-Illdorado.......|Hamilton ... 1.08 ,980.
186-C [Central City-LIidorado._...|Hamilton ... ' 1.634 9.082.05 14,404.50
157 Seward-David City....... .... Seward .cieeeeienienen B'l:i'cﬁ,;e 3’.’1687
161 Fairbury-Wilbur JSaline Bridges 26,283.36] ' 26,283.35
164-C {Hebron-Nelson.. [Nuckolls 4.022 9,412.96 9,412.75
164-D |Hebron-Nelson.. Thayer 5.218 12,127.88 14.712.98
171-B [Exeter-Hastings.. Ailimore 3.879 6,237.37 7.299.50
174 {Elm Creek-Platte Riv. ....{Buffalo . . 3.22 3,001.79 23.001.79
175-B |[Col. View-Benneft..... JLancaster ... 10.90 | . 40 533.21
175-C |Col. View-Bennett., [Lancaster . 11.268 15,480.71
186-A [Wimball-Bushnell JKimball 9.61 26,245.32 26,245.32
187  jFlorance-Elk City. o [DOULIAS (oo 12.21 65.860.64 116,220.47
189 Florence-Heights ... Douglas 0.76 5.287.21 5,081.86
191-A [Haigler West-Calo. line.....\Dundy .. 6.76 15,748.39 15,748.38
193-A |Ord-Areadia . I Valley . 8.18 22,308.08 28,308.07
194-A |Oxford -South., JFurnas 2,508 $.640.61 10,640.61
197-A [Springview-Ainsworth...... Keyva Paha 3.95 16.029.81 16,029.80
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STATUS QF STATE-FEDERAL AID PROJECTS—Continued
COST | Gravel | _
Barth Paving | Sand | Date

Contracted

6.72 6.572 Bit. Conc.

4.291 Br.

5.008 Conc,

G,

ho| 5o
oot

IS
e
& =a

0.61 Conec.

12.234.35

G.O8T.46
13,082.99
7,37L.38

1,980.55
CRB&Q1,691.00

651.45
3,216.88

RN e

~1 13 00 1o 1| L

gy e sgvieg

0.723|
9.61 |

0.723 Bit.

4.91 Cone.

8-24
6-22
§-24

HEOe
]

£.000.00
2,000.00

1

WO T O

e e ]

SIS oo
o

=3
g

(5

(-]

-3
'

3

g

koS
y
2]
T
o
£

R
B b ki | D
o &

1
b5
[

Y
o
'
b
(-]




144.

REPORT O SECRI]

TARY

STATUS OF STATE-FEDERAL AID PROJECTS—Ceontinued.

o COST
No. NAME COUNTY Length
Miles State Federal
197-A Spunbv:cw Alnsworth.... Brown 0.66 15,598.41 15,598.41
198-.4 |Atiiance-Crawtord. ... ..|Box Butte . 17.14 18,4649.60 18,469.69
202-A |[Valentine-Cordon. Cherry ©21.982 54,418.68 54,418.08
204-A |Wahoo-David City Butler 16.046 27,122.98 27,122.97
204-B |[Wahoo-David City... [Saunders 6.541 17,618.05 17.618.04
206 Lmperial-Chatnpion. ..|Chase 7.64 23,700.77 24,473.29
207-A {Albion-Mudison Boone 1.839 17,265.80 17.265.80
208-A |Capital Highw: Richardson Bridge 5,824.82 5,824.81
210 Superior-So, W Nuckolls 2.609 28,937.12 35,036.14
211 Beatrice-Blue Springs Gage 11.478 19,390.16 23,770.65
212 |Sweetwater-West..........._..|Sherman 3.041 12,411.62 17,854.06
Buftalo i 5,442.45
213-A |Rogers-Schuyler...... Colfax §.23 30.951.09 30,051.08
214 JArbor Lodge........... -10toe . 2.43 13,929.31 23,305.96
215 |Hansen-Gr. Island Hall . Bridge 28.856.60 65,384.00
216-A |Central City-Clarks Merrick 5.663 15,228.71 15,228.70
217 Ravenna-Bridge. Buffalo Bridge 7.907.90
218-A [Sterling-Adams.. -.f{Johnson 2.015 13,342.67
219 Oxford-Bridge....... .JHarlan Bridge 5,468.51
221-A [Maywood-No. Platte Lincoln 2.578 38,745.45
221.-B |[Maywood-No. Platte Lincoin . 15.497 24,866.77
222-A |St. Paul-Elba.... Howard . 1.608 8.676.68
223 Gordon-North.. Sheridan .| 14.013 30,092,96
224-B |Ogallala-Big Sp Keith ........ 1.282 6.408.99
225 |Lincoln-Woodlawn.. {Lancaster ] 4.36 | 10,917.78
226 |Milford-Seward..... LSeward L 6.027 6,861.63
227 [Shelton-Kearney Buftalo . 18.04 23.694.56
228-A JAurora-Gr. I'sland. Hall oo 3.47 5,032.3}9
231 {Elm Creek-Overton.. Dawson 5.55 7,183.50
232 |Fairmont-Hastings.. L Clay ... §.973 13.3%5.97
235-A |Millard-Wahoo............ Douglas - | . 32,205.87
b Bridge | |
| Saunders ... 32,205.88
|
236-A |Bavard-Scottshluff........... Scottsbluff ................. 4.595| ! 7,603.64
| TOTALS ...........|] 1002236 2,349.883.67] 2,996,168.11
A}
Br. Brick
Bit. Bituminous $ Pavement Column
Cone. Concrete
Asph. Asphalt
G. Grading 1
Gr. Gravel } Date Column
. Pavement
Br., Bridge I 1

&




Maint\Qnance Costs, 1923

:

struction,

l.

No. kFurchase FPurchase Material - Material Matenal Patrol New High- Total ex- Cost per
i Miles of Salary Gas, Qil Repalirs ‘Tools and Large and New and New -~ ard New FExtra Bxtra  Miscella- Material Patrol Station License 1922 way struc- GRAND pended for Mi. per Costper
"-COUNTY Main- Pa- FPatrol- and Repairs Repairs Qther Smali Equipment Repairs Cuiverts Repairs Bridges \ . Repairs Gucud Rail Labor <« “Team neous Mainte- Stations Mainte- Plates Claims tures & Con- TOTAL maintenance season mi. per
tained trols man Grease Truck Tractor Iquipment Equipmeont T Culverts T Bridees + Gunr«ﬂ Rail Hire Fxpense nance T Haiice - T t struclion (Seenote) (12 mo.) month
Adams ... 4566 3§ 5,906.00 $ 1,972.96 $ 283.32 § 732.23 § 479,31 § 671.60 § -8 179.30 % 554.40 $ 1,966.50 $ 75.00 915.50 $ $ 13,783.97 § 12.868.47 $281.83 § 23.49
Antelope ... 71 6 5,760.57 941.09 $30.65 438.65 1,159.87 250.64 5,798.78 91.25 53 742.60 36.59 . 24,992.60 19,804.72  278.94 23.24
L, e e * 2,867.94 . o mrmerenie cmmcerienee eemenmeeee eveetiese emvesveeieee rmvreneen i cbereieee evevseseese aeemvesene eeeeeceerens V0 URI e e
Arthar 15 1 $39.70 - 7.00 277.75 80.00 2.45 42,00 §8.99 8. . 7.02
Banner 275 1 977.67 818.83 259.70 439.15 76.70 75.50 78.01 . 9. 10.81
Biaine 35 1 et e 61.47 1,375.25 398.45 523.50 63.95 . 5.95
Boone .. 79.85 4 7,331.85 2,751.51 275,31 3,640.45 357.57 49.50 498.64 9.8¢ ;. 18.01
Box Butte . 23.2 2 - 2,044.14 511.56 e 26492 L. 582.27 2,453.38 ... 237.80 7,774.5% 270.82 22,57
Boyd ... 63 1 1,797.00 1,125.438 28.81 1,587.93 1,278.22 75.00 88.59 13.105,78 3 105.07 8.76
Brown 53 3 3,429.98 1,804.38 250.30 1.168.76 332.00 57.80 . 144,15 9,087.75 3.6 168.75 14.06
Buffalo 835 5 5,602.64 3,345.11 509.20 1,368.93 308.66 532.86 . 812,40 35,037.23 34.23  159.69 13.31
Burt ... 135.88 5 9,5:0.00 4,729.71 408.19 1,259.62 M ERN 1,520.20 219.49 1,088.41 - . 96.40 676.43 36,203.81 3.4 153.03 12,75
Butler 110.5 3 6,295.25 3.019.55 264.69 692,40 926,97 1,372.24 7,410.94 2.568.30 747.12 T 31,728.50 5.9 159.72 13.31
Cass 50 5 10,039.90 3,008.35 691.79 §51.87 724.81 375.10 1,912.58 - . 910.27 28,637.63 30.1 172.44 14.37
Cedar 3 6,509.60 2,436.41 424,03 4,429.48 G89.20 1,106.03 1,301.87 474.70 31,059.70 7.5 335.72 27.98
- J T e ¥ 31 T VR . 778.25 2,338.77 66.05 224,12 9,819.70 3\90 141.81 11.82
Chase ... . 2 1,082.61 1.171.57 . 157.25 . . - [T P e e
4 3,341.58 1,670.65 . 344.95 . 174.90 917.1: 472,00 13.822.78 216. 18.04
5 5,357.28 4,771.80 271.95 648.20 b 113.03 345.9- 321.07 21,178.18 136. 11.39
3 6,148.89 . 1,560.69 569.82 §56.29 83 316.75 314.6 . . 636.01 14,643.40 2 . 250, 20.82
3 4 3,641.95 1,804.47 605.75 386.08 0 e 320.22 704.12 125.19 123.56 25,242.13 9.561.87 156. 13.06
Cuming 106.5 4 8,451.75 -4,361.41 718.87 385.07 9 1,985.00 © 341.45 1.071.55 434.59 T3, 44,415.94 22.760.84 213. 17.81
Cusrer 204 9 7,905.00 5,141.57 9.85 88.50 6 39.52 701.35 | 739.41 12.268.63 46,248.00 57 119.21 9.93
Dakota 18 1 2,400.09 1,479.03 247.89 42,34 . 675.00 . 42270 271.08 8.000.00 15.737.02 . 368.45 ., 30.9
Dawes 72 3 2,814.07 921.45 144.10 161.35 . [ 8 146.00 23,7715 66.75 219.13 100.00 11,616.05 . 148.26 12.36
Dawson 78 5 5,002,25 3.206.68 298.52 686.52 437,74 159.57 557.98 178.02 508.60 13.066.46 34,467.70 . 187.37 15.61
Deuel 32 1 1.437.08 8§88.88  7G7.89 ... 85.70 201.44 217.45 281.39 142.94 1,451.97 7.539.01 4,943.3 154.48 12.87
Dixon 28 2 4,133.52 1.478.98 . 136.50" 107.85 13.45 200.78 25.2 532.43 1,285.10 473.91 1,147.45 18,282.97 0.791. 385.41 32.12
Dodge 765 5 9;395.05 4,247.04 4,710.59 679.29 704.15 1,034.67 411.13 236.02 1,687.89 ... $79.95 2,278.80 R 1,189.12 12,883.23 46.440.96 9,997, 392.12 32.68
Douglas 105 11 9,526.21 3,340.07 23,70 e 76.40 206.43 432.44 6,460.52 5,131.73 172,477.85 2,876.94 2,595.55 37,147.69  2,281.2%' ... 145,468.75.  399,770.29 36.029. 343.14 28.60
Dundyv 43 2 1,.988.1¢6 1,839.63 129.74 1,082.62 241.52 110.6% 132.16 224,86 2875 e , 543.98 415.81 . 137.78 . 9.605.50 7.291. 173.61 14.47
Fillmore 76.5. 6 12,180.83 1,316.30 166.62 233.23 347.73 386.26 192.99 49.27 cvemsieee BB e BT 1,221.36 360.33 20,388.64 6,580. 216.74 18.06
TFranxtin 50 4 4,287.78 1,919.60 1,911.35 127.83 206.56 214.90 24.35 5,032.32 1,041.77 169.38 336.01 18,665.52 0,690, 213.80 17.82
Frontier 44 1 2,022.81 2.472.05 78.18 164.44 135.22 . . q14.81 . . 529.60 1.288.46 416.44 172.78 15.855.97 7,580, 172.28 14.36
Turnas 67 3 5,696.50 3.639.43 507.23 i4.6 1,85¢.00 6.00 721.74 495.25 20,244.60 15,644.1 23%.49 19.44
Gage ... 8.9 5 8.967.91 4,349.86 1,634.65 479.717 e 93.00 - 2,374.65 561.35 982.65 22,467.74 18,920.47  239.80 19.98
Garden 37 4 2,040.30 565.99 1,510.85 72.45 . 37L.60 321.35 116.26 6:288.43 6.171.17  166.79 13.90
Garfield 17 1 400.00 21949 ... 86.75 1,124.50 319.30 134.78 6.196.70 5,736.92  337.46 28.12
Gosper 28 1 2,448.22 1.318.06 38.35 113.28 A5 3,500.00 et e meeeeiee eeeveveeesneeqemeeeemse e L, 3BBEE 76.50 132.22 10,087.92 G,405.70 228.78 19.07
Grant 24 2 1,537,200 eh e 6.00 . 16.00 13.16 1,733.86 1,733.86 72.24 6.02
Greeiey 59 1 135.00 3,150.79 490.97 455.96 . 2,5609.02 407.31 13.127.12 12,%40.69 219.33 18.28
Hall ... 70 4 5,317.55 3.197.38 695.48 871.96 . 2(G8.50 143.82 29,101.94 46,931.75 17,074.34  243.92 20.33
Hamiiton 62 8 '13,4585.00 35.15 e 471.55 00  613.00  52.37  660.87 3550 30208  ....... 3783 86831  ....... 463.81 1,063.50 18.839.18 15,698.04 25319  21.10
Harlan 52 ] 3,787.77 2.444.37 414 82 §52.201 381.66 . 912.67 874.03 13.225.85 11.470.97 220,60 18.38
Hayves 56 2 742.80 1,158.39. 20.04 166.52 95.62 . 1,504.60 234.30 4,560.11 4,400.03 78.57 6.55
HHitehcock . 83 3 2,730.75 2,811.74 1,481.97;¢ 2908.31 42.80 1,120.15 3.50 . 8.850.47 8.805.47  139.77 11.6%
Holt 138 7 6,211.99 1,408.72 652.18 513.025 445.64 254.19 2,925.47 475.30 3,100.00 23,412.70 15,105.04  109.4¢ 9.12
Hooker 28 i 297.60 e e P 116.95 4.50 remeeenaies i ©768.95 27.46 9.29
Howard 47 1 2,422,70 2,209.53 1,440.14 234.66 177.14 697.82 812.46 . 0.076.74 19312  16.09
Jefferson 415 3 5,867.50 2,861.80 2,377.26 295.13 273.88 14.00 117.66 -8 12,778.93  307.9%3  25.66
Johpson 25.7 3 5,398.00 66.44 625.92 85.11 18.03 ; 22.53 - 6.522.78  253.80  21.15
Wearney 49 4 2,308.47 1,644.58 429.40 100.65 §2.25 . 714.67 179.00 . 6.076.14  124.00 10.33
Keith . 86 4 3,793.13 1 452.33 58.68 - 156.10 353.79 5.00 263.75 549.55 7.162.25  §3.28 6.94
Keya Paha 26 3 2,445.54 348.75 .. 47.25 207.25 51.00 41.35 63.91 -2 3,700.38  142.32 11,86
Kimball 499 2 1,205.47 1,226.54 739.84 283.82, 950.00 33.75 596.50 39.50 : 1 7.191.01 14411  12.01
Wnox ... 100 & 4,416.88 3.190.8¢ 307.46 426.79 623.87 2,152.24 1,2?7.20 §13.09 5L 22,128.73  221.24 18,44
Lancaster 109.51 10 15,128.85 6.524.09 3,903.05 270.42 674,62 106.31 731.95 1,809.21 '238.00 92,182.49 .15 53.823.88 3547104 32391 26.99
Lincoln 58 3 5,587.48 4,579.18 2,343.64 578.85 499.71 1,196.84 353.00 505.690 e 50339 .. . . 26,091.73 16.976.12 292,69 24,39
Logan 15 1 733.50 544,14 92.68 15 2.75 .- . 177.25 84.50 28.68 2,052.88 1.973.07 131.54 10.98
Loup 115 1 295.15 377.89 415.58 60.85 S : 667.00 106.81 - 8. 3,568.08  310.26  25.85
Madison 96 s 8,640.69 5,130.35 2,337.33 255.45 47.05 14.25 « 547.02 . 21,321.89 12,965.26 20,708.51  215.66 17.97
McFPherson 17 2 318.95 65.08 19.30 1430 1.80 1,000.00 i v e 272.25 29.50 L e 1.993.03 1,944.13 55.54 4.63
Merrick 99 5 4,886.50 44.52 1.111.16 224.18 5.50 1,234.73 466.49 75.00 2,4783.20 21,820.01 14.099.68  142.42 11.87
Morrill 516 3 4,021.92 - 73.47 1,048.91 184.58 . . 55.11 152.75 989.95 194.86 441.39 171.25 11.449.33 %163.24  177.58 14.80
Nance 68 6 6,336.75 971.95 200.59 315.98 §16.64 362.78 145.62 111.50 231.95 §45.31 27649 739.40 16.500.69 14.522.54  213.57 17.80
Nemaha 38.10 3 4,704.25 21.90 267.07 265.13 84018 .. ool 3.25 7 887.20 586.75 _ 344.85 2,040.58 12.708.32 9,168.42  240.64 20.05
Nuckolls 33.88 3 3.639.47 117.58 572.79 160.13 1.100.00 117.13 217.13 1.1 1,894.80 1,004.66 329.22 e e 11,858.90 10,170.56  300.19 25.02
Otoe 59.20 4 6,300.00 370.07 3.380.87 579.04 2,190.40 6F 602.55 635.28 3,854.02 30.347.58 17.417.88 294.22 24.52
Pawnee 48.8 4 5,534.16 62.84 587.26 36.13 1,039.33 5.00 4.35 3 18.50 672,85 312.92 . 11,231.78 8.400.78 172,15 14.35
Perkins 43 2 3.885.00 08.28 342.33 85.70 500,00 69.75 25970 . 2.25 143.80 .6.396.81 5,753.01  133.79 11.15
Phelps 67 1 1,214.44 101.42 542.86 53.05 3215 ... 67.85 27.62 2,3 666.99 242.87 501.96 9,394. 83 6,770.32  101.05 8.42
Pierce 44 3 5.126.22 56.52 1,635.56 412.42 3,500.00 17.90 47 1,020.10 60.00 417.29 21.662. - 11.594.95  263.52 21,96
Platte 1106.5 ¢ 4.940.00 510.49 1,403.91 858.13 1.422.44 e 76.00 4,017.31 L. 1,555.06 516.81 40,889.04 ,18.465.60  167.11 13.93
Polk ... 85.5 4 7,884.44 03.29 1,413.91 397.88 « 950,00 143.28 3.10 787.0¢ 995.90 526.51 . 507.18 2,517.95 19,114.22 15,139.08 177.07 14.76
Red Willow 35 2 4,400.00 382.93 378.03 101.75 6,547.24 216.40 75.75 570.50 1.618.45 650.55 470.18 18,516.42 11.318.40  323.38 26 95
Richardson 47.2 7 8,522.81 779.25 166.91 303.75 55.70 238.61 931.90 738.44 1,030.38 273.01 845.98 15.093.17 13,013.07 -275.70 2.98
Rocic 55 3 2.935.60 59.05 e 135.65 e e 141.00 948.12 440.75 334.52 94.12 5,219.58 5.125.46 67.89 5 66
Saline 35 5 9.075.00 90.51 _ 8.573.58 401.26 3,830.00 4.15 360.47 246.08 219.60 995.38 ... 1,082.56  1,189.81 ... .. 28,370.43 20,036.74  210.91  17.58
Sarpy 51.08 4 5,532.50 4.40 4,193.35 376.91 1, 306 05 38.25 229.80 3.088.00 583.60 236.50 355.33 616.27 23.994.93 18,138.46  355.10 29.59
Saunders 36.4 4 5,205.80 4.37 128.48 557.95 S 7. 165.80 573.95 67.34 365.53 605.55 174.86 - 10.813.84 9,671.63  265.71 22.14
Scotts Bluff ~ 584 2 5.900.17 8.75 1,768.14 121.43 11%.30 749.85 46.15 201.15 457.84 283.4° 23.644.65 11,976.13  205.07 17.09
Seward 57 5 10,227.15 - 4.49 1,811.32 466,73 730.78 345.35 6.75 849.11 757.16 6,467.39 26,436.77 } 11,151.95 195.65 16.30
Sheridan . 8§33 4 2,232.00 2.73 279.75 173.60  327.23 33295 750 .. .. 543.90 2,288.90 105.28 205.70 2,720.01 10.121.10 6,862.64 §2.39 6.87
Sherman b5 1 2,524.80 5.05 §21.27 211.75 531.79 3,607.63 101.90 432.00 393.64 1,358.75 17.707.85 11.687.41  212.50 17.%1
Sioux 30 2 3,052.57 5.90 ... 53.45 52.85 199.75 e 70.00 21.45 232.7% 4.444.19 3,967.33  132.24 11,02
Stanton 40 2 2,984,20 1,756.49 1.672.97 153.21 110.54 1,656G.45 2.40 1,065:55 366.00 10.835.55 '9,798.37  244.98 20.43
Thayer .. 50 8 11,056.46 86.58 271.20 500 s L 732.01 4.28 20.38 378.69 13.524.67 12,672.98 253.46 21.12
Thomas .. 55 1 170.00 7.25 50.52 7.00 . 173.20 573.28 4.00 30.08 1,035.33 1,005.25 18.28 1.52
Thurston 65 3 7,281.70 1.185.28 200,23 324.80 65.20 . b 988.08 71.25 30.35 242.60 260.00 11.574.78 10,457.18  160.88 13.41
Valley ... 32 i 2,050.00 869%.72 631.69 49.00 170.95 1,041.56 307.02 352.95 247.38 3 7.561.75 5,814.37 181.70 15.14
Washington 60.5 3 4.355:75 1,766.70 232.83 1,168. 78| 399.81 515.97 84.92 1,345.20 1,121.10 1,214.36 163.54 6,936. 21.235.81, 12,999.55 214.87  17.91
Wayne .. 92 5 9,249.00 3,630.61. 1,604.46 422.51 363.32  465.26  8§.374.04 19413  5,364.86 ... R §507.41 2,388.22 © 1,131.98 425.76 489,43 41,157.06 20,502.97 222.86 18.57
Webster 477 3 4,229.56 1,417.88 115.75 583.83 93.90 129.79 25.79 155.40 53.90 926.11 254,21 3.966.79 12.710.75 779895 16350  13.63
Wheeler 34 7 801.51 49.50 626.04 15.03 80.71 1.26 297.20 1,247.58 389.78 C e e 1 283.12 6,630.59 2.770.71  110.90 9.24
YOriK  eeceemeemmeemenens 115 - 4 8,344.54 2,246.57 1,5 ’.,.03 127.86 368.55 88.32 . 437.45 37.30 1,554.72 ) 483.49 3.857.40 20,665.30 15,477.88  134.59 11.22
TOTAL e 5,648.46 $438,505.49 $184,463.30 $ 85,046.50 $ 26,941.67 § 27,466.31 $ 18.517.5% $111,903.63 $ 7,295.65 $ 25,825.60 § 19,910.39 $178,511.25 § -2,358.03 § 4,891.81 $132, 308.09 § 63.904.34 § 49,391.31 § 10,402.39 $ 77,826.94 $ 25,971.54]$ 39,593.90 § 13,513.38 $475,208.98 $2,019.758.10 $1.085.574.80 § 192.19 $ 16.02
* Teed. ' NQOTE—The maintenance costs are based on the Gtand Total less amounts expended. for Amounts déducted are listed in columns indicated by t.
t This total is 6175 per cent. of maintenance for Seward,County. .3825 per cent. of main- large equipment (trucks. ete.), new culverts, ncw bridges, new guard rail, patrol sta- ! \
tenance for County Roads. ! [ tion construction, license plates. 1922 claims, heavy maintenance and graveling con- 1 .



State and Federal Aid Gravel Surfacing----As of November

28, 19

24

_ YEAR 1919 ,
I[ | | ) Cost Per Square Yard Jj TOTAL SQUARE YARDS | ! R
. | * ) f Length in Miles | Local Shipped | Local ‘! SBhipped ‘\ Total Cost l[ LREMARKS

Project | COUNTY | - | i | |
i 4 i 9 ‘ 3 I 47 J 4 r | B

3 JHatl ... l 12,360] ... I 0.336 P 130,678 43,868.78 | Contr. Cu. Yds. 4 haul and manipul.

1(3 JL:mchn 16.081;0. 163 - - 0.3254 l 169, “20 60,434.28 | Contr. Cu. Vds. 4+ haul and manipul.

27 |Saunders . | 6. 439|D 220 4| . 0.303— 68,000 1 31.026.23 | Contr. Cu, Yds. 4+ haul and manipul.
Total | FL890] | o | oo 768,408 I 135,329.29 |
Average] | e e 0. 197 + ........ 0.325— | ]

| Cost Per Square Yard

!

|
| : : —
) | | Length in Miles Liocal Shipped | Lo¢al E Shipped I| Total Cost | REMARKS
Project | COUNTY } — _ 1 | —_— X —
i > T | e > VT | a4 | 3 | @ e 3 PO P ‘ . T
52-A |I’helps _ 2070 | . 0416 4| s R | - 27,9644 o | | e B . 11,645.88 | “Contr. Cu. Yds. + hanl.
21 |Box Butte . NESEEH [ U B, - 0223 | .| .. . I l 37.468 ‘ ................ 8.569.20 |
Total | 6172 | o | ] M s | o o | e | 27,9641 e | 37,468 T 20,215.08 |
Average| S IR SO 0.416 4] .- | 0.222 | . — - B |
YEAR 1921
'|‘ |I Cost Ter Bguare Yard 1| TOTAL EQUARE YARDS | |
| | | t
| wength in Miles Local Shipped | Local | Total Clost | REMARKS
Project | COUNTY | —— q i | | |
| Poa 90 ‘ 47 g0 | 77 47 2 | v | o | v ‘ qv ] 4 r
329 |Dawson ] 11.886 0.375 | o | e i - s - 126,821.0 47,h57.87 |
107-B Saunders .| . | 1.8354) o | w0 e 0.55 . 9,131.65 |
135 |Merrick St 9.886 0.515— - R 104,399.4 5H3,735.98 |
Total | - R 23126 oo | e | o P s [ T | 231,220.4 I 110,425.50 |
Average| T 04384 | o5 L | | i
YEAR 1922
| | L‘ Cost Per Square Yard }I TOTAL %QUARI‘ XARDS |
| | * ! | | |
! | Length in Miles Local Shipped | Local Shlpped | Total Cost | REMARKS
Project | COUNTY — —— — i | | i —
‘ | o P - v | m f | & T TR
T9-A MOTTIN \ T 3201 | e T2 1 132837 | N T R I 26,447.40 |
143-B [York I 11.480 N | — . 108,421 18,789.45 |
170-A |Lincoln ! 19.096 e | 224,064.0 . 67,219.20 |
177 |Buffalo . | - 16.900 - 184,290.0 T0,071.04 | 2,422,533 Cu. Yds. extra gravel at 3.06 in-
180 |Platte I [ [ 1.330 18,821.0 8,469.45 | ciuded in total cost.
196 |Kearney coeeeeeeeeee| oo | 2.760] . 32,444.2 11,679.91 |
Total | | 12,51 BLBGE| o 459,619.2 LT 232,676.95 |
Average| | ’ __________________________ . | ]
YEAR 1922
| } Cost Per Sguarc Yard i‘ TOTAL SQUARE YARDS | 1
) | 1
/ T.ength in Miles Local Shipped | Local E Shipped | Total Cost REMARKS
Froject COUNTY | — | | | | : | |
i | 4 S ‘ P 47 70| e 2| e r 4 |' an | g | 4 ! ;
17 |Lancastel —.....| .. .| 967 ] 0367 | .. [ I | N | | N R | 136,381.3 | 50,051,904 |
Total \ . | 9.67 l ,,,,,,,, - | | , H H . L - L 136.381.3 50,051.94 |
Average] i R . 0.367 1 e | - P O | —— N }
YEAR 1924
| |I Cost Per Square Yard E‘ TOTAL SQUARE YARDS ‘\ }
| | ; \
f Loength in Miles Lecal Shipped | Local Shipped ] Total Cost | REMARKS
Troject COUNTY [ ———, | | | | ; 1 |
| 2 | 4 v I qn | 2 | e ‘ 3 ‘ g0 | 4 | ]
9730, e [ e JO2T0 ] | ] 121,00000%] 32,670.00 |
. 214,500.0%| 36,804,00 ]
. | S 29, 362,64 |
5 Madison .| 105,225%. 17,362.13 |
7-B |Clay .. U [ P 42,755.64 | Final. o R
7-C |Adams Ll e 50,940.98 | Final.
7-D |Kearney .1 98,h00%| 25,603.00 |
| L[ 101,500% . |
i8 |Lancaster . I 205,200,3 51,063.27 | Final.
19 \Lancaster §£5,495.5 14,428 82 | Final,
21 {Box Buttc 12,898.33 | Tinul
25 Gage 8,485.38 | Final.
25 \Jefrerson 14,824.00 |
27-1 |Saunders 20,608,00 §
27-2 |[Baunders [ 13,750.00
28 Qloc ... 96,000.0% 14,400.00 |
31 Dixon . 132,400,0% 24.494.00 |
39 |Dawson anaan [ 33,153.00 |
39 {Dawson 0.210 8,265% 1.735.65 |
45-A [8loux . {67-0.289) 6740, 483% 11,699.59 |
49-E Dakota e oo b | BT e s ] e - 7.886.52 | Final.
55-B |Saline 9.866.93 | Final.
65-13 |Baline . 17,424.47 | Tinal,
56 (York .. 32,018.37
60-B |Howard [ 10,687.60
67-A |Furnag ... 52,907 6.877.91 | Final
68-B {Red Willow - %21.2%8 |
68-B \Red Willow 80,600% 19,544,00 |
72-A |Cedar ...  — 93,811.7%| J— 13,415.07 | Xinal,
73 {Bufialo 154,300.0%| 36,261.68
79-B |Morrill | s | 3000 e | e (13D ) e 35,151.0% 4,745.39
79-B [ Morrill .. 0.170 8,016.01
91-A ﬂbhlng‘toﬂ -------- 15,288.80
95-4A |Chase .. p— 842.14 | Final.
95-A |Chase . 13,306.0 f 1.429,23 | Final.
98-B |Salinc . [ 5,899,86 | Final.
85-1 |Saline \ 15,940.0% 3,851.390
107-A Cass i 10%,610.0% .. 22,679.66
i07-B |Saunders .| e | e | 1800 T s | e N [ L — 23,500.0% 6.509.50
107-C Sarpy .- 0.248 42,210% | | 10,468.08
107-D (8aunders cceveoeene| e | e | 0BTOL ] e b 10,400.0* 2.880.80
110-A |Boyd 0.135 R 65,880 | [ el e 7,503.30 | Final,
117-A |Garden 0.230 24,459 | s b e | e 5,625.07 | FFinal.
117- B Garden ... | 21700 e MLIZTD [ e [ e 2,960.82
117-B Garden 0,260 R 18,000% 4.680.00 !
118-T3 |Jefferson (1 1 S S 1 X N I — 68,500.0% PR 11,645.00 §
121-A |Perkins R v [ R, 22,946.24 |
123-A [Gage ... e 3.880 T : s T 00999 ¢ Frnal, ———
130-A |[Cheyenne | 7070 87,2060,0% D — 11,248.80 |
i33-A |Otoe .. J 96,600 34,776.00 | Final,
134-A |Seward e | 21,294.38 | Final,
139-B |Madison 7.173! - 13.361.10 | Finul.
143-C |Polk o | 8,213.00 |
145-A |Phelps 40,304.48 |
149-A [Cheyenne 3.818.34 |
156-B {Hamilton 13,000.0% 3.602.00 |
156-C |Hamilton 3,008.28 |
169  |Adams 15.435.00 | I'inal.
172 Cuming B 163,264.9 5G,163.50 ' Tinal,
174  |Buffalo o 8.220) e ] e e | R 37.640% 5.457.80 |
186-A |Kimball . .| 107,724.0% 10,772.40 | h
206 Chase 7.6140! . 9,46.3.69 |
213 Colfax e | 96,270% 26.474.25 |
214 (Otoe ; T I S P01 N R N SO S 11111 N O 8,070.85 | Final.
216-A IMerrick | ! 66,378 ... | . 15,797.96 4
295 Lancaster | ! 54,000.0* 12,312.00 |
227  |Buffale .. | - 211,620% 36,821.88 |
998-A [Hall .. .| S — i N B TR ST L 7,327.30 |
231 Dawson s ! 0140%=t) oV L) b s | 2(’,.125.(3'“\ - 2,657.50
231  |Dawson w--] | e | CASOEst, | e | e | e | e | ) 41,270%| 742860 |
232 [Clay .- .| : e | | 24,319.95 | Winal
236-A |Scottsbluff ...l o 0120 1 52.500.0% 6,300.40 |
Total | |14s 205 [199.909 —118.585) I R i [782, 392 |1.202.321.7 | 1 2:,40F |1, 089,265.3 { I !
Average] [ e 014601701734 | 0.220F ° 0.1710] 0 236010.342+ R e | 67 - | - \ !
\
* TWstimated gquantities of uncompleted projects. 114.454.21 | 2”-- T.ocal.
208.433.07 | 3"--T.oeal,
248,273.97 | 1"—Liocal.
186,%40.26 | 27"—S8hipped.
2490,751,4% | 3"—8hipped.

Crand Total..

91,012.03
11,699.59

$1,150,964.62

4" —Shinped.
$"—TL.ocal,
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STATUS OF STATE-FEDERAL AID PROJECTS—Continued

COST Gravel

[ — Sand Date
Qther Funds

3" i 1" Clay Contracted

Earth Paving

11-28-22
2-98-24
§-15-24
4-15-24

0.66
17.14
21,982
10.046

6.6541

T.64
4,839

3609 1.3¢ Conec.
11.478

3541 o

0.68 Conc.

2 5-29-24

B
el

§ Asph,

10-14-24
. §-15-24
4-18-24
4-18-24
4-15-24

4,809.12

3-15-24
7-15-24
§-15-24
12- 2-21
7-16-24

6.861.64
14.615.43
5,032.39

e |

Co. "Z1470.58
St]Bl 10,735.20
21,470.58
StBr 10.735.880 (| Iy Ty T J
7,603.64] 4895 ] ] 459 | ... 0.37 |°  9-19-24

R T ll][t 10-31-24

941,878.53) 671,407] 21.002 |140bom19530w101ﬁo)uozoom

6"+3.29 Mi.




FINANCIAL STATUS OF COUNTIES
Dec.'1, 1824,
Total Appr. Surplus
COUNTY ISta.te & Fed BExpended Balance Fed. Aid Expended ’ Balance

Adams 192,953.331$ 194,808.25)§ * 1,864.92 58,540.36]% 10,000.00|8 48,540.36
Antelope 185,798.69 206,539.33 * 20,740.64 56,369.70 56,369.70
Arthur 72,302.73 40,958.74 31,343.99 21,936.02 21,936.02
Banner 72,137.09 81,819.45| * 9,682.36 21,885.76 21,885.76
Blaine 64,359.92 45,352.85 19,007.07 19,526.24 19,526.24
Boone 160,311.45 166,745.06| * 6,433.61 48,637.10 48,637.10
Box Butte . 105,938.33 717.072.93 31,865.40 33,050.94 6,332.15 26,718.79
Boyd .eiieeeees i 107,129,98 107,129.98 0:00 32,502.30 5,208.78 27,293.52
Brown “ 133,459.76 129.245.07) 4,214.69] -|0,-|90.53| 40,490.53
Buffalo 234,227.03 232,521.46 1,705.57 71,062.44 31,843.32 39,219.12
Burt ... 138,955.17 119,325.65 19,629.52 42,157.79 42,157.79
Butler .. 167,742.63 166,258.51 1,484.12 50,891.65 50,891.65
CaBs ... 183,338.00 193,217.71] * 9,879%.71 55,623.15 4.639.11 50,984.04
Cedar ......... 182,897.78 186,264.52] * 3,366.74 55,489.59 29,156.78 26,332.81
Chase 96,818.38) 95,098.72] *  1.280.34| 29,373.86 5,530.19] 23,843.67
Cherry 497,368.05 545,510.27 * 48,142.22 150,897.13 150,897.13
Cheyenne _.... 115,9584.48 117,462.98] * 1,478.50 35,188.68 35,158.68
Clay 178,889.89 180,442.34 *  1,6562.45 54,273.63 54,273.63
Colfax 121,328.18 148,933.40f * 22,605.22 36,809.92 36,809.92
CUMINE  coemieir et et mnen s 162,263.54 169,761.10{ * 7,497.56 49,229.34 1,134.86 48,094.48
Custert 399,130.99 411,196.18| * 12,065.19 121,092.87 121,092.87
Dakota 70,891.63 78,067.95] *+ 7,176.32 21,607.90 21,507.90
Dawes 147,663.25 145,697.11 2,066.14 44,799.74 44,799.74
Dawson 193,152.15 203,707.17| * 10,5565.02 58,600.68 8,000.00 50.600.68
Deuel 52,194.99 45,692.23 6.502.76 15,835.50 15.835.50
Dixon 125,161.16 128,349.63] * 3,188.47 37,972.81 19,427.48 18,545.33
Podge 177,141.66 129,378.05 47,763.51 53.743.20 83,300.57 * 29,557.37
Douglas 744,826.60 608,139.63 136,686.97 225,973.90 536,063.72 * 310,089.82
Dundy 108,355.06 91,611.86 16,743.19 32,873.97 32,873.97

971
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FINANCIAL STATUS OF COUNTIES—Continued

Total Appr. Surplus .
COUNTY State & Fed| IExpended Balance TFed. Aid Expended Balance
Fillmore 175,334.99 147,544.56 27,790.43 53,195.11 2,545.44 50,649.67
Franklin l 128,760.22 93,718.20 35,042.02 39,064.73 39,064.73
Irontier e ! 145,696.51 91,174.86 . 54,521.65 44,203.05 44,203.05
Furnas 154,195)_13‘ ‘lﬂﬁ_()f)().‘i_.’?.l -I,Sil,LU!ll 46.782.67 2.000.00 44,782.67
Gage 291,490.00 266,960.69 24,529.31 88,435.53 16,752.95 71,682.58
Garden 135,726.66 132,160.28 3,566.38 11,178.29 41,178.29
CGarfield 73,266.22 71,112,95 2,153.27 22,228,33 22,228.33
Gosper 89,020.75 §5,553.88 3,466.87 27,008.12 27,008.12
Grant 62,913.83 33,528.37 29,385.46 19,087.51 18,087.51
Creeley 99,371.18 102,721.10 3,349.92 30,148.35 2,923.98 27,224.37
Hall 177,702.79 177,702.79 0.00 53,913.48 41,550.80 12.353.68
Hamilton 162,588.77 145,869.04 16,719.73 49,328.02 2,612.00 46,716.02
HATIAN e s oo e 122,815.37 109,012.82 13,802.55 37,261.11 916.61 36,344.50
Hayes 76,123.72 56,716.52 19,407.20 23,005.27 23,095.27
Hitcheock 94,981.79 91,304.13 3,677.66 28,816.65 28,816.65
Holt 310,262.71 309,015.20 1,247.51 94,131.00 94,131.00
Hooker 63,398.73 45,192.78 18,205.95 19,234.62 19,234.62
Howard 116,146.93 111,207.95 4,938.98 35,237.97 5,654.81 29,583.16
Jefferson 178,248.18 177,888.37 359.81 54,078.95 54,078.95
Johnson 120,950.73 140,612.28 19,661.55 36,695.40 36,695.40
Kearney 121,873.16 100,149.65 21,723.51 36,975.25 36,975.25
Keith ... e s et s et e e et aaran o] 97,168.52] ' 100,188.15 3,019.63 29,480.08 29,480.08
Keya Paha .. 76,115.33 72,098.89 4,016.44 23,092.73 23,092.73
Kimball 90,249.87 93,006.02 2,756.15 27,381.02 27,381.02
KNoxX oo e e 236,743.78 248,219.90 11,476.12 71,826.00 . 13,082.98 58,743,02
Lancaster 455,191.16 '520,704.91 65.513.75 138,101.03 71,963.34 66,137.69
Lincoln 294,375.56 291,896:35 2,479,21 89,310.98 89,310.98
Logan 54,048.52 55,751.66 1,703.14 16,397.85 803.11 15,594.74
Loup ... 63,017.52 35,699.50 27,418.02 19,118.97 19,118.97
Madison 174,093.00 182,655.49 8,562.49 52,818.30 16,920.53 35,897.77
McPherson 75,341.60 71,423.18 3,918.42 22,857.99 22,857.99
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FINANCIAL STATUS OF COUNTIES—Continucd

) Total Appr. ’ Surplus

COUNTY State & Fed| Expended Balance Fed., Aid Expended Balance
Merrick 127,015.91 134,571.49] * 7.555.58 38,535.52 38,535.52
Morrill 130,429.44 128,015.48 2,413.96 39,671.16 35,000.00 4,571.16
Nance 102,160.69 112,474.66] * 10.,313.97 30,034.66 30,994.66
Nemaha .- 132,734.20 129,014.42 3,719.78 40,270.40 9,185.18 31,085.22
Nuckolls ........... 149,688.23 158,792.84| ¢ 5,104.61 45,414.10 9,099.03 36,315.07
0tos .o 195,660.67 202,185.55{ * 6,524.88 59,361.74 53,083.83 6,277.91
Pawnee 127,908.02 101,886.64 26.021.38 38,806.18 38,806.18
Perkins 69,590.62 74,092.47| * 440285 21,115.92 21,115.92
Phelps 131,465.511 - "125,886.60 5,678.41 39,885.49[ 5,352.06 34,533.43
Pierce 124,566.92 130,147.62 * 5,580.70 37,792.52 6,087.46 31,705.06
TPlatte 190,056.60 1§89,5565.59 531.31 57,670.62 16,064.99 41,605.63
Polk . - 132,418.32 141.983.24] *  9,564.92 40,174.56 40,174.66
Red Willow ... reeee] 152,341.25 154,610.74] *  2,269.49 46,209.01 5,010.37 41,208.64
Richardson | 190,484.86 172,309.59 18,175.27 57,791.45 B7,791.45
Rock  ciineiens 108,177.11 204,009.27) * 95,832.16 32,819.99 - 32,819.99
Saline 186,052.80| - 189,109.82] * 3,057.02 56,446.80 17.452.55 38,963.95
Sarpy  cee-- 83,613.43 83,708.63| * 95.20 25,367.59 25,367.59
Saunders 227,336.83 224,671.41 2,665.42 68,972.01 66,392.62 2,579.39
Scotts Bluft 126,535.33 185,967.96) * 59,132.63 38.389.72 7,603.64 30,786.08
Seward 176.627.58 188,522,811 * 11,895.23 53,587.27 22,302.85 31,284.42
Sheridan 241,708.32| 229,356.89 12,351.43 73.332.20 73.332.20
Sherman 112,834.77 118,271.95) * 6,437.18 34,233.09 34,976.06 T42.97
SICUX  ceceerer e 172,900.73 175,906.65| * 3,005.92 52,456.57 52,456.567
Stanton §7,809.15 78,713.17| 9,195.98 26,670.87 26,670.87
TRAYEY  oocccimersirrrmnsremcnnsrssessos oo sssans e 169,349.76 178,699.47| * 9,349.71 51,379.24 2,585.11 48,794.13
Thomas ... 56,383.13 45,185.93 11,197.20 17,106.15 17,106.15
PRUTSEOTL  coees createasm s seemcmercnn s oo emememesasnasnanraees 90,626.87 101,702,89| * 11,076.02 27,495.40 27,495.40
VALLEY  cocveeresmrcrrasarsesmeeatommmans s saattsss 8 sessuesanses 122,715.81 115,089.83 7,625.98 37,230.91 8,251.01 28,979.90
Washington e eseeenes 122,742.70 118,851.47 3,891.23 .37.239.06 8,408.84 28,830,22
B T - S SP R P PER S 115,193.38 100,745.84 14,447.54 34,948.67 34,048.67
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FINANCIAL STATUS OF COUNTIES—Concluded

Total Appr. Surplus :

COUNTY State & Fed Expended Balance Fed. Aid Expended Balance
WEbSEEr et e et e 131,219.39 102,990.97 25,228.42|  39,810.82 39,810.82
Wheeler .. 62,876.42 38,556.73]  24,319.69 19,076.16] i 19,076.16
YOrK oo et e ettt et eeen 193,980.03 195,681.52] * 1,701.49 58,851.85 6,200.00 52,651.85

TOtals  .ooooieeocveerreenenes eeraren o et e nnanes Isu,zss,zsz.so $13,996,258.96 $ 4,325,835.76|% 1,231,468.41

NOTE—The Column “Total Appropriation” shows the total of all State Ald Road Appropriations plus a }like amount of
I"ederal Aid. Federal Aid not met is listed in Column under “Surplus Federal Aid.” The Column under “Expended’” shows
the total expenditures of State and Federal Aid Funds allotted to a County, but does not show additional County or loecal
JFunds expended in meeting Federal Aid. The total Appropriation does not include the deficit upheld by the Supreme
Court which must be appropriated by the next Legislature, This deflcit appropriation will increase each County’s Allott-
ment from $1,300 to $15,000, so the overdrafts, with two exceptions will be cancelled.

* indicates overdrafts.
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DEPARTMENT OIF PUBLIC WORKS 151

STATE AID BRIDGES

The State Aid Bridge law has made it possible for counties to build
permanent structures across the larger streams in this state. Without
State Aid it would be an unjust burden to these counties. The cost on
these larger structures should be borne to some extent by the State at
large thus relieving the local community unfortunately situated.

The law originally provided that the minimum width of stream over
which a bridge under which State Aid could be allowed was 175 feet.
The 1921 Legislature reduced this length to 100 feet so that more coun-
ties could avail themselves of this aid.

The following tabulations show all State Aid Bridges completed to
date, and those contracted this Biennium, also expenditures for repairs
this Biennium and applications remaining on file. Lack of county funds
to meet State Aid when State Aid was available is the reason why many
applications have remained on file for several years.

SUMMARY STATE AID BRIDGE REPAIRS
1923-1924

STATE AID BRIDGE « County - . Amount
Red Bird ... Holt $ 2.438.06
Red Bird ... Boyd 2,438.09
Broadwater e MOUTIl 360.00
Pischelville .o KON T 385.75
Bartley ... Red Willow . 13.157.13
Oshkosh ... arden 833.38
Silver Creek ... 617.47
Silver Creek ..o Merrvick 619.13
Hall County ... Hall 175.00
Fremont Rridge Dodge .. 173.61
Cozad e AW SON 1,112.23
Brady s e linncoln .o . 599.34
Yutan Saunders 330.50
Yutan ..Douglas 330.53
Ashland Bridge .. Saunders 049.15
Louisville ... .Cass 5.32
Louisville Sarpy 5.32
GENOA oo s e e e Nance 2,742.15

$27,272.16




152 REPORT OFF SECRETARY

LIST OF STATE AID BRIDGES

Constructed 1911-1922 Tnclusive.

[ Applica-
COUNTY Name of Bridge i tion Con*~
Stream | * Made tracted
Tovad-Holt .o Parshall..............{Niobrara _...........| 5- 4-14811] 3-11-1916
‘Boyd-Holt..... JJRed Bird. Niobrara o] B-25-1916] 6-30-1916
Colfax..ooereens ..|3chuyler. e Platte 9- 2-1915( 2-12-1916
Cuming.. West Point..... Elkhorn 3-24-1917| 1-25-1918
Dawson.. Jlexington.._._..... Platte 2-13-1912| 9-11-1914

JPlatte
...|Platte
WPlatte
Republican
JLoup

2-14-1914| 9-11-1914
4-25-1912| 5-25-1912
4-25-1912| 5-25-1912
2- 2-1913] 2-26-1914
6-12-1922

[overton_..
Fremont..
North Bend..
AZambridge.

Dawson-Fhelps.
Dodge-Saunders
Dodge-Saunders
J urnas......

Garfield.. JBurwell...... B

Hall-Hamilton......|3rand Tsland..... [Platte 9-17-1919
‘Hamilton-Merrick|Zentral City Platte ... 9-17-1918
Howard 3. Paul Middle Loup . 9. 3-1915
Jefferson... JFairbur Little Blue ... G-12-1922

Platte ... 5-23-1916

Iearney-Buffalo...<earney

KNOX.ceieroroeee JVerdigre.... .|Verdigre Creek . 1-34-1918
Lincoln... North Platte 1915(FPlatte, North 3-17-1915
Lincoln... North Platte 1918§|Platte, South 1918
Lincoln... J3utherland 1914 fPlatte, North - 7-1914
Lincoln Sutherland 1916 Platte, South -15-1916

1f
Morrill. JBayard.............{Platte. North 2 -20-1912
Morrill... Bridgeport... Platte, North .. 5-21-1911} 2-20-1912
‘Nanece...... NETCY ToT: PRI | 7,1 1) < SR, 5- 4-1912| 7-16-1912
Nuckolls. Superior... JRepublican
Platte... |Monroe AJLoup ... 9-22-1911| 5-17-1912

Havens..__. JPlatte ... . [11- G-1916

Trolk-Merrick

4
2
2
2
ki
. [10-20-1913| 3- 3-1915
5
2
1
5
[

Red Willow... Bartley |Republican $-10-1911| 1-28-1918
Rock-Keya PahaJcarns’.... ANigbrara ... T-11-1911| 5- 7-1912
Rock-Keya Paha.[McCulley.. ~.{Niobrara ... .| 7-31-1911| 5- 7-1912
Sarpy......... . Platte 10-16-1915| 2-10-1916
Saunders ... : ..|Platte 2- 5-1919| 8- 1-191%
Scottsbluff. JHenrey |Platte, North 7-12-1916] 9-19-1919
Scottsbluff. JMeGrew... Platte, North 1- 6-1912{ 5-28-1912
Scottsbluff. Minatare JPlatte, North 7-12-1916] 9-16-1919
Scottshluff. Mitchell....., JPlatte, North 7-14-1916] 1-21-1918
Scottsbhlufti. Mitehell Valley.. |Platte, North 7-14-1916} 1-21-1918
Scottsbluft, Morritl. JPlatte. North 7-12-1916]| 9-16-1919
Sherman..... Loup City. JMiddle Loup 1-10-1912) 6- 4-1912
Washington.. JArvlington...... Elkhorn 6-14-1911] 4-30-1912

* Indicates Bridges purchased after Construction.

NOTE: The Burwell and the Fairbury Bridges were built with Federal and *
State Aid Road Funds,




LAST OF STATE AID BRIDGES CONTRACTED

’ 1923-1924 Tnclusive .
Applica-
COUNTY ridge Stream tion Con- Contract REMARKS

| Made tracted Price

PDawson.... [Cozad..... |Platte 5-10-1915] 5-31-1924 72,381.00 .

CGarden Oshkosh. . |Platte . T-22-1916( 5- 5-1924| 74,820.00

Hall JGrand Istand.__|Platte 4- 1-1924] 118.880.00] No State Aid Bridge funds.

Lancaster J|Havelock. ......[8alt Creck ..... 5-31-1921 4-15-1924; 27.862.70| No State Aid Bridge funds,

Lincoin. ... Platte 4-14-1917|11-13-1924f 32,018.37

Merrick-Poik.... LSilver Creek.....JPlatte T- 6-1916] 5-20-1924] 94,200.00

Morrille........ JqBroadwater....|Platte .. 10- 4-1921) 3-28-1924| 174,200.00| No State Aid Bridge funds.

Sarpy-Cuas .JLouisville.........]Platte _. 12- 1-1924] 17,020.17| Purchased from Platie River Bridge Co.

Saunders-Douglias....|

. Platte

12-31-1914]10-31-1924

117,112.28

19,518.72 State Aid Bridge funds.

Biennium Appropriation $200.000.00.

kxpenditures
Balance

3 191,569.17

$  8,430.83

VIO INEANWIUVJIAA
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APTPLICATIONS FOR STATE AID BRIDCES REMAINING ON FILE

November 30, 1024,
COUNTY Bridge Stream Applications
Made

Merrick..... .. Praivie lgland...... .. Flatte 3- 7-1913
Douglas. .| Valtey JEikhorn 3-19-1913
Dawson.. | Wilow Isl: S Platie 2-11-1914
IEwing JElkheorn T- 2-1915

Hitchcock Trenton ~|Eepublican 12-21-1915
Grealey |Greeley. -|North Loup 1-20-191¢6
Brown... |MeLain... Niobrara’ 1-28-1916
Carden.. Lewellen. APlatte L 7-22-1916
Cass Flattsmouth... JRlatte L. 8- 6-1917
Platte Tolumbus.. JLoup 0-26-1918
Flatte-Polik... unecan e Platte 11-21-1918
Stanton |Stanton. AElkhorn G- §-1919
JClarks.. ~.|Platte 11-20-1919

-[Sargent. JAMiddie l.oup -23-1920

Red Willow

Guarden,...
Madison,. .
Cuming.......oooeeeno
Knox..
Rock-Keva Paha...

JMeCook.
..|lisco...
Jlilden.

{Pischelville..

Wisner..

Hdouden
A8 3710

[[Fepublican ...
Platte ...

-{Elkhorn

Ellkhorn

Niobrara
Niobrara
Weva Taha

4-28-1921
5-18-1921
6- 6-1921
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. Cozad State Aid Bridge, Platte River, Dawson County
Alternate designs were drawn up as follows:

“AT 12 eighty foot low riveted trusses, 16 ft. roadway, concrete floor,
15 ton capacity with three alternate foundations, steel, wood and
concrete piling from 40 to 55 feet long.

“B”—15 sixty-three foot steel transverse joist thru girders, 16 foot road-
way, creosoted gum wood floor, 15 ton capacity on 55 foot steel
pile foundations incased in concrete.

Bids were received at Lexington' May 31st, 1924 on the above types
and contract was awarded to the Economical Bridge Association of Lin-
coln, Nebraska for $50,773.05 on transverse joist girders, which was
less than $55 per lineal foot of bridge. Approach fills, Jetties, guard
rail and mattress were awarded to Thomas Gass of Kearney, Nebraska,
for $21,607.95. The high bid was $65,060.00 on truss and steel pile type.

Oshkosh State Aid Bridge, Platte River, Garden County

Plans were made for seven 100 ft. low riveted trusses, 16 fi. road-
way, concrete fleor, 15 ton capacity with three alternate types of founda-
tions, steel, wood and concrete piles. The steel pile design consisted of
8 inch Beth. Hs 50 to 55 feet long extending to the bridge seat and en-
cased in concrete. Bids were received at Oshkosh, Nebraska, May 5,
1924 on the different designs. Contract was awarded the Western Bridge
and Construction Company of Omaha on the steel pilg foundation on a
lump sum Bid of $74,820.00 including jetties, mattresses, guard rail and
approach fills. The high bid was $97,860.00 on truss and steel pile type.

Grand Island Bridge Known as Federal Aid Project No. 215-A.

The Grand Island Bridge located on the highway between Grand
Island and Hastings is not a State Aid Bridge, but was originally in-
tended to be State Aid before the plan of using County and Federal Aid
funds was considered. It is being constructed with State Highway
_ funds, Federal Funds and County funds. This bridge was built in four
sections spanning four different channels of the Platte River. This con-
struction consists of six 80 foot, one 80 ft., three 80 ft., and three 80 ft.
low riveted trusses, 18 ft. roadway, concrete floor, 15 ton capacity making
a total of 1040 feet in length. Bids were received on alternate types of
foundations, using wood, steel and concrete piling at Grand Island, Ne-
braska on April 1, 1924. Contract was awarded on the wood pile type to
the Allied Contractors Inc., of Omaha, Nebraska for $118,880.00 includ-
ing approach fills, jetties, mattress and guard rail. The high bid was
$134,997.40 on steel pile foundation.

.
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Havelock Bridge Located on Project 155-A Across Salt Creek in Lan-
caster County,

Application was made for State Aid Bridge funds May 31, 1921 but
due to the necessity of a new bridge before funds would be available it
was built with County and Federal Aid funds. This structure consisted
of four 50 ft. concrete girders, 24 ft. roadway, 20 ton capacity on wood
piling 20 feet long. Bids were received at Lincoln, April 15, 1924, and
contract awarded to Martin Day and Company of Lincoln, Nebraska for
$27,962.70.

Brady State Aid Bridge, Platte River, in Lincoln County,

Plans were drawn for six, 63 foot span transverse joist girders, 16
foot roadway, creosoted gum wood floor, 15 ton capacity. The founda-
tions consisted of 8 and 10 in. Beth Hs. 50 ft. long extending up to bridge
seat and incased in concrete. Bids were received at North Platte, Ne-.
braska, November 13, 1924. The contract was awarded to the General
Construction Company of Omaha, Nebraska for $26,740.00 which included
only the bridge proper. The approach fills, jetties, mattress and guard
rail was awarded to David Scott and Sons of North Platte, Nebraska,
for $6,827.70.

Silver Creck State Aid Bridge, Platte River, Between Merrick and Polk
Counties,

Plans were drawn for ten 100 ft. low riveted trusses, 16 ft. roadway,

- concrete floor, 15 ton capacity with alternate foundation of steel, wood

and concrete piling. Bids were received at Central City Nebraska, May

20, 1924, and contract was awarded to the Western Bridge and Construc-

tion Company of Omaha, Nebraska, for $94,200.00 on steel pile founda-
tion including approach fills, jetties, mattress and guard rail.

Broadwater Bridge Knokn, as Federal Aid Project 79-C, Across the
Platte River in Morrill County.

Application for State Aid Bridge funds was made Oct. 4, 1921. As
Tunds from this source would not be available for some time, the county
voted bonds to meet Federal Aid for the construction of this bridge.
Plans were made for seven 100 ft. low riveted trusses, 18 ft. roadway,
concrete floor, 15 ton capacity. The design called.for two alternate types
of foundations, steel or wood piling.

Bids were received at Bridgeport, Nebraska, March 28, 1924 and
contract was awarded to the Western Bridge and Construction Company
of Omaha on steel piling for $74,200.00 including approach fills, jetties,
mattress, and guard rail.
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Louisville State Aid Bridge Between Cass and Sarpy Counties Across
the Platie River. ‘

This bridge is a wood pild trestle 2,090 ft. long built by the Flatte
River Bridge Company and used as a toll bridge. It was purchased by
the state and counties of Sarpy and Cass for $17,020.17. Toll is to be
collected until one-half this amount is on hand to f)ay the counties’
share of the purchase price, the one-half share having been already
paid from State Aid Bridge funds.

Yutan State Aid Bridge Across the Platte River Between Douglas and
Saunders Counties, Known as Federal Aid Project No. 235-A.

*Alternate designs were drawn up on this bridge as follows:

(1)—12 100 ft. low riveted steel trusses, 20 ft. roadway concrete floor,
20 ton capacity in three sections of 3 100 ft., 1 100 ft.,, and 8 100
ft. spans with three alternate types of foundations, steel, wood
and conerete piling.

(2)—24 50 ft. span transverse joist steel girders, 20 ft. roadway, con-
crete floor, 20 ton capacity with steel pile foundations consisting
of 8§ in. Beth Hs. from 50 to 55 ft. long extending up to the bridge
seat and incased in concrete. To be built in three sections as fol-
lows: 6.50 ft., 2 50 ft., and 16 50 ft. spans.

The division of this bridge in ‘three sections reduced the cost of
protection by using the natural toe-heads as jetties.

Bids were received at Wahoo, Nebraska, Oct. 31, 1924 and contracts
were awarded on the transverse joist girder type to the Allied Contrac-
tors Ine., of Omaha, Nebraska, for $98,014.88. The approaches, mattress
and guard rail were awarded to the Central Bridge and Construction
Company of Wahoo for $19,097.40. One sixth of the cost of this bridge
is to come from the State Aid Bridge fund, one-sixth from each county
and one-half Federal Aid.

Other bids ranged as follews: Transverse joist type up to $124,133.30,
steel truss type from $107,796.29 up to $154,352.72. A total of seventeen
bids were received from seven bidders.
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The Platte River is peculiar in several respects. As Mark Twain so
ably described it, it is during several months of the year “A mile wide |
and an inch deep.” At flood periods the discharge may exceed 35,000
cubic feet per second. The river bed is fine sand and gravel. This gravel
bed generally extends down far below any depth desirable for piling sup-
port with an occasional seam of sandstone or hard clay through which a
piling will penetrate. Experience has proven that the river varying
from a quarter of a mile to a mile in width can be bridged satisfactorily
without undue hazard with 500 feet to 1,200 feet of bridge. The balance
of the river is spanned by a sand fill surfaced with clay and gravel, and
protected against wave action or stream wash by rip rap and jetties. A
rather careful study is being made to determine the most economical
‘type of bridge design for general use on the Platte as conditions across
the State are much the same varying only in width of stream or natural
island formatiens determining the location of spans.

The following pictures are indicative of the general types of State
Aid Bridges placed over the Platte River. The present tendency of de-
sign is toward steel truss or transverse joist type with concrete floor
and foundations in place of the heavier multiple concrete arches.

Scottsbluff Bridge on North Platte River.
Consists of twelve 50 foot concrete arches, 24 foot roadway, and
4 foot sidewalk on one side. Overall length 644 feet with about 2600
feet of earth approach fills. :
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Central City Bridge over Platte River.
Consists of sixteen 50 foot corcrete arches, 15 foot roadway. Overall length 860 feet with over 3,000 feet of
approach fills, Note the bank protection consisting of willow mattress weighted by concrete blocks.
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North Platte Bridge over South Platte River.

Consists of ten 50 foot concrete arches with overall length of 536
feet and about 1,000 feet of approach fills. This bridge originally carried
a 16 foot roadway and massive concrete hand rails but was later widened
to 20 foot roadway and steel hand rail substituted. A sheet asphalt sur-
face has recently been placed over this bridge in connection with the
State Aid Paving project to the State Experimental Farm.
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Bartley Bridge over the Republican River.

Consists of 5 63.5 foot steel spans transverse joist through girders,
16 foot roadway. This bridge replaced a concrete arch design built sev-
eral years ago but which failed following a record breaking flood. The
two original abutments were used in place for the new bridge.

This same type of bridge is now being constructed over the Platte
River as State Aid projects at Yutan near Omaha, Nebraska, at Cozad,
Nebraska, and at Brady, Nebraska.

The Yutan Bridge consists of 24 50-foot steel spans transverse joist
through girder, 20 foot roadway, concrete floor, pier and abutments on
steel piling 50 feet to 55 feet long with 2,000 feet of earth approach fills.

The Cozad bridge consists of 15 63-foot steel transverse joist through
girders, 16 foot roadway creosoted gum wood floor, conerete piers and
abutments on steel piling 55 feet long with 2,200 feet of earth approach
fills.

The Brady Bridge consists of 6 63-foot spans transverse joist
through girders, 16 foot roadway with 4 inch creosoted gum wood floor,
concrete abutments and piers on steel piling with 1,000 feet of approach
fills.
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Fremont Bridge Over the Platte River.
Consists of 9 182 foot spans high pin connected trusses with 16
foot roadway.

STATE AID PAVING

The State Aid Paving bill became a law April 17, 1919. The 1919
Legislature made an emergency appropriation of §100,000 for State

Aid Paving.

During the Biennium of 1919-20 the following expenditures were
made:

Town Institution Expenditures
7 oo SIS LR STRET H L Poir Notmagl s i o Lt i s $ 23,753.86
Begtripe g Soiu e State Institution for Feeble Minded__._ 26,000.55
Tinmgoln. o cdo e o State Hospital for Insane___———___ 32,000.04
Grand Islapd ... = Old, Soldiers Home - ot ud_ i 18,000.00

Total s fu-Reloil . C il pe o Bis o $ 99,7564.45

During the Biennium of 1921-22 the following expenditures were
made out of the $100,000 appropriation:

Town Institution Expenditures
Wayne o =v cdie 5 Wayne Normal oo oo te L 00 $ 23.000.00
Chadren oo Shadron Notangl, ol b o oo A 20,000.00
Liveoln o2l o Lo State Hospital for Insane ___________ 57,000.00

___________________ . _____%100,000.00
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A balance of $3,800.35 plus interest still remaining is to be paid, if

the 1925 Legislature recognizes the deficiency.
The Legislature of 1923 appropriated $48,000 for State Aid Paving

to Institutions which was expended as follows:

Town Institution Expenditures
Nebraska City_oo—_._ Nebraska City School for the Blind____$ 8,700:00
North Platte _________ North Platte Experimental Farm ____ 35,000.00

Total $ 43,700.00

The final estimate on the North Platte Paving has not been cam-
pleted, however, the State Aid shave will be slightly in excess of $35,000
leaving a balance in the appropriation on November 30, 1924 of about
$4,000.00. .

A deficiency of $10,750.61 exists for payment of the State’s share in
paving to the State School for the Deaf in Omaha.
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DIVISION OF ACCOUNTS AND RECORDS

The Accounting Fngineer of this Division has general supervision
of pavrolls, expense vouchers, and requisitions of the Bureau of Roads
and Bridges, the Bureau of Irrigation, Water Power and Drainage, and
the Equipment Division; the checking of bids and contracts on roads
and bridges and making of necessary copies of same; payment of esti-
mates to contractors on construction work on roads and State Aid
Bridges; cost data on maintenance work done by the Counties on the
State Highway System throughout the State; and all filing and steno-
graphic work.

For the purpose of controlling expenditures, this Division takes the
various appropriations made by the Legislature for the Department of
Public Works and subdivides them into quarterly estimates. These
quarterly estimates are then distributed among the various accounts in
each fund and a carveful check made each month tc see that the expendi-
tures are not being made in excess of the appropriation. Under the
existing system of financing the Department of Public Works, the appro-
priations of the Legislature control the funds available, and all work is
carried on with that fact in mind. Following is a list of the appropria- .
tions made by the Legislature for the use of this Department during
the biennium of 1923-24:

State Aid Road—Administration and Engineering. .
H. R. 672 181 Salaries and wages .________________ $ 121,500.00
H. R. 672 182 DMaintenance __._________.________.._ 45,000.00
Bureau of Irrigation. i
H. R. 672 183 Salaries and Wages ____..___________ 23,480.00
H. R. 672 184 Maintenance ______________________ 23,005.48
Road Maintenance and Administration. . ]
H. R. 672 186 Motor Vehicle registration from 31-2
per cent of total registration fees,
estimated oo 55,000.00
Special Funds.
H. R. 672 189 For: State Aid Construction to meet

Federal Aid ———_________________ 1,500,000.00
H. R. 672 192 Paving State Institutions ____________ 48,000.00
H. R. 672 193 State Aid Bridges . _____ 200,000.00

Federal Funds.
" H. R 672 194 All Federal Aid Road Moneys re-
ceived during the biennium, etc, .
estimated o . ____ 1,500,000.00
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Revolving Funds.

H. R. 672 710 State Equipment and Material Fund,
estimated ________________________ 660,000.00

Functions of This Division

The functions of this Division as a part of the Department of Public
Works group themselves as follows:

{a) Relation to the contractors (practically all construction work is
done by contract).

(b) Relation to the Federal Government (the larger part of the con-
struction work, is carried on with the assistance of Federal Aid
Funds.) : :

{c) Relation to the employees of the Department (the State pays all
engineering costs and all engineers are employees of the State).

(d) Clerical work, requisitions and cost data work.

Sec. A. Notice to Contractors are mailed from this office and
arrangements for the legal publication of the same are made. At the
time of the letting of the contracts, all tabulations of bids are checked
by this Division, the contracts checked and the Minutes of the Meeting
taken. These are checked, one against the other and the following
coples are made and distributed: four copies of the Minutes, four copies
of the tabulation of the bids and ten copies of each contract. As there
are often five contractors receiving contracts on one project, it means
as high as fifty copies of the contracis are made on a project. The
handling of the certified checks and arrangements for bonds are made
in this office.

Estimates on construction work are sent in by the Project Engineer
each month, after they have been approved by the District Engineers
and the Chief of the Bureau, they are presented to this Division for pay-
ment. These estimates are placed on vouchers that distribute the cost
of construction, as- it appears on the estimate and are sent to the Con-
tractor for signature. On some estimates, this requires as many as six
vouchers. After these vouchers have been properly signed by the con-
tractor, they are placed on file and as funds become available, this Div-
ision requests the Finance Department to pass them through for pay-
ment. Al details of payment such as claims against the contractor,
the assignment of funds due him and ete., are handled by this Division.

Sec. B. When the Department desires to make any piece of econ-
struction a Federal Aid project, a Project Statement is made up and
three copies forwarded to the Federal Government, together with the
necessary copie$ of preliminary estimates and all information required
by the Government before they will approve a project and sign a Project
Agreement with the State.

q
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The estimates handed in by the Construction Division are made the
basis of a voucher to the Federal Government in which the Federal Gov-
ernment’s share of the cost of construction on that particular project is
claimed. On each project, the Federal Government enters into an agree-
ment with the State as to the extent that they will participate in the
cost thereof, this is known as the Project Agreement. Accompanying the
Project Agreement is a Project statement and estimate, or as it is called,
a PS&E. This PS&E limits the extent to which the Federal Govern-
ment may be vouchered as to the various items of construction on the

.project. If an overrun is necessary in the cost of the construction, a
modified project agreement is requested from the Government.

Whenever a Project Agreement is entered into with the Government,
it is necessary to show that funds are available' to meet the halance of
the construction costs, that are not to be paid by the Federal Govern-
ment. This is usually met hy the appropriation of the State Legislature
known as the “Appropriation of State Aid Construction to Meet Federal
Aid” however, in some cases, the Counties and various sub-divisions of
the State agrees to furnish the necessary funds to meet Federal Aid.
In cases such as these, this Division bills the county and collects the
share of the cost of construction that is charged to the county.

Sec. C. Ail payrolls and expense vouchers for employees in the
Department are made up from the various report sheets handed in.
Salary and expense warrants are drawn on the different funds accord-
ing to the Division employed under, the location and the character of the
work as follows:

Division of Accounts and Records.
[ Funds—No. 181 and No. 182.
Division of Location, Const. & Maintenance.
Bureau of Roads & Bridges _ Funds—No. 194, 193, 192, 189, 186, 182
and 181. ’
‘Division of Maps and Plans.
Funds—No. 181 and 182.
Bureau of Irrigation, Watex
Power & Drainage___.___.__ Fund No. 183, Fund No. 184.
Division of Road Equipment _Fund No. 710.

Division of Motor Vehicle
Registration . ___—.____.__ Fund No. 186.
After the expenditure has been charged to the proper Bureau, Div-

ision and Fund, it is distributed among the different accounts under the
fund as follows:

Salaries and wages.
Supplies
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Expenses

Repairs

Equipment '
Lands and Building

Public Improvements

Fixed Charges

Revolving Funds

Monthly payrolls for employees in the Lincoln office are made up
from daily report sheets and salary warrants drawn on the different
funds according to Division employed under.

The Equipment Division “Temporary Help” payrolls are pa,ld twice
a month and are paid on an hourly basis.

Preliminary Engineering payrolls are made up from Daily survey
cards of Preliminary Engineers and their helpers. Project Engineers
and helpers payrc’)l]s are made from monthly reports of the Project En-
gineer and charged to the different projects worked on. Division Engineer
payrolls are made up from weekly reports. All salaries are figured on
a monthly basis. Proje¢t Engineers and Perliminary Engineers and
helpers are allowed in addition to their salaries a subsistence allowance.
Project Engineers hand in monthly statements known as R19s, showing
distribution of their time and expenses. These are combined on, what is
known as the Distribution sheet and this in turn is made-the basis of
a payroll voucher, which is passed through for.payment of the cost of
the engineering on the various projects.

Heads of the different Divisions while away from Headquarters are
altowed a flat subsistence rate, covering their meals. Receipts are not
required to cover same. For all other expenses incurred, they are re-
quired to have receipts, same to be attached to expense voucher. Project
Engineers are required to make up one set of expense vouchers, monthly
for expenses of self and helpers and these are prorated to different pro-
jects, according to amount spent on same. These vouchers are checked
by District Engineers in charge of the District worked in and then are
forwarded to Lincoln office for final check and approval.

Warrants to cover estimates, payrolls and expenses are issued
by the State Auditor and mailed out by this Division.

Sec. D. Al stenographic work, including correspondence and filing
with reference to road and bridge work is taken care of by this Division.

All requisitions for all Divisions of the Department of Public Works
are made by this Division, checked, and sent to the Purchasing Agent of
the Department of Finance. The Purchasing Agent then makes up the
purchase orders and vouchers covering these requisitions and we again
check and forward them for payment as soon as equipment and supplies
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are received. When this Department acts as contractor and docs con-
struction work, all requisitions from the different construction camps
go through this Division for checking.

Cost data of maintenanca done by the counties on the State High-
way System throughout the entire state, is kept by this Division. This
data is kept separately for each. patrol in the different counties.

All miscellaneous expenses as light, heat, rent and supplies of all
kinds are vouchered and paid for through this division.

During the year 1924, the Department of Public Works placed under
contract over four million dollars worth of work. There is every indica-
tion that this amount will increase rather than decrease, and along with
it, the duties of the Department. In order that the Department may
function economically, a unified system of the accounts and records is
a necessity. This should include a continuous audit of accounts, reveal-
ing expenses and costs in detail to be used as a working guide in keeping
the various items of expense to a minimum, together with a comprehen-
sive and intelligent set of records that could be used as a basis for plan-
ning work in the future.

+
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REPORT OF THE DIVISION OF ROAD EQUIPMENT

On February 28th, 1918, Congress passed an amendment to the
original Federal Aid Road Bill designated as Section Seven which pro-
vided for the transfer by the Secretary of War of all surplus war equip-
ment materials and supplies not needed by the War Department, but
suitable for use in the improvement of highways, to the highway de-
partments of the several states, to be used on roads constructed entirely
or in part with Federal Aid Funds; such distribution to be made upon a
value basis, the same as provided for by the Federal Aid Road Act.

The Department, realizing the importance of such equipment in
building and maintaining roads, immediately gave definife instructions
to the War Department for shipment of Nebraska's share, and at the
same time organized an Bquipment Division which should have direct
control and supervision of such materials.

The Equipment Division’s store room, garage, and general equip-
ment yard is located at Sixth and South Street, Lincoln, Nebraska, where
all supplies are stored, issued, and shipped. The yard, covering eleven
acres, is fenced and a spur railroad track, used for loading, runs the full
length of ane side. A large “A’ frame derrick which ‘facilitates greatly
the loading of cars stands on this track.

The store room in which all parts are kept is located in the garage
building. Doors are locked except when storekeeper is shipping or re-
ceiving supplies. As equipment parts are received they are placed in
bins or on shelves, with quantity, description, and location entered upon
store record cards, which give detailed information concerning each
article. A system of duplicate receiving and shipping tickets has been
installed as a check upon all supplies on hand. Shipments are checked
in on the receiving sheets, the duplicate being kept by the storekeeper
and the original filed in the office. The shipping tickets show the con-
signee, quantity, and description of the article, and just how the ship-
ment is made. The duplicate of this form is sent to the consignee, but
the original is filed.

Before securing a piece of equipment, a requisition must be made to
the storekeeper on a standard requisition form, the classes of requisition
are: (1) The shop for repair and overhaul; (2) From the yard for gas
and oil; (3) From thd office for state or office use. After filing a re-
quisition, the storekeeper changes the store record card to register the
parts sent out and the balance remaining in stock. By this method a
perpetual invoice is kept and may be had at all times from the store
record cards. ’

During the past several years gasoline has been purchased in car-
load lots and delivered into the ten thousand gallon storage tank in the
general equipment yard. Lubricating oil and transmission grease were
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also bought under a carload contract which assured a uniformly high
gradé oil for use in all state equipment,

Much of the equipment received from }he Government was in very
boor condition, and it was necessary in most instances to overhaul, re-
pair and provide new parts in order to properly place them in first class
mechanical shape. When this equipment is repaired to first class con-
dition, it is sold to the counties at cost plus handling charges.

Each piece of machinery is stenciled with a State number, the serials
starting anew for each different type of equipment. A daily time record
is kept for each man, and the time spent in improving each separate
piece of machinery is noted, all labor, costs, gas and oil being charged
directly to the repaired car, truck or tractor.

Equipment Division’s Inventory

(Corrected to Jan. 1, 1925)

1. Shop Supplies _____________. " $ 14,049.82
2. Stores Supplies, Mise. .________________ 32,238.53

Cards __.___________ 311,173.23
3. Mobile Equipment & Supplies ________________________ 68,612.22

4 GrandTotal __._____________ T $426,072.80
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DIVISION OF MOTOR VEHICLE REGISTRATION

The Automobile Department was drganized in 1913 with a registra-
tion of 25,617 cars, increasing as follows to 1924 with percentage of in-
crease based upon 1913 registration.

Year | Number Total % Increase % Increase
Annually
1913 25,617 . 0. 0.
1914 40,929 59.8 59.8
1915 59,140 130.9 44.5
1916 100,534 - 2034 70.0
1917 . 148,101 478.1 . 47.3
1918 175,409 584.7 18.4
1919 210,000 719.8 18.7
1920 221,000 762.7 05.2
1921 238,704 831.8 08.0
1922 256,654 901.9 07.5
1923 | 280,053 1,016.7 11.5
1924 Ap]prox 310,000 1,110.1 08.4

Below is the Divisions Annual report for 1923 showing number of
cars registered by counties and total fees collected.
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ANNUAL REI'ORT MOTOR VEHICLE DEPARTMENT

January Ist—December 31xt, 1223, | (A)
Liine COUNTY Regular Tricks Motoreycles Lost Plates Dealers
No. Fees No. Iees No. Fees No. Fees No. Fees FPI't!
1 Adams ... §  49,501.25 4531'$ 5.400.00 341% 12250 273 63.00 63§ 859.50 77
2 Antelope ... 33,674.20 3278 3,370.75 180 47.50 11 28.00 28 210.50 1¢
3 Arthur . 1,853.50 190 477.50 25 e e FE
4 Bannev ... 3,001.75 305 2,100.67 86 5.00 5
5 Blaine ... ... 2,221.00 243 795.50 41 . e e 34.00 :
6 Boone ... 33,794.30 3332 4,540.85 243 45.00 12 55.00 83 186.80 1f
7 Box Butte ... 16,428.90 1587 2,13550 111 27.50 7 40.00 40 376.00 3
§ Boyd 14,976.25 1463 1,440.75 87 22.50 5 18.00 18 117.75 L
9 Brown 9,764,490 450 1.071.10 56 5.00 1 3.00 3 §0.00 i
10 Buffalo ... 53,909.50 5185 5,759.50 319 52.50 14 110.00 111 667.95 5¢
11 Burt ... 30,462.75 2864 $,202.22 346 37.50 8 25.00 23 352.76 2%
12 Butler 25,721.75 3306 4,972,175 290 67.50 15 46.00 47 393.00 34
13 Cass 290,685.00 3740 6,755.75 389 87.50 19 60.00 GO 422,00 3!
14 Cedar 38,224.25 3634 5,032.50 263 40,00 10 51.00 51 518.00 3!
15 Chase 10.746.25 1045 3,379.75 157 22.50 5 $.00 9 133.00 1¢
16 Cherry 12,869.34 1367 1,960.69 103 10.00 2 9.00 9 263.00 2
17 Cheyenne ... 20.017.78 1908 7,073.95 436 45.00 11 42.00 44 33250 2¢
18 Clay 32.236.00 3040 3,036.00 204 35.00 § 15.00 15 302.50 q
19 Colfax ... 27,325.00 3535 5,084.75 2909 30.00 G 50.00 50 204.50 2¢f
20 Cuming ... 34,512.83 3251 9,015.76 445 15.00 4 4200 47 485.75  38i
21 Custer 53,190.63 5184 9,612.29 515 77.50 18 76.00 76 772.50 B
22 Dakota ........ 17,058.50 1673 3,066.50 180 65.00 14 23.00 23 220.50 H
23 Dawes .eeeeees 15.742.72 1465 2,319.27 121 35.00 3 1.00 1 177.75 1«
24 Dawson 37.716.25 3606 5.308.25 280 4500 10 41.00 41 353.26 3¢
25 Deuel 7.759.25 713 2,389.00 145 5.00 1 7.00 7 59.00 <
26 Dixon 25,982.75 2591 3.811.50 182 10.00 2 69.00 60 219.00 1%
27 Dodge ...o-eene.. 57,078.55 5365 13.819,76 763 155,00 35 05.00 95 819.00 H
28 Douglasg ....... 348,832.75 31593 116,580.25 5300 2,101.00 477 §45.00 852 §,460.25 50¢
29 Dundy ... 10,182.00 1028 2,566.50 117 5.00 1 10.00 10 92.25 *+ ¢
30 Fillmore ... 32,401.75 3015 2,815.50 164 71.00 17 19.00 20 283.50 i
31 Franklin _... 21.750.75 2062 2,298.75 1186 12.50 3 2.00 2 218.00 ! 1¢
32 Frontier .. 18.682.63 1839 2,861.20 132 17.50 5 11.00 11 188.00 1i
33 Furnas 27,937.25 2737 3,462.50 171 25.00 7 27.00 27 339.75 3
34 Gage _reern 63,501.80 5062 8.135.25 502  197.50 47 85.00 85 594.00 5
35 Garden . 8,628.75 855 1,800.75 122 ... 15.00 15 108.50 !
36 Garfleld 6.178.75 601 143,50 25 e 80.50 i
37 Gospar 10,915.50 1073 1,465.50 T4 2 9.00 10 44.00 H
38 Grant ... 2,320.50 212 333.00 14 e 2.00 2 54.50 f
39 Greeley ... 15,819.65 1543 1,080.75 64 17.50 4 5.00 5 71.00 i
40 Hall .. 53,172.00 4968 9,571.00 636 265.00 G0 100.00 101 692.00 !
41 Hamilton ... 33,5683.00 3121 3,281.50 193 50.00 11 27.60 27 33350 2!
42 Harlan ... 21,247.75 2063 1,581.00 77 35.00 8 28.00 28 188.25 1°
43 Haves .......... 7,307.00 715 2,802.25 128 2.00 2 14.00 :
44 Hitcheock ... 13,146.50 1282 2,163.00 106 12.50 3 3.00 3 141.00 1.
45 Holt 28.330.25 2824 3,829.256 188 10.00 2 15.00 15~ 21000 1
46 Hooker ........ 2,029.75 188 541.75 29 . 1.00 1 60.00 :
47 Howard ... 23,308.00 2224 2,768.25 195 45.00 10 19.00 19 242.00 1
48 Jefferson ...  35.069.00 3417 4.500.00 283 45.00 10 56.00 56 413.00 41
49 Johnson .. 21,506.75 2060 2,075.50 166 30.00 6 17.60 17 257.75 2¢
50 Kearney 20,314.25 1886 1,217,00 69 7.50 2 17.00 17 306.76 2!




(B)
Deal-
Line ers
No. App..
1 47
2 19
3
4
5 3
6 18
7 19
8 12
9 6
10 46
11 23
12 27
13 39
14 32
15 10
16 22
17 24
18 25
19 24
290 27
21 47
22 18
23 14
24 30
25 4
26 14
27T .85
28 224
29 8
30 22
31 18
32 15
33 21
34 48
35 7
36 6
31 3
38 5
39 1
40 40
41 23
42 12
43 1
44 12
45 17
44 4
47 17
48 31
49 24
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Tratlers
Fees No.
32.50 7

2.50 1
5.00 1
12.50 3
15.00 3
5.00 1
100.00 24
45.00 10
65.00 14
7.50 2
5.00 1
13.00 1
2.50 1
5.00 1
27.50 7
7.50 2
47.50 12
25.00 4
125.00 27
2.50 1
10.00 7
433.50 18
40.00 9
27.50 6
2.50 1
32.50 8
57.50 13
5.00 1
10.00 2

18
11

o M

January 1st—December 31st, 1923,

Transfers
Fees No.
$ 1,067.50 713 %
401.25 265
26.00 15
41.75 26
14.00 14
3381.75 232
259.45 138
228.25 169
124.00 65
941.00 577
637.25 405
477.25 322
907.50 597
540.50 3982
108.50 90
96.20 59
372.48 239
576.00 410
495.50 338
454.87 346
928.75 640
267.50 185
121.60 64
£610.00 362
76.25 48
314.25 235

"1,403.10 8656
11,161.25 6106
106.00 76
484.00 389
191.75 124
189.00 158
500.25 333
1,308.50 809
166.00 98
108.50 56
113.50 89

14.00 7
133.50 95
1,047.75 G658
686.55 446
226.25 172
102.50 81
117.25 105
309.75 211
11.95 10
250.25 175 .
677.00 454
276.50 212
257.00 186

S Bd b L bSO KD

23

9

bt
oo

o

23
18

Lost Certif. Refund
Fees No. Amount No,
44,00 44 § 109.75
15.00 16
1.00 1
2.00 2
7.00 7
11.00 11 650.38
4.00 - 4 .
$2.00 83
25.00 26 22.75
49.50
28.00 28 25.75
5.00 5 11.75
6.00 8 e
20.00 20 13.75
24.00 26 37.50
27.00 27 10.00
39.00 39 11.50
34.00 39 15.00
3.00 30 14.00
2 23.00
24.00 24
22.00 22 .
89.00 89 24.00
2,181.00 2233 ...
1.00 L e
16.00 19 32.00
........ 5.00
19.00 19
33.00 40 15.00
8§4.00 84 80.00
4.00 4 40.75
4.00 6
4.00 2
2.00 2
59.00 59, 149,12
35.00 36 102.25
........ 15.00
1.00 1
21.00 26 20.00
3.00 3
14.00 14
3.00 3
26.00 26
16.00 19 33.50

179
TOTALS
Plates Fees
5773 $ 57.189.25
3708 37,749.90
230 2,357.00
424 5,155.17
301 3,164.50
3894 39,014.70
1912 19,286.85
1768 16,829.50
1086 11,056.50
6359 61.622.25
3707 37,787.47
4021 41,743.25
4846 47,928.25
4411 44,439.25
1322 14,417.00
1471 15,216.73
2683 28,808.71
3735 36,252.00
3281 34,214.25
4159 44,515.20
6531 64,739.17
2127 20,729.00
1676 18,397.34
4380 44,222.75
918 10,295.50
3107 30,422.00
7234 73,499.40
46802 488,605.00
1241 12,962.75
3655 36,130.75
2331 24,601.25
21890 21,970.83 |
3344 32,357.25
7550 74,053.66
1101 10,713.00
689 6,816.25
1259 12,571.50
242 2,728.00
1720 17,129.40
6529 64,936.75
3875 38,079.05
2371 23,353.75
927 10,227.75
1512 15,584.25
3283 32,725.25
235 2,647.25
2655 26,651.50
4263 40,795.560
2513 25,099.50
2205 22,149.50
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ANNUAL REIMORY! MOTOR VEHICLE DEPARTMEN'P—Concluded

January Ist—December 3tst, 1922, (A)
Line COUNTY Regular ' Trucks Motoreyvcles Lost Plates Dealers
No. Fees No. Fees No. . Irees No. T'ees No. Fees PIis
51 Keith 00 1082 3,151.25 178 32.50 7 16.00 16 182.00 17
52 Keya Paha ... 25 565 805.00 410 6.00 6 30.00 2
53 Kimball ... 1.7hH 746 3,890.25 2490 5.00 1 9.00 9 34.50 3
54 Knox .. .......... i7.75 861 G,454.75 333 62.50 14 38.00 38 377.00 23
55 Lancasier 9,599.00 17826 35,753.75 2098 1,305.00 312 599.00 602 1,909.00 166
56 Lincoln ... 11,598.54 3989 6.658.15 359 72.50 7 75.00 76 440.05 37
57 Logan ... 4.096.35 404 386.75 22 5.00 1 5.00 5 36.50 3
58 Loup . 2.790.00 280 51795 25 1.00 L e
53 Madison ... 55.936.92 5231 9.407.00 457 95.00 23 §4.00 85 644.00 56
60 McPherson ... 1,798.75 182 711.50 43 e 3.00 3 33.50 3
61 Merrick 24,712.50 2366 3,726.75 201 50.00 11 25.00 25 221.50 18
62 Morrill 15,665.00 1606 1,803.50 101 12.50 3 41.00 41 234.00 22
63 Nance .. 20,181.25 1953 2,360.30 144 37.50 10 25.00 25 224.25 21
64 Nemaha ... 27.767.26 2667 4,143.75  25b 40,00 10 33.00 34 276.50 24
65 Nuckolls 29,588.75 2813 2,607.00 151 42,50 10 25.00 25 321.25 29
66 Otoe 14,296.50 4229 8,427.50 507 ©  50.00 10 36.00 36 623.75 54
67 Pawnce . 20,735‘50 2017 2,908.25 181 50.00 10 26.00 26 127.50 190
68 Perkins ... 10,543.25 1013 25 154 20.00 H 1.00 1 §89.50 7
69 Phelps 25,115.00 2371 25 231 110.00 25 37.00 37 232.00 17
70 Pierce ... 26.745.00 2519 2,968.00 176 20.00 1 29.00 28§ 334.00 34
71 Platte 43,G88.00 3959 7,593.00 381 14750 32 31,00 31 470.50 41
72 Poik 27.844.95 2532 | 4,052.25 222 35.00 8 34.00 34 275.00 26
73 Red Willow.. 23,931.50 2339 3,984.756 244 40.00 9 67.00 67 433.25 34
74 Richardson .. 12.335.45 3052 7,057.25 374 40.00 10 57.00 57 411.00 39
75 Rock ... 5,757.50 609 1,181.75 58 2.50 1 4.00 4 30.00 3
76 Saline . 43,384.75 3613 4,840.75 306 37.50 9 33.00 33 369.25 28
77 Sarpy 20,133.25 1979 ' 4.041.25 371 75.00 17 19.00 19 218.00~ 16
78 Saunders ... 52,090.25 4833 7.561.55 433 60.00 14 63.00 €5 " 535.50 43
79 Scottsblaff 37,803.92 3745 4,801.60 276 75.00 18 154.00 154 496.00 47
80 Seward ... 39,731.50 3660 + 5.107.00 329 60.00 14 54.00 54 45975 42
§1 Sheridan 16,168,25 1432 1,870.%5 104 12.50 3 6.00 6 203.50 22
+§2 Shermun .. 19.123.00 1842 1,632.50 4 20.00 4 24,00 24 221.25 18
83 Sioux ... 6,216.75 620 1.017.00 60 15.00 4 10,00 190 20.00 2
84 '‘Stanton ... 19.726.15 1839 ' 4.554.60 215 17.50 4 21,00 21 111.95 13
8§56 Thayer 32.373.75 3050 3,884.25 244 22.50 5 22.00 22 377.25 36
86 Thomas .......... 2,214.00 229 ' 14350 10 4.00 4 . 32.50 4
87 Thursten ... 15,767.25 1569 2,965.25 -128§ 22,50 i 28.00 28 206,75 14
§8 Valley 20,799.45 1958 3,327.05 197 7.50 2 18.00 18 24490 20
89 Washington .. 29,246.60 2805 787876 461 57.50 12 24.00 24 253.25 20
90 Wayne ... 29.009.50 3208 « §,859.75 335 17.50 5 30,00 30 350.00 25
91 Webster ... 22,576,00 2130 2,261.75 130 30.00 6 6.00 6 264.50 24
92 Wheeler ... 4.142.00 413 1,189.35 60 et e e 40.00 3
93 York ... 41,713.75 3828 4,491.50 262 95.00 23 62.00 62 545.00 43
94 Totals . $2,754,430

95 Last Report
96 To Date ...

s




(B)
Deal-
Line ers
No. App.
51 15
52 2
53 3
o4 23
55 111
56 27
57 3
58
59 46
60 3
61 16
62 21
63 19
64 21
63 20
66 51
67 10
68 7
69 12
70 19
71 29
72 18
73 25
74 30
75 3
76 27
77 14
78 41
k] 47
80 34
81 20
82 16
83 2
84 11
85 33
86 4
87 13
88 19 -
89 20
90 21
21 22
92 2
23 34
94 32086
95
96

ANNUAL REPORT MOTOR VEHICLE DEARTMENT—Concluded

Trailers
Fees No.
5.00 1
5.00 1
30.00° ¢
164.50 32
10.00 -2
60.00 15
2.50 1
5.00 1
2.50 1
2.50 1
2.50 1
5.00 2
37.50 §
30.00 7
48
15.00 3
15.00 5
10.00 3
1617.50 38
5.00 2
35.00 8
35.00 8
18.00 3
92.50 21
7.50 2
40.00 9
.\
2.50 1
15.00 3
180.60 41
$2,644.00 514

DEPARTMENT OF PUBLIC WORKS

January Ist—December Jist, 1923,

Transfers

I'ees

151.55
64.25
66.25

543.25

,566.00

§23.89
36.00
34.75

712.00
15.00

159.75

327.00

170.00

563.75

582.75
§§9.50
301.75

o

367.73
620.85
510.00
320.25

22.10
863.00

No.

115
47
50

405

3388

486

=

E 7N ol S B
D B

(X3

-3 1 =a =
Ch U de e 0T D D M RO

JC N )
o D

Lost Certif.

Irees No.
6.00 6
2.00 4

12.00 12
37.00 37
310.00 317
20.00 20
2.00 2
14.00 16
22.00 22
7.00 ]
18.00 19
37.00 37
15.00 15
20.00 20
G.00 4
1.00 1
25.00 25
29.00 26
1.00 1
45.00 45
1.00 1
10.00 10
50.00 53
37.00 39
95.00 101
10.00 10
1.00 1
14.00 14
3.00 3
15.00 16
15.00 16
1.00 1
23.00 23
31.00 31
1.00 2
8.00 9
24.00 24

Refuhd

Amount

104.75
24.00
2.50
69.50
5.00

No.

12

154 °

11

-

-

e

[ I

181

TOTALS
Plates IFees
1420 14,789.30
666 6,368.50
1070 11,681.75
4717 48,950.25
24686 245,206.25
4976 49,698.13
469 4,567.60
336 3.343.50
6321 66,938.92
247 2,564.25
2904 29,114.50
2047 18,107.50
2281 23,007.80
3403 32,844.75
3458 33.209.25
5512 54,3756.75
2486 24,198.00
1259 13,841.25
2979 29,732.00
3045 30,493.25
4656 52,351.25
3058 32,606.25
2067 28,875.16
5042 50.044.75
738 7,059.75
4335 49,160.2b
2746 26,949.00
6007 61,177.55
4887 44,257.02
4530 46,149.75
1667 18,564.75
2106 21,210.95
722 7,304.75
2276 24,641.65
3892 37,411.00
260 2,407.00
1947 19,248.00
2492 24,798.13
3701 38,096.95
3958 36,784.75
2504 25,458.50
436 5.393.45
4864 47,974.25

331849 $3,355.699.62

453

2,524.30

331396 $38,353,175.32
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The Department of Public Works appoints the Treasurer .of each
county to be the agent of the said department for the purpose of regis-
tering motor vehicles and granting of licenses to applicants in said coun-
ty. The license or application granted contains a statement of the name
and post office address of the applicant, a description of the motor vehicle,
including the name of the maker, number affixed to the motor or engine,
character of motive power, the diameter of the cylinder bore and number
of cylinders, seating capacity, weight of car, year or model; and for such
license the applicant shall pay the reqguired fee as provided in Section
15 of the Motor Vehicle law.’

The Counties are given an index number according to number of au-
tomobiles registered in each county and prefixes registration number,
as follows:

Douglas County prefix number is 1, and licenses will be numbered
1-1, 1-2, etc., and the same applies to every county in' the State.

Index No. County Index No. County|index No. County
b TRV Douglas|32 ... . .Thayer(63 ... Boyd
2 . Lancaster|(33 . Jefferson|G4 ... o Morrill
RN Gagei3d i Fillmore|G5 .... reeee. BOX Butte
4 . Custer|35 . o DIXON|60 e Cherry
5 .. ... Dodge|36 . ... Holt|67 . Hitchcock
[4 Saunders|37 . Phelps|68 ... Keith
T . . Madison|38 . Furnasg|69 . .. Dawes
s .. ... Halljag . Cheyenne(T0 ....... . Dakota
9 . Buftalol40 . ... Pierce|T1 ... Kimball

10 .. Platte[41 . ... Polk|72 . . Chase

11 . ... Otogl42 . . Nuckolls|73 . Gosper

. Knoxj43 . .. Colfax|74 . . Perkins
Cedar|44 . Nemaha|76 . .. Brown
Adams|45 . Webster|76 . . Dundy
Lincoln|46 . Merrick|77 . Garden

. Seward[47 e, Valleyi8 . . Deuel
e York|48 . Red Willow |78 . . Hayes

. Dawson|49 . ... Howardj8o . . Sioux
Richardson|30 . Franklin|§1 ... Rock
Cass|bl .. ..... Harlan|82 ... Keya Paha

21 Scottsbluft(52 . Kearney|(§3 . .... Garfield

22 .. Salinef33 Stanton|84 ... » Wheeler

23 . .. Boone|34 ... Pawnee|85 ... . Banner

24 ... Cuming|55 . Thurston|86 ... Blaine

Butler|56 . . Sherman|87 . . Logan

26 . . Antelope|57 . Johnson|88 Loup

27 ... Wayne|58 . .. Nance|89 . Thomas

28 .. e, Hamilton[59 e Sarpy}90 . McPherson

29 . . Washington|G0 . . Frontier|91 . Arthur

30 .. . - Clay|(l ... Sheridan|92 ... s, Grant

[ SRS Burtl2 .vieerviieeeee. Greeley' 93 s Hooker

The County Treasurer shall forward all applications to the State
Department of Public Works in duplicate where they are filed NUMER-
ICALLY in Counties by registration number and ALPHABETICALLY
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by name of applicant and also a record of each make or kind, filed ac-
cording to engine number with cross reference in each instance to the
registration number assigned to such motor vehicle. The records are
kept by card index and are open to the public during reasonable business
hours.

Transfer of Ownérship—Transferee. '

Upon the transfer of ownership of any motor vehicle, its registra-
tion shall expire, and the person in whose name such vehicle is registered,
and the person to whom ownership of such vehicle is' to be transferred,
shall join in a statement of said transfer, indorsed on reverse side of
the certificate of registration of said motor vehicle which statement shall
be signed by the transferor and likewise by transferee who shall set
forth below his signature his post office address. Said certificate shall
include an applicatior by the transferee for registration of said vehicle
in his name. Said certificate indorsed and bearing signatures of trans-
feror and transferee on reverse side thereof shall be forwarded by the
County Treasurer to the Department of Public Works together with a
receipt for proper fee for registration as required in Section 15 of the
motor vehicle law.

'Transfer of Ownership—Transferor.

In case of such transfer of ownership of any motor vehicle or in
case of loss of possession thereof, the transferor may have assigned to
another motor vehicle the registration number of the motor vehicle so
transfered or lost by paying $1.00 transfer fee and 50¢ per one hundred
pounds additional weight.

Provided further, that in case of transfer of Motor Vehicle within
a period of ninety days from the time of payment of fee as provided
in Section 15, the transferor may by returning the registration certifi-
icate, number plates and container receive a refund of one-half the amount
of such fee.

Non-Residents ,

Non-residents coming into the State may retain their foreign license
for a period not exceeding thirty days ;Provided the owners thereof
have complied with any law requiring the registration of owmers of
Motor Vehicles in the state, territory, or federal districts of their resi-
dence and provided the registration number and the initials of such
state, territory, or federal district shall be displayed on such vehicles
substantially as provided in this Act.

The Department has published a pamphlet describing in detail the
methods of focusing and adjusting headlights. It will be sent to any
one free of charge.

The Department of Public Works has approved the following lenses
and devices: ’

. LY
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No. Name Focus
1 Raydex 1
2. Osgood "2
3 Aacheth 1
4 ILiberty 1
5 DIPatterson 1
6 MCKEE e 2
7 Shaler - 2
§ Violet l“LY 1
9 National ... 1

10 Bausch & Lomb . e 1

11 Primolite 13" 1

12 Ford Green Visor Headlamp....
13 Sun Ray ...
14 Glareless

15 Lega-lite (New Type) .
16 Holophone
17 Dillon Type “1~"' .

1§ Conaphone Clear Type No. F..

19 Benzer no Glare ...
20 North Star Glare Shield

21 Right Lens ...

22 Parab-0-Lite T01111 “A"

23 Nash Standard Sanded

24 Hed-Lite Glare Deflector .

25 Thomas Green Visor ...

26 Sdanlight “D" McKee Type

27T Onlee .
28 Clamert “A” .

29 Riley Ray Headlamp

30 Saferlite ...
31 Norling no-glare Reﬂecto
32 Alvo Tour Range Light ...
33 Type “B" Clear Conﬂphoxe ......
34 Gibson New Glmele.ss

35 Tord Type “H" Lens .
36 H-G Lens ...,

39 Dodge Bros. Lens No. § ..
40 Cor-Co-Lite Type “A” Ref
41 Monogram Lens ...
42 Brown Reflector
43 Guide Ray Lens
44 Smith Lens ..o
45 Spreadlight,
46 McKeelite Lens |
47 Standard Lens ...
48 Spreadlight (MC. Slze)
49 Lincoln "H" Lens
50 Paraflex Reflector ...
51 Johnson Lens

¥

O e i e

=

DD B2 DD DD o b e e e R e GO

SECRETARY

'Fite

1 fu. in
None
None
None
None
None
None

1 [t in

1 ft, in
None
3 ft. in
None
None

Lol
oy
fad

.
-

A
L
-

4 1t i

4 Tt. in
None
None
None

10 in. |

§ in, i
1-3 ft.

11-3 ft

None .

1ft. in ]

31-2 ft.

11 in. in 25 ft. .
11 in. in 25 ft. .

Maximum
Candlepower

Yae.

in 100 ft. .
100 rt. .

. 15
. 15
- 24
24
.21
. 22
.23
.21

$2-3 1t

in 100 ft.
n 25 ft. ...

n 25 ft. _
in 100 ft.

Unlawful Lenses and Devices .
Warner Lens Yellow Conaphore :
Perfection Morelight

Hame Made Lenses

Frosted Bulbs

a .

Nitro.
21
21
24
24
24
24
24
22
24
22
21

24
21
24
24
24
24
24
21
23
22
21
24
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REPORT OF CHIEF, BUREAU OF IRRIGATION, WATER POWER
- AND DRAINAGE

Bridgeport, Nebraska, November 30, 1924

R. L. Cochran, State FEngineer,
Lincoln, Nebraska.

Dear Sir:

I have the honor of submitting herewith the report of matters
transpired in the Bureau of Irrigation, Power and Drainage during
the past biennium.

Water Supply.

Irrigation needs have been amply met during the past biennium
in the 1-A watershed. The White River and tributaries in north-
western part of the State were extremely short of water during the
season of 1924. Barely enough for stock by closing canals. The con-
ditions experienced were nearly as bad on the Republican and French-
man Rivers. The South Platte River discharged, into Nebraska at
Julesburg, 648,922 acre feet in 1923 and approximately 1,100,000 acre
feet in 1924. Notwithstanding the greater amount of water in 1524
there was an insufficient supply, during July and August, for the
Western Irrigation District. No projects in Colorado, having subse-
quent rights td the Western Irrigation District, diverted any of the
natural flow during that period.

The discharge records of the river at North Platte are more com-
plete and cover a period of twenty-nine years. The mean annual dis-
charge of the river at North Platte for that period is 2,294,000 acre
feet. The annual discharge of the river for 1923 is 93 per cent of
the twenty-nine year mean and 95 per cent fov 1924, A slight in-
crease notwithstanding that the season of 1924 was an unusually
dry one.

During the months of July, August and September, 1924, 626,141
acre feet, 29 per cent of the annual discharge, passed North Platte
and 432,Q9'7 acre feet passed dm'ihg the same months in 1924, or 19
per cent of the annual discharpe. During the same months 450,000
acre feet, 28 per cent of the annual flow, passed Bridgeport in 1923,
and 433,000 acre feet, 20 per cent of the annual flow, in 1924, Ap-
proximately the same ratio of discharge as at North Platte. Com-
paring the flow for the same months in 1922 with 1924 at Bridge-
port, 251,000 acre feet, 25 per cent of the annual flow, passed.

The twenty-nine year (1895 to 1924) mean-flow of the river at
Bridgeport for the months of July, August and September was
384,000 acre feet and at North Platte it was 400,00 acre feet. The
fourteen year (1895 to 1908) mean flow for the same months at
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.North Platte was 339,000 acre feet and the sixteen year (1909 to
1524) mean was 448,000 acre feet, 32 per cent increase. The thirteen
yveak (1896 to 1908) mean flow at Bridgeport for the same months
was 296,000 acre feet and the sixteen year (1909 to 1924) was 455,-
000 acre feet, 54 per cent increase.

In the latter part of August and the first two weeks of Septem-
ber, 1922, all canals in the 1-A watershed, having priority dates later
than October 18, 1888, were closed against diverting the natural flow.
The rainfall throughout the North Platte Valley, during the irriga-
tion season, was 116 per cent greater in 1923 than in 1922 while the
season 1924 had only 3 per cent more rainfall than in 1922. In other
words, the rainfall in 1922 and 1924 was practically the same and no
canals were closed in 1924. The graphs, published elsewhere in this
report, showing the loss and gain between Whalen, Wyoming and Lex-
ington, Nebraska, on the North Platte River for the seasons of 1922
and 1923 should be studied. If these graphs can be accepted as ap-
proximately correct it would seem to indicate that rainfall exerts a
gieat influence on the, gain or loss.

The water supply of Chadron Creek during the summer of 1924
was rather critical. The average discharge of the stream above the
reservoir owned by the City of Chadron was 1.95 second -feet during
the months of July, August and September and only 0.50 second feet
below the intake of their water system. The City has two direct
flow appropriations, aggregating 5.50 second feet from Chadron Creek
and no storage appropriation. The appropriators on this stream have
had considerable conflict over the distribution. There are riparian
rights as well as domestic uses to be recognized. The Department
disallowed the application, filed for 4.50 second feet, by the City of
Chadron for the reason that the stream was over appropriated for
direct flow appropriation and not dependable for the intended purpose
and in lieu thereof, recommended a storage application. The City ap-
pealed to the Supreme Court and a decree was rendered ordering the
Department to grant the direct flow appropriation application. The
State inadverdently failed to appear before the Supreme Court in
this case. '

Projects Developed.

F

Since the publication of the fourteenth biennial report of the
State Engineer two projects have been practically completed. The
Whitney project, reclaiming 9,792 acres with water diverted from the
White River west of Whitney, Nebraska and the Northport project,
reclaiming 16,000 acres, with water from the North Platte River.

Irrigation Districts.

Congiderable interest was manifest in district organization the
past vear. However, not all were successful.
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Petition signed by eighteen land owners comprising 9,995 acres
was filed with County Commissioners of Dawes County and hearing
before said board was held November 8, 1921 for the formation of
the Whitney lrrigation District. Final action of the board cut the
area to 9,945 acres. Election held and votes canvassed December 12,
1921, Twenty-three votes cast, nineteen for and three against.
$390,870.00 bonds voted to meet construction cost and first year’s in-
terest. Before bond election, 153 acres were set out of the district
by the Board of Directors leaving 9,892 acres in the district. Con-
tracts for construction were awarded June 1, 1923, 29,564 feet of
pipe line were constructed from a diversion dam in the White River
to the reservoir site at a cost of $163,582.00. The Whitney project
was not completed in time to store the spring flow of 1924, hence
only a small supply was available in the reservoir. Probably ‘one-
fourth of the irrigable area was watered in the 1924 season. Project
was 95 per cent complete October 81, 1924. The diversion dam cost
£9,223.00.

The Northport project was completed and ready to receive water
in 1923 for the entire area of 16,000 acres. This project cost $1,-
050,000.00 including complete lateral system to each farm unit.

Attempt to place the lands under Docket 687 and 667 into dis-
trict organizatichs in the spring of 1923, for the purpose of taking
over and rehabilitating an old canal failed and the appropriations
were cancelled August 13, 1923, Attempt was made to form the
lands under Dockets 621 and 624, known "as the Farmers and Platte
River projects respectively, but without ,success and cancellation of
the appropriations is pending until hearing can be held on the Daw-
son County project,

The Gaslin Irrigation District was organized from the lands un-
der Docket 666, sometime in December, 1923 and an election to vote
$443,000.00 bond issue was held January 21, 1924. The bond issue
failed to carry by a vote of eleven for and thirty against. On Feb-
ruary 5, 1924 the appropriation was cancelled for non-use.

An election was held by the land owners under Docket 681 on
May 1, 1923. The formation of district carried by seventy-nine votes
for and seven votes against. County Commissioners, on May 14, 1925,
declared the Gothenburg South Side Irrigation District duly organized.
On January 28, 1924 the Department approved an estimate of cost to
rehabilitate the old canal, amounting to $382,618.00 to be submitted
to the voters of the district at a bond election. The District Court
disapproved the bond issue and rendered a decree which reads ir
part: “IT IS THEREFORE CONSIDERED, ADJUDGED AND DE-
CREED that the canal and water appropriation deseribed herein, and
described in the proceedings organizing said district, and deseribed in
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thetproceeding at which said bonds were voted, has been abandoned
and forfeited, and had been so abandoned and forfeited many years
prior to the organization of said district or the voting of said bonds,
and that sdid irrigation district, gets nothing by the pretended pur-
chase of said pretended canal, waterrights and franchises; that the
election at which said bonds were voted, was for the reasons hereto-
fore stated, null and void, and that the bonds voted at said election are
likewise null and void, and of no force and effect, and the petition of
petitioners herein is dismissed at petitioners cost, to all of which said
petitioners except, and forty days are allowed from the rising of the
court to prepare and settle a Bill of Exceptions. Supersedes as re-
quired by law.” '

Farm Loans,

Irrigation districts bondec indebtedness is viewed by Loan Com-
panies in such manner as to give a difference without a distinction
when compared to taxes for other indebtedness. Invariably the bonded
indebtedness covers construction cost of projects. This indebtedness is
repaid by taxes levied each year by the hoard of directors of the
district. County Commissioners, City Councils and School Boards
levy a tax to repay bonded indebtedness to cover the cost of bridges,
Court Houses, City Halls, School Houses and other public improve-
ments and money is loaned without giving that indebtedness any
thought. But, a tax levy to construct a system of carriers of water
to make lands much more productive is “different” for no apparent
reason. )

Water Administration.

The water supply in the 1-A watershed, during the 1923 and 1924
seasons, was not difficult to administer. Plenty of water being
available.

Water Commissioner, O. M. Finley of Scottsbluff was active in
the performance of his duties and was very satisfactory. Water Com-
missioners, C. E. Strong and P. M. Whitehead have always presented
rather difficult problems to be solved in the administration of water
distribution along the Frenchman and Republican Rivers. However,
they have performed their duties with fairness.

The problems of administration along the White River and Nio-
brara are not so difficult. However, they do require the constant
services of the Water Commissioner and Superintendent throughout
the irvigation season. John D. Heywood, Superintendent and F. A.
Hood, Water Commissioner, have been able to handle the situation
catisfactorily.

Hydrography.
Stream measurements have been carried on the past two years

_covering all streams in Nebraska in 1923 with three hydrographers
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and on the principal streams with one hydrographer in 1924, with an
exception of two months. During July, August and September .two
hydrographers were employed. From September 30, 1922 to Sep-
tember 30, 1924 the number of gaugings made are as follows:

Year Streams Canals Total
1923 1921 771 2692
1924 1123 622 1744

Total 3043 1398 4436

Results of stream measurements are published elsewhere in this
report. Record of canal discharges will not be published but will be
kept in the files of the Department for reference.

Hearings.

Hearings were held on a number of projects that failed, for
many years, to put to beneficial use the water appropriated. Some
of the hearings reszulted in cancellation of the entire appropriation
and others in a partial cancellation.

The cancellation proceedings of the Deleware-Hickman projeet in
the Republican Valley was appealed to the Supreme Court from the
Distriet Court of Dundy County by the State. While nearly all hear-
ings before the Department have been conducted in the past without
guidance by representation from the Attorney General's Department,
it would seem better practice for the Attorney General to attend all
the hearings in the interest of the State. By such practice the ap-
pearance of the Department setting as judge and prosecutor would
be avoided. '

Cooperation,

Cooperation of projects with the Department has nof been car-
ried on to the degree of satisfaction that was desired.

There will always be occasions when the records of water used
will be needed for some purpose or other, perhaps in a law suit. It
is further necessary to have cooperation in order to administer the
distribution of the water supply intelligently.

There has been, and will be again, seasons with demands ex-
ceeding the supply. It is then neceszary to have records for refer-
ence by the Water Commissioners. It is impossible for the Water
Commissioners to administer the available water supply with any
degree of equity unless a complete record is at his disposal, supplied
by all project managers through cooperation with the State,

At this time the rights of Nebraska to the use of the water of

the North Plattte River are now in the hands of a Commission rep-
resenting the United States, Colorado, Wyoming and Nebraska. The
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records of the use of the water, by projects in Nebraska, from this
interstate stream are much needed by the Commissioner from Ne-
braska. The more complete the records are the better equipped will
be the Commissioner to protect the rights of the water user.

I wish to thank State Engineer, R. L. Cochran, for the coopera-
tion and substantial advice yendered me during the past biennium;
K. I. Ward, Statistician in the Bureau of Irrigation, Water Power
and Drainage, for the cheerful compliance to all requests made by me
for information and cooperation; Water Commissioners O. M. Finley,
C. E. Stroag, P. M. Whitehead and F. A. Hood for the faithful per-
formance of duties in their respective districts; John D. Heywood,
Superintendent, for his loyal cooperation; Andrew Weiss and corps of
assistants in the United States Reclamation office at Mitchell, Ne-
braska, and H. F. Parsons, Manager of the Farmers lrrigation Dis-
trict, who have supplied me with information, reports and other valu-
able assistance, courteously, rendered.

The following is a general summary of matters coming before
the Department during the past two years:

Stream Measurements ________________________ 3043
Canal Measurement __________________________ 1393
Water Appropriations Granted ... ________. b4
Water Claims Adjudicated ..o ________ 3
Water Appropriations Cancelled _.___._________ 103
Applications Dismissed o ________________ 17
Hearings Held .______________________________ 94
Maps Filed .__________ _ o ____ 72
Deeds Recorded .____________________________ 24
Relocation Permits ___________________________ 5
Extension of Time Permits oo _______ 11
Irrigation Districts Ovganized _________________ 1
! Drainage District Organized __________________ 2
Field Investigations ____ ______________________ 173
Proof of Appropriations ... . ____________ 2
Fees Collected:
Applications, Dam Plans, Power Leases, Deeds
! Reports, Proof of Appropriations and Copy-
ing Records _._____________.___________. $1936.50

Recommendations.

« I should like to make a few sugpgestions which 1 believe will be
helpful in the interest of irrigation:

" (1) Water Commissioners, Hydrographers and other employees
of the Department should have the same authority, by statute, as the
Water Superintendent to file verified reports and such reports to be
prima facie evidence in all proceedings before the Department.
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(2) The actual measurements and daily discharges of all streams
in Nebraska, as well as other hydrographical data, should be published
in book form, as this material has not been published since 1914.
There is now considerable data of value for water power and future
irrigation studies on file which shouid be condensed and published for
distribution. There have been constant calls for this data which re-
quires considerable work to copy the records. An appropriation should
be made by the next legislature for this purpose.

(3) Hearings coming before the Department effecting the dis-
posal of public water of the State, should have the legal guidance of
the Attorney General to protect the economic use of this resource of
Nebraska for her citizens.

(4) Requests have been made frequently: for records of stream
measurements covering long periods. Two or three hydrographers
are needed in the summer months to gauge all streams in the State.

Respectfully submitted,
R. H. WILLIS, Chief,

Bureau of Irrigation, Water Power & Drainage.
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REPORT OF WATER COMMISSIONER, DISTRICT NO. 1,
DIVISION NO. 2-D

Chadron, Nebraska, November 30, 1924.

R. L. Cochran, State Engineer,
Lincoln, Nebraska.

Dear Sir:

There has not been a great deal of work for the Water Commis-
sioner in this territory of late years, on account of the abundance
of rain, and the advantages of irrigation have not been felt by those
who have been in position to secure it.

A great many projects have fallen into disuse and abandoned and
dams have been washed out and not replaced as the rainfall has been
sufficient for ordinary crops.

The Whitney Irrigation District, while it is not yet fully com-
pleted and in operation, supplied water to some users about the first
of August, and two crops of alfalfa were raised after that, whereas
the fields up to that time were barren. The wonderful possibilities
of irrigation are now demonstrated and dry land farmers are acquiring
small tracts of this land for the purpose of insuring an adequate
supply of hay.

While this tract has more streams of water than any other part
of the state, the stream flow is not sufficient during the season to
supply those who could use it for irrigating purposes, and the
problem, or rather the program should be to augment the supply by
creating numerous storage reservoirs along the creeks. These would
take care of the flood waters, minimizing damage and loss from that
source, and would stabilize and increase the regular flow, so that the
water could be applied to beneficial use.

This year has been exceptionally dry in this district, and numer-
ous complaints have heen made that water was being unlawfully
diverted from the creek, co that stock water was not available,
The compfainants were unable to show just where the water was
being diverted, and our investigations the two previous years failed
to reveal any diversion, and it is our opinion that the shortage of
water was due to natural causes.

The opportunities for irrigation here are numerous, and this
year has demonstrated its value. It will be our purpose to stimulate
our people to action that they may secure for themselves the bene-
fits of water used instead of wasted.

Respectfully submitted,
F. A. HOOD,
Water Commissioner.
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REPOR’I‘ OF WATER COMMISSIONER, DISTRICT NO. 1,
DIVISION NO. 1-B

Culbertson, Nebraska, November 30, 1924.

R. L. Cochran, State Engineer,
Lincoln, Nebraska,

Dear Sir:

The irrigation systems of the Frenchman and Republican Valleys
are situated peculiarly. Here the rainfall is often quite enough to
grow excellent crops without the artificial application of water. This
has been the case for the last two seasons,

I understand there was not a ditch which exercised its prior
right to water during the year 1928 and during the current year
there has been but one ditch which has demanded more water than it
was getting. The Culbertson Canal twice dropped below its carrying
capacity. The first demand for additional water resulted in the clos-
ing of one small ditch for about a day when a freshet supplied the
shortage and the closed ditch was enabled again to take water. The
second time two or three small ditches were shut off for about a week
when nature again supplied the need. This has brought about re-
sults inimical to a satisfactory handling of the needs of the water
users.

So far as the Water Commissioner knows there are but two
ditches which are continuing to maintain automatic recording water
gauges. A couple of ditches have their intakes and rating flumes
badly clogged with sand and mud. One rather large appropriator
has had its rating flume washed away, at least one has no visible
means for closing its intake and for one of the best equipped ditches
in the district no acreage was reported for the current year.

Perhaps more adequate returns for production will put an
end to this laxity and indifference and when a season of shortage
comes make the problem of distribution more simple.

Respectfully submitted,
P. M. WHITEHEAD,

Water Commissioner.
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REPORT OF CERTAIN INVESTIGATIONS
ON THE

CENTR\AL NEBRASKA SUPPLEMENTAL IRRIGATION PROJECT*.
W, w. BURR and J. C. RUSSEL.
IDepartment of Agronomy, University of Nehraska
In this report are discussed some of the agricultural aspects con-
cerning the feasibility of supplemental irrigation in the area known
as the Central Nebraska Supplemental Irrigation Project. This
report does not concern itself with the engineering features of
the project, which involve the type, manner and cost of construction

of laterals, canals, and storage.t Obviously the construction cost is
2 hig 1actor in defermining the feasibility of the proje::.

The investigations covered by this report were undertaken at
the request of Mr. C: W. McConaughy, President of the Central Neb-
raska Supplemental Water Association and Mr. A. Lincoln Fellows, of
the U. S. Bureau of Public Roads, the latter having been assigned by the
Secretary of Agriculture to prepare-a report for the Secretary of the
Interior, setting forth the feasibility of irrigation in this district.

The distinctive feature of this irrigation project is the clear recog-
nition that the rainfall of the district is generally almost sufficient,
but seldoni quite enough, for the satisfactory production of crops and
that what is needed is a supplementing supply that will tend to insure
more certain and profitable production. The early contemplation of the
project was to meet the deficiency of rainfall thru the storage of water
in the subsoil. This project is therefore a departure from the usual
custom of establishing irrigation projects under strictly arid con-
ditions. Furthermore the land in the proposed district is not new, but
for many years has been under private ownership and much of it
has been under cultivation for upwards of fifty years.

The main questions considered in this investigation of the project
were, first, the probable average deficiency of rainfall for the
satisfactory production of crops thruout the district and, second, the
possibilities of meeting this deficiency thru the storage of moisture
in the subsoil or by direct application of water in the growing season.

LOCATION OF PROJECT

This project is located in South-central Nebraska, compri§ing.
portions of Adams, Kearney, Phelps, and Gosper Counties. It lies be-
tween North latitude 40°35' and 40°40” and West longitude 89°15/ and 90°

* This report is in part taken from a previous repert made by the same
authors to Mr, A, Lincoln Fellows, of the U, S. Department of Agriculture,

+ A complete detailed report on the engingering features of the project was
made by Mr, F. I, Smith of ihe T. S Reclamation Office.
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85'. It is bounded on the North by the breaks of the Platte River which
are irregular, more or less sandy, and unirrigable; on the South it is
bounded by a highly dissected and eroded plain, locally known as
Canyon land. On the East it expands into a comparatively level plain
of rather heavy textured soil. It is approximately 65 miles in length,
east to west, and from 10 to 20 miles in width, and contains some
500,000 acres of irrigable land.

Topography. The project lies on an extensive unpland table, the
surface of which is flat to very slightly undulating. Natural drain-
age is fairly well established in the eastern portion of the area, but in
the western portion the natural drainage is toward depressional areas
or basins, which as yet have established no drainage outlet.

Elevation. The elevation is from 1900 feet above sea level in the
eastern portion of the area to 2600 feet above sea level in the
western portion of the area, the slope to the east being approximately
8 feet per mile, with a less abrupt slope southward, to the Republican
River Valley.

Present Development. The land under the proposed project is now
and has been for many years under private ownership. The farmers
are already on the land which is held in units largely ranging from
160 acres to 320 acres in size. Probably 90 per cent of the land is
under cultivation. It is generally quite well improved as to buildings,
fences, ete. The farmers have the horses and machinery necessary for
farming the land under the present system. There is already in-
vested in this area a tremendous amount of capital, largely resting with
the farm owners. '

The area has splendid transportation facilities, both as to rail-
roads and highways. There is a highway on almost every section
line, generally kept in fairly satisfactory condition. Shipping points
are close, no farm having more than a few miles to deliver its
products to a shipping point. The area lies relatively close to sever-
al important primary markets. It is within 200 miles of Omaha; with-
in 700 miles of Chicago; and within less than 400 miles of St. Joseph
and Kansas City. These primary markets afford a ready outlet for
all agricultural products.‘

CLIMATE.

The project lies in what is known as the sub-humid area of the
United States, between the humid and arid districts. Of the several
climatic factors that influence erop production the rainfall alone thru-
out this area makes crop production hazardous. Drought, resulting
either from an insufficient total supply of rainfall, or from a very un-
favorable distribution of the rainfall that does come, is of frequent
‘occurrence. These periods of drought, coupled with the loss of
a considerable portion of the virgin fertility of the soil, combine to
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give quite generally low yields of crops. The crop record for the past
20 years shows that only in one year out of five are satisfactory crops
produced.

The temperature rangés from a mean of 24.4° for January to a
mean of 75.9° for July, with rare extremes as much as 40° below and
110° above zero. The growing season or frost free period, is suffi-
ctent for the production of all crops common to the general territory.
The wind velocity is a little higher and the relative humidity a little
lower than in eastern Nebraska, which tends to decrease somewhat the
efficiency of a given amount of rain. However, it is only during
periods of drought and hot winds that these three factors,—tempera-
ture, relative humidity and wind velocity, become injurious to crop
production. During such periods they combine to greatly increase the
rate of transpiration and the consequent demand of the crop for
water, If, during such periods, the soil is lacking in moisture, injury
results,—the amount of damage depending upon the dryness of the
soil and length of time such unfavorable conditions obtain.

Precipitation. Rainfall is the one great limiting factor to crop
production within the area. Not only is the total amount generally
insufficient for good crop yields, but the distribution is uncertain and
frequently very unfavorable. Droughts, of greater or lesser severity
are frequent, occurring almost every year, and in the main during the |
past twenty years have resulted in unprofitably low yields. While
the rainfall is probably as favorable as formerly, there has under cul-
tivation been a gradual loss of organic matter from the soil, which
has made the rainfall less efficient and has resulted in a gradual
decline in crop yields. The difficulty of putting the land to grass or
legumes under a limited rainfall makes the maintenance of the
organic content of the soil almost impossible.

Annual Precipitation, The mean annual rainfall during the last
20 years—1904 to 1923—at Holdrege, Minden, and Hastings Govern-
ment Weather Stations is 23.35, 24.05, and 25.42 inches, respectively,
an average of 24.27 inches for the three Stations. The annual rain-
fall together with its monthly distribution for the Holdrege Sta-
tion is shown in Table 1. While Minden and Hastings have a little’
more rainfall, its distribution is much the same as for Holdrege.

The average annual rainfall is not a dependable normal, as it var-
ies greatly from year to year. For example, the record at Holdrege
shows that during the 20 year period it has varied from a minimum
of 13.67 in 1920 to a maximum of 40.73 in 1915. During that time
the annual rainfall has been below the average 13 years and above
the average 7 years. For six consecutive years, 1909 to 1914, every
year was below the average, giving a large accumulated deficit. The
average annual rainfall is little more than an index of the probable
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rainfall and probably less important in crop production than the
factor of distribution. It is recognized, of course, that if the total
rainfall is so low as to preclude any possibility of crop production
distribution is not an important factor, since an insufficient total
cannot be so distributed as to meet the crop requirements, but within
rather broad limits distribution is more important than the total annual
rainfall. The annual rainfall, yearly variations, and average for
Hastings, Minden and Holdrege, are shown graphically in Figure 1.

TABLE 1.—Montkly and Annual PPrecipitatlon at Holdrexge, Nebraska,
1804-1923.

Year [Jan. Feb.f;\-lnr.| Apr. May .Iune|.’l ul,v,.-\ug.l Sep. Oct.llNov.| Dec,|Annu'l
1904 || .18| .10| 07 'L!J.'il 3.00) 3.86 2,S2| 3.47| 1.63| 3.43] .10] .20] 21.69
1905 80| 1.70] .20| 4.80] 6.86]11.83] 6.21| 2.26| 3.60] .10] 1.85] .0 40.21
1906 L300 .TO) 1.85| 7.90( 1.40] 920 4.30| 4.46 2.87( 3.00| 1.04| 1.12|, 30.76
1907 .30] 55| 40| .73] 3.99f 7.68] 2.15| 3.20| 2.47| .¢7[ .05 .70 22.89
1908 | 501 1.25 T 75 6.75] 4.20| 3.48] 5.45 .52| 3.54 .86 .0 27.30
1909 .10 2.20] 1.40( 1.03] 1.53| 2.81| 3.66] 2.28| 1.67] 1.35| 2.58] 1.23] 21.84
1910 A0 .07 00 .29) 2.50; 1.401 3.00] 5.73; 2.03) 1.30, .23] 1.10| 18.64
1911 .60 88| .30( 1.28] 2.62( 1.60| 4.14] 6.191 .96l 2.27 041 1.00 21.88
1912 | .55) 1.12] 2.60 1.80 .30| 2.88| 2.97] 2.09{ 1.41] .81] L.15; .02 17.70
1913 25| 1.30| 1.45| 4.12| 1.31| 2.63; .56] 1.05| 2.84 T| .32} 418 20.02
1914 T .40 .84 LG5 2,29 2.21] 2.87| 2.45( 1.44] 2.05 0 .76 16.26
1915 59| 1.15| 1.76( 3.63] 6.99) 9.13] 7.48| 6.20| 2.60| .50 .35 .35! 40.73
1916 .42 65 .36| 2.63| 3.G2| 4.85| 2.32| 7.19| .25 1.05| .106| .50 23.84
1917 .27 .23 .32y 2.14| 5.56] 1.53; .53| 1.23| 3.48| .42 1.75| .08| 17.54
1918 i.16| .85 22! 1.23| 2.66| .62| +4.71] 2.73| .87| 1.05| 2.02| 2.22 20.34
1919 08} 1.55( 1.40| 3.71| 2.61} H.44] 4.14 A8 1.80( 2,17 1.78| .67 25.83
1920 05 .35 .35| 3.91) .80| 1.1a| 1.25] 3.16) .07} 1.41) .49) .67 13.67
1921 .80 25 39| 2.88| 5.65| 2.22| 3.21| 1.17] 2.23] .35 .37 .20/ 19.72
1922 60| 01| 1.04| 2.98] 3.23| 4.40% 2.85] 1.34] .43| .33] 1.28] .05| 18.52
1323 0")! 16] 1.13) 4.24] 7.38| 5.721 1.07| 2.40] 2.50}f 1.57} .42] .21 27.74
Ave [I 42 .’."7|| ASOI| 2.65'] 3.60} 3.86 3423|| 3.23| 1.78] 1.41} .84] .76] 23.35
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Monthly Distribution of - Precipitation. The rainfall in this area
iz of the continental type, the periods of minimum and maximum rain
being in winter and summer respectively. The winters are generally
quite dry, the rainfall increasing from April to the maximum monthly
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Figure 1. Annual precipitation 1904-1923, at Hastings, Minden and
Holdrege. .

in June, reaching a minimum generally in November. The rainfall
distribution for the three Stations is shown graphically in Figure 2.
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Character of the Rain. Not all of the rains that come in a given
area are possible of utilization by the crop. If the precipitation
is to be most effective, it must be sufficient in amount to penetrate
deeply enough in the soil to reach the feeding zone of the plant roots.
This is especially important in the Plains country where the rate of
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Figure 2. Average monthly distribution of rainfall at Hastings, Minden
. and Holdrege
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evaporation is high and where a light shower that merely moistens
the surface inch or two of soil is quickly lost thru evaporation. Such
light showers have very little importance so far as the plant being able
to utilize them is concerned. They are beneficial in that they tend
to hold down the temperature of the soil and make the atmosphere
more humid and consequently reduce the direct transpiration from Lhe
erops. It is probable, however, that during the warm summer months
when the surface of the soil gets very hot that there is little if any
feeding roots in the upper surface of the soil. Consequently if a rain
is to be highly beneficial it must be sufficient in amount to penetrate
several inches into the soil. On the whole it is rains of a half inch
or greater that make up most of the effective rainfall. Heavy down-
pours of rain, however, are apt to puddle and clog the surface and re-
sult in a considerable loss thru runoff. In this particular district where
the soil is quite level, there should be a little loss thru runoff.

In so far as the character of the rainfall is concerned it is much
the same thruout the entire area. In Figure 3 is shown the char-
acter and distribution of the precipitation at Holdrege, Nebraska.
This is based on the entire 20 years under study. The chart also
shows the summer and winter distribution. During the winter
months,—October to March inclusive, the rainfall is rather evenly
divided in the various sizes. The winter rainfall is never as useful
as the summer rainfall because a great deal of it may come when
the ground is frozen and consequently does not get into the soil,
or it may fall as snow and be blown off of the land so as to give
very uneven distribution. At Holdrege 78.6 per cent of the preci-
pitation comes during the six summer months and during that period
13.6 inches of the total 23.35 inches, falls in rains of over half an inch.

© Frequency of Drought Periods. One of the peculiarities of the
rainfall of the Great Plains area, where this project lies, is the fre-
quent occurrence of more or less prolonged dry periods, during which
little or no rain falls. As above mentioned, these periods of drou-
are the greatest handicap to successful crop production. Quite fre-
quently such periods are terminated by a succession of heavy rains,
which makes the average of the rainfall appear favorable, whereas
the individual seasons may have been disastrous because of one or
more prolonged dry spells.

The periods during which crops are most affeeted by shortage
of moisture may be described as follows:

1. April 1 to May 15. During this period are apt to occur high
winds which drift the loose dry soil and uproot small  grain crops,
and which are often responsible for reduced yields even tho the remain-
der of the growing season may be favorable. The germination of
spring sown small grains may be more or less seriously affected by
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shortage of rain during this period, Unless the soil be well filled with
moisture to tide over dry spells the small grain yields are apt to
be materially reduced, especially if such dry periods follow a winter
that has been unusually open and dry.

2. May 16 to July 1. During this period brisk winds, which tend
to increase the rate of evaporation, are frequent. Occasionally high
temperatures prevail during the latter part of May or in June. These
are apt to cause the small grain to fire and to fill very poorly, unless
the soil contains moisture sufficient to carry the crop thru such
droughts. It is during this period that ocats and other small grains
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make their heaviest draft on the soil moisture and where there is ne
reserve supply of water in the soil these drought periods are dis-
astrous for the small grain crops. It is generally during this period
that the corn is planted. An unfavorable germination is liable to ob-
tain unless there is reserve moisture in the soil.

8. July 1 to August 21. High temperatures can be'expected dur-
ing this period. Hot winds which usually occur only during periods
of drought may do serious damage to corn when it is tasseling or
silking, unless there is sufficient reserve moisture so that the crop
can obtain water rapidly. At such times corn is making its greatest
growth and the demand for water is large. A good growth of corn
will use a quarter of an inch of water a day during its periods of
maximum demand. A dry period at this fime may ruin the corn crop
unless the soil has sufficient water stored in it to carry the crop
thru.

4. August 21 to October 2. During the first part of this period
the land is being prepared for winter wheat. Dry weather may
seriously interfere with such preparations, generally resulting in de-
laying the work and frequently having a poor seed bed for the
wheat., Where the soil has been thoroly dried out it is often neces-
sary to postpone all preparations and consequently delay the seeding
beyond the proper time. Furthermore, it is important that there
be sufficient water in the soil to give a fairly good fall growth and
to carry the wheat crop during the winter. It is generally during the
dry winters that,winter-killing of wheat is serious. During any of the
four periods mentioned above, an interval of thirty days or more during
which little or no rain falls may be (hsasterou: unless the sonl be
well filled with water to a depth of several feet,

In this avea periods of thirty days or more coming between
April 1 and October 31, during which no rain at all falls, are not
common but thirty day periods where no effective rain falls occur in
about one year in two. As mentioned above, an isolated shower or
small rains of less than a half inch, falling on a dry swrface, will
hardly penetrate into the soil deeply enough to be used by the crop.
During a dry period of weather such a rain would not be sufficient
to relieve the crop. In this section periods of thirty days or more
during which there is less than one inch of effective rainfall are
frequent. In fact there has not been a single year in the last %twenty
years at either Hastings, Minden or Holdredge, in which such dry
periods have not occurred from one to four time between April 1 and
October 31.

Tables 2, 3, and 4 have been prepared to show the frequency of
such dry periods at Hastings, Minden and Holdrege. In the preparation
of these tables a dry period is considered as being a period of thirty
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days or longer, during which less than one inch of effective rain has
fallen. So many factors are involved that it is impossible to say
just what amount of rain is required to be effective. In this study
any rain of one-half inch or over, or rains of over one-fourth ineh
coming on consecutive days, is considered as effective. In the last
twenty years 42 dry periods have occurred at Hastings, averaging 46

TABLE NO. 2.—Frequency of Dry Periods at Hastings. .. ...

Total

Year Perlod Length Rainfall Eftfective Rainfall

Days Inches Inches Date
1904 April 26—May 31 36 1.64 0.85 May 4
1904 July 13—Sept. 12 62 2.42 0.64 Aug, 29
1905 June 24—July 25 32 1.76 ¢.52 July 1
1905 July 30—=Sept. § 38 2.01 0.74 Aug. 22
1906 July 27—Sept. 11 47 2.22 0.94 Aug. 4
1306 Sept. 16— Oct. 20 35 0.42 0.0
1907 Aug. 29—Sept. 29 31 1.58 .86 Sept. 27
1907 Oct. 2—0ct. 31 30 0.15 0
1308 April 1—May 3 33 1.44 0.95 April 17
1908 Aug, 20—Sept. 26 37 0.55 0
1909 April 1—June 6 67 1.18 0
2909 June 10—July 9 30 1.94 0.83 July 5
1910 May S§—June 7 31 1.29 0
1910 Aug. 18—Sept. 20 34 0.76 0
19100 - Sept. 28—0Oct. 31 34 1.33 0.98 Oct. 3
1911 April 1—July 5§ 96 3.27 1.03 May 21
1911 Sept. 22—O0ct, 31 40 1.84 0.87 Oct. §
1912 July 2—Aug. 16 45 1.67 0.75 July 18
1913 July 3—Oect. 31 121 3.80 0.96 Sept. 24
1914 April 1—May 1 31 0.88 0.70 April 27
1914 July §—Aug. 11 33 1.20 0.90 July 28
1914 Sept. 15—0ct, 31 46 1.42 0.78 Oct. 24
1916 Sept. 30—O0ct. 31 2 0.22 0
1916 June 24—Aug. 9 47 1.32 0.60 July 19
1916 Aug. 16—Sept. 16 32 1.27 0.65 Aug. 30
1916 Sept. 17—O0c¢t. $1 45 1.43 0.90 Oct, 24
1917 June 29—Sept. 6 70 2.12 0.50 Aug. T
1917 Sept. 26—Qct. 31 38 0.18 ¢
1918 April 16-—May 30 44 1.50 0.65 May 24
1918 July 1—Aug. 6 37 110 0.6% July 17
1918 Aug. 7—OQOct. 18 73 2.55 0.57 Aug. 7
1919 July 15—Sept. 16 64 - 1.02 0.55 July 20
1920 April 20—May 30 3t 1.28 0
1920 Sept. 1—O0ct, 15 45 1.46 0.83 Sept. 4
1921 May 1—May 30 30 1.10 0
1921 June 2—July 17 46 2.65 0.95 July 4
1921 Aug. 12—0ec¢t. 31 80 2.66 0.65 Sept. 19
1922 June 1—July 21 51 1.93 0.80 July 7
1922 July 28—S8ept. 17 52 1.36 | 0.63 Aug. 22
1922 Sept. 18—0Oct, 20 42 0.99 0.75 Sept. 18
1923 Aug. 10—Sept. 1§ 37 1.09 0.80 Aug. 26
1923 Sept. 30—O0ct. 31 32 1.00 0

Average 42 Dry Periods in 20 years.
46 1.61 .66
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days in length, during which an average of only .56 of an inch of
effective precipitation has occurred. At Minden there were 44 of

such periods, averaging 44 days in length, with only .41 of an inch

TABLE NO, 3—Irequency of Dry DPerfods ‘at Minden

Total LEffective Rainfall

Year Period Length Rainfall

Days Inches Inches Date
1904 May 6—June 14 40 1.51 ¥}
1904 Aug. 30—Sept. 29 30 .70 0
1905 Sept. 19-—--Oct. 31 43 .84 0
1906 Mar, 1—June 23 54 1.56 0
1906 June 25—July 25§ 31 1.67 .56 June 30
1906 Aug. 11—Sept. 11 32 01 .0
1306 Sept. 16—O0ct. 20 36 .64 0
1907 April 7T—May 22 36 1.59 .60 Aprll 25
‘1907 July 19—Aug. 27 40 .67 o
1907 Aug, 30—Sept. 29 30 1.17 .64 Sept. 27
1907 Oct. 1—Oct. 31 31 .84 14 Oct, 3
1908 April 1—May 3 33 .39 0
1908 Sept. 1—0c¢t. 3 33 .98 b Sept. 26
1909 April 1—May 23 ° 53 1.22 0
1909 July 13—Aug. 11 30 1.12 12 July 24
1910 April 1—May 4 34 1.43 .83 April 14
1910 March 7—June 8 31 1.53 .83 May 26
1910 June 26—July 31 36 1.47 87 July 11
1910 Aug. 18--Sept. 22 36 - .45 52 Sept. 4
1911 April 11—>May 20 40 1.53 .50 May 3
1911 May 22—July 14 54 2.37 .81 June 24
1912 April 29—June 7 40 81 0
1912 July 5—Aug. 12 39 2.16 16 July 18
1912 Aug. 17—O0ect. 8 53 1.78 1 Sept. 10
1913 April 26—June § 64 1.78 .50 June 3
1913 July 1—Sept. § 70 1.69 .52 July 27
1913 Sept. 11—0ct. 31 51 1.38 91 Sept. 23
1914 July 24—Aug. 22 30 1.33 .87 Aug. 19
1914 Aug. 28—COct. 31 65 2.23 .60 Sept. 9
1915 Sept. 26—0ct. 31 36 47 0
1916 June 26—July 30 35 82 .82 July 18
1616 Aug. 31—O0ct. 31 62 1.73 1 Sept. b
1917 June 28—Sept. 4 a8 2.25 94 Aug. 6
1917 Sept. 25—O0ct. 3 37 .32 0
1918 April 16—May 30 - 45 1.55 0
1918 Aug. 14—O0ct. 25 73 2.21 63 Sept. 3
1919 Aug, 11-—Sept, .16 37 .70 70 Aug. 28
1920 May 21—June 24 35 1.30 0
1920 Sept. 24—O0ct. 30 37 .78 50 Oct. 21
1921 June 10—July 27 43 59 0
1921 Aug. 17-0Oct. 31 76 2.69 .95 Sept. 18
1922 July 25—0c¢t. 29 97 1.03 0
1923 Aug. 10—Sept, 15 37 .15 0
1923 Sept. 29—Oct. 31 33 1.26 o0

" Average 44 dry periods in 20 years.
44 1.25 41
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Year

1904
1904
1905
1905
1906
1906
1907
1907
1907
1908
1908
1909
1909
1909
1910
1910
1910
1911
1911
1911
1912
1912
1912
1913
1913
1913
1914
1914
1914
19156
1916
1917
1917
1918
1918
1918
1913
1920
1920
1920
1921
1921
1921
1922
1922
1923
1923
1923
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TABLE: NO. 4.—Frequeney of Dry Periods at Holdrege

Period

April 1—May 3
Aug. 10—Sept. 27
Aug, 2—Sept. 4
Sept, 7—Oct. 31
May 26—July 17
Aug. T7T—Sept. 10
April 1—May 22
July 19—Aug. 26
Oct. 1—0ct. 31
April 1—May 3
Aug. 20—O0ct. 4
April 1—May 23
June 4—July 3
Aug. 2—Oct; 8
April 1—May 25
May 28—July 2
Aug. 18—Sept. 21
April 1—May 20
June 6—July 8
Aug. 22—Oct. 4
April 1—June 6
June 13—July 17
Aug. 23—O0ct. 31
May 3—June 23
July 1—8ept, 1
Sept. 4—0ct. 31
April 1—May 20
July 7—Aug. 20
Aug. 29—0ct. 10
Sept. 27—0ct. 31
Sept. 1—0ct. 31
June 1—Aug. 25
Sept. 26—0ct. 31
April 1—May 29
June 1—July 16
Aug. 15-Sept. 30
July 22—O0ct. 7
April 29—June 30
July t—Aug. 27
Sept. 1—Sept. 30
June 10—July 22
Aug. 1—Sept. 6
Sept. 20—O0ct. 81
May 24——June 23
July 25—0Qct. 31
June 30—Aug. 2
Aug. 9—Sept. 16
Sept. 20—O0ct. 28

Average 48 Dry Periods

Length
Days

Total
Rainfall
Inches
1.938
.85
1.41
1.40
1.88%
0.90
2.29
0.69
0.67
0.76
077
1.11
1.49
2.26
1.51
1.49
0.41
1.81
0.99
1.30.
2.30
1.06
2.24
1.60
1.61
1.69 .
1.26
1.39
1.99
0.55
1.30
2.61
0.42
1.37
0.71
1.30
2.38
1.96
1.83
0.07
0.94
1.17
0.3
0.66
2.10
1.97
0.14
1.586
1.34

Eftective Rainfail

Inches Date
1.00 April 24
0.60 Aug. 29
0.89 Aug. 6
0.90% Sept. 16
0.52 July 9
0.80 Aug. 24
0.70 May 3

0.52 Sept. 26

0
0.80 Sept, 2
0.72% May 5

0.62 June 8

0.50 May 3

0.65 June 26
0.52 Sept. 21
0.96 April 21
0.54 July 2

0.68 Sept. 10
0.56 June 3

0.70 Aug. 10
0.71% Sept. 28
0.70 April 27
0.60 July 20
0.93 Sept. 14

0.40 Oct. 19
0.85 Tune 27

0.77 April 15
.50 June 29
0.70 Sept. 3 |
0.93 Scpt. 18
0.87 June 29
0.50 July 6

Aug. 22

cooaocoo oo

0.67 Sept. 27
AT
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average effective rain. At Hoidrege, 48 dry periods  have occurred,
averaging 48 days in lengkh and with an average of .47 inches of
effective rain, )

The distribution of these dry periods is shown graphically in
Figures 4, 5, and 6. These figures also show graphically the yield of
corn and wheat during the period of twenty years. The seriousness
of a dry period of over 40 days will depend upon the moisture con-
ditions of the soil at the beginning of the drought and the time when
the dry periods begin and end. However, when such dry periods come,
as frequently they do in central Nebraska, it is probable that some
crop damage results from them almost every year. It was to over-
come the seriousness of such periods of drought by having water
stored in the soil, which would maintain the crop thru the dry period,
that this irrigation projeet was conceived.

Inadequacy of Rainfall for Corn Production.

That period of drought, coming between July 1 and August 21
may ruin a corn crop, is well known to farmers in Central Nebraska.
That such a disaster may be avoided or at least mitigated to con-
siderable extent by adequate moisture up to July 1 may not be so
well understood. Statistical studies of corn yields and rainfall in
Phelps and Adams Counties during the last 20 years offer convincing
proof that abundant rain and consequently moisture in the subsoil
on July 1 tends to offset dry spells of weather after that date. The

" evidence indicates that if the subsoil is well filled with water on July

1 as would be the case if rainfall during the preceding spring
and fall had been heavy, a fairly good crop of corn can be expected.
Only extreme drought or other abnormal conditions would bring about
serious damage.

In the last 20 years the yields of corn, as reported in Nebraska
crop estimates, has varied from 42.3 and 38.3 bushels per acre in
Phelps and Adams County, respectively, in 1905 0.5 and 3.6 bushels
per acre in 1913. This wide variation in yield has been dule almost
entirely to rainfall.

In attempting to correlate the yield of corn with rainfall, only the
rains of over .50 inch falling during the preceding fall months,—
namely, September, October, and November, and the spring months,—
April, May and June, have been considered. Much of the corn in the
section is planted in corn land, and the preceding crop is using water
up to _S.eptember 1. Where corn is planted in stubble land, the weeds
of the fall before generally use moisture up to September 1 or later.
Since the attempt at correlation is to show only the value of stored
water, rainfall during July and August of the crop year should not
be included.

Table 5 shows the correlation between the effective rainfall
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up to July 1 and thie yield of corn in Adams and Phelps Counties,
since 1905. .The data is arranged in descending order of yields,
not chronologically, and in groups of comparable yields, each group
being averaged. The same correlation is shown graphically in Figure 7.
While there are many discrepancies, the data as a whole show
clearly a correlation between the yield of corn and the effective rain-
fall up to July 1. There are three exoeptional years,—namely 1907,
1913, and 1918, when moisture conditions up to July 1 were generally
favorable for good yields, but unusually poor yields were obtained.
In the case of the latter two the poor yields were due to unusually hot
and dry weather in July and August.

Table 5 also shows the effective rainfalt during July and August.
The statement has been made (5 p. 151) that it is the rainfall during
these two months that determines the yield of corn. While there is ne

.
TABLE 5.—Correlation of the Yicld of Corn. with Effective R-uln(nll in Adams
and I’helpx Counties, Nebraska.
(Effective Rainfall equals Total Rains of over 0.50 inches during months of
Sept., Oct.,, Nov.,, Apr,, May, June and July.)

Year Lffective
Yield Effective Effective Iffective July
Adams | Phelps per Rainfall up July August and Aug.
Co. Co. acre to July 1 Rainfail Rainfall Rainfall
Ru. Inches Inches Inches Inches
1905 42,3 24.76 1,86 1.74 6.60
1906 42.2 13.29 3.91 4.26 8.17
1905 38.3 20.95 2.16 T4 2.90
1915 36.0 19.20 6.65 5.25 11,90
Average 39.7 19.56 4.40 2.99 7.39
1915 85.1 17.45 ' o480 5.07 9.87
1908 34.0 12.54 4.95 4.78 9.73
1920 33.0 19.85 2.83 3.5% 6.40
1910 33.0 13.87 1.02 " 572 6.74
Average 33.8 15.93 3.40 4.78 8.18
1919 33.0 10.87 3.60 0 . 3.60
1906 31.7 14.39 2.84 .94 3.78
1923 31.0 14.79 0 1.50 1.50
1923 20.0 14.61 1.97 1.85 3.62
Average 31.2 18.67 2.06 1.07 . 312
1919 27.0 11.40 3.60 0 3.60
1520 25.0 6.186 .50 2.58 3.08
191§ 24.9 9.21 .60 1.65 2.25
1914 24.1 10.14 1.73 5.50 7.23
Average 25.3 9.23 1.61 2.43 4.04
1916 23.9 10.18 2.32 6.37 §.69
1917 22.0 9.90 .50 .50 1.00
1912 21.2 11.57 1.65 1.60 3.25
1911 20.7 3.68 5.34 5.02 10.36
1921 20.0 §.28 2.95 1.52 4.47
1908 17.5 9.64 3.36 3.61 6.97
1917 17.0 7.31 0 0 0
1911 16.6 6.40 3.62 5.35 8.97

Average 19.9 8.37 2.47 2.99 5.96
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TABLE 5 (Concluded).—Correlntion of the Yield of Corn with Effectlve
Rainfall fn Adams and Phelps Counties, Nebraska.

Year N Effective
Yield Lffective Effective Tffective July
Adams Phelps per Rainfall up July August and Aug.
Co. Co. acre toJuly1l Rainfall Rainfall Rainfall
Bu, . Inches Inches Inches Inches
1909 15.2 3.89 2.82 1.62 4.34
1922 15.0 5.47 1.64 .63 2.27
1910 , 15.0 5.22 2.19 4.54 6.73
1912 15.0 4.91 2.05 .58 2.63
1909 13.3 5.50 2.88 1.69 4.565
1922 13.0 0.40 1.71 .68 2.39
1914 12.3 4.66 2.05 1.37 3.42
1921 12.0 6.49 2.61 0 . 2.61
Average 13.8 5.69 2.24 1.38 3.62

Grand Average 16 years. R
(32 crop years) 24.7 10.81, 2.61 2.50 b.11

Abnormal Years.

1907 17.0 16.84 1.95 2.40 4.35
1907 14.2 11.74 1.10 2.15 3.25
1918 16.0 8.13 4.50 1.55 6.05
1918 ° 8.0 10.04 .55 57 1.12
1913 3.6 10.99 0 0 0
1913 0.5 8.35 .95 10 1.66

Average all years 23.2 10.75 2.44 2.30 4.74
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doubt about the importance of rain during these months, the correla-
tion of yield with July and August rainfall is not as eclose as it is
when effective rainfaill up to July 1 is considered. In the 32 normal
crop years given in the Table, 16 show yields over 24 bushels per
acre, averaging 32.5 bushels. In this group are found only threc
years which had less than the average effective rainfall up to July 1,
but 8 years are found which have less than the average July and
August rainfall. The other 16 years average 16.9 bushels per acre.
In this group is found only one year with effective rainfall up to
July 1 greater than the average, but 5 years are found with July
and August rainfall greater than the average.

Omitting the three exceptional years, 1§07, 1913, and 1918, corn
has averaged 24.7 bushels on 10.81 inches of effective rain to July 1.
The highest vield group shows an average of 39.7 bushels of corm
with 19.56 inches of effective rainfall to July 1, and the lowest yield
group an average of 13.8 bushels of corn with 5.69 inches of effectlve
rainfall to July 1.

During the 32 crop vears, there are 11 years when the yield of
corn has been above 30 bushels per acre, averaging 35.4 bushels;
ten vears with _vields between 20 and 30 bushels, averaging 23.8
bushels; and 11 vears with yields below 20 bushels, averaging 14.7
bushels per acre. The effective rainfull up to July 1 for these jthree
groups was 16.54 inches, 9.51 and 6.26 inches respectively. The effect-
ivie July and August rainfall is 6.47, 4.76, and 4.08 inches respectively.

Considering the 32 crop vears the yield is very close to 2 bushels
of corn for 1 inch of effective water before July 1. Projecting
the curve of average vields and effeective rainfall in Figure 7 would
indicate that 12 inches of water added to the average supply will
increase the yield of corn 20 bushels per acre over the present average.

Inadequacy of the Rainfall for Wheat Production.

The yield of wheat in the last 20 years in Adams, Kearney,
and Phelps Counties has varied from 25.2 bushels per acre in Adams’
County in 1906, to 5.0 bushels per acre in Phelps County in 1923. For
corn, the variation in yields was simply and conclusively shown to be
correlated with effective rainfall. In the case of wheat correlation of
the yield with effective rainfall during the spring and preceding fall
is mueh more complex than for corn, and cannot be shown on a
graph similar to Figure 7. Two seasons must be taken into con-
sideration in the case of wheat. First, the fall during which the
sced bed is being prepared, the seed is being sown and early
growth is being established. With the hazards of this season should
also be included the hazards of drought and wind blowing, up to
the beginning of the growing season about April 1. Second, the spring,
including April and May. TIf the fall season be unusually dry, the
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yield may be low in- spite of an unusually wet spring. On the other
hand if the spring be unusually dry, a low yield may result in spite
of a wet fall. The fall and spring seasons must work fogether if a
good yield is to be obtained.

A complete analysis of wheat yields and rainfall in Adams and
Phelps Counties which will not be presented here shows that low yields
are obtained when either or both the fall and spring seasons are dry,
and high yields are obtained when both fall and spring are wet. Medium
to high wheat yields, averaging 18.6 bushels have been obtained in
ning cases in ten when the total effective rainfall in fall and spring
was 12.66 inches, distributed as approximately 4 inches in fall and 8
inches in spring, or vice versa. Low to medium yields, averaging 10.6
bushels have been obtained in nine cases in ten when either the fall
or spring rainfall varied from less than 3 inches in fall with a spring
rainfall of over § inches, to more than § inches in the fall with a
spring rainfall under 2 inches. The quantity of water required to
supplement seasons of such types of inadequate rainfall and convert
them into seasons of adequate rainfall where the chances are nine to
ten that yields will be 8 bushels better, is approximately 4 inches.
Thus it appears for whealt, just as for corn, that for each inch of sup-
plemental water applied in season, approximately 2 bushels of wheat
can be obtained. Years in which either fall or spring precipitation or
both are inadequate and will require supplemental water to produce
an average yield of 18.6 bushels per acre, have oceurred approximately
half of the time during the past twenty years.

Supplemental Water,

Supplemental irrigation is the practice of adding to the soil
sufficient water to carry the crop thru periods of drought and to
make up the difference between the crop requirements and the
rainfall. The water may be applied either before the crop is seeded
and held in storage in the subsoil, or as a direct application when
the crop is growing. The fact that the deficiency of rainfall can
in a large measure be met by water in storage was first observed by
the farmers themselvies. They noticed that in those years when they
had a considerable carry-over of water from the previous vyear, or
when spring rains wet a considerable column of so0il, they were much
more certain of satisfactory yields than in the years when the
seeding period found the entire soil dry. This has been the experience
of all farmers in the Great Plains region,

The pretection against drought thru water in storage in the soil
has been further horne out by the experience of the farmers who
are practicing what is called “Dry Farming,” when they summer-till
and store water in the soil. At North Platte Experiment Station (3),
it was found that an “abundance of water in the subsoil is a great
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protection to the crop against drought. The protection to the
crop against droughit is in almost exact proportion to the total
available soil water within reach of the crop.”” This was found
particularly true for the small grains in the drier years. During
the 16 years that the Station has been wunder operation the water
stored by summer-tillage has more than doubled the yield of winter
wheat as compared with winter wheat following small grain. Many
vears during the 16 only enough water was accumulated to moisten
two or three feet of soil. 1t is not claimed that water in storage
will completely produce a crop, but it will tend to carry it thru a
drought. There are very few years when there is not sufficient
rainfall so that with moisture in storage in the soil satisfactory crops
are obtained. L. L. Zook, in Nebraska Experiment Station Bul. 192,
(8, p. 2.) says: “Average vields per acre of all crops were higher
on fallow than under any system of continuous cropping. Yields
of grain on fallow were frequently more than doubie those of grain
after grain. Of crops grown on fallow the largest gains were made
by winter wheat and the smallest by corn.”

In Circular No. 72, Kansas State Agricultural College (4),
George S. Knapp reports: “Experiments at the Garden City Branch
Experiment Station, covering a period of five years, have shown
that sufficient water can be stored in the soil by winter irrigation
alone to produce good crops of corn, kafir, milo, and certain row
crops. The soil on which these experiments were made iz a deep silt
loam, representative of most of the upland in the western part of the
state. Good vields have been obtained each year with all crops
grown on the winter irrigated land. At the same time with the
exception of the wet weason of 1915, unirrigated land produced prae-
tically nothing.”

Abundant evidence as to the value of water either stored or as
a direct application, might be presented but it seems hardly necessary
Lo do it in view of the ¥aect that it is now so generally recognized
that water is the limiting factor in crop production in the area
knoivn as the Great Plains. The question now comes whether or not
the soils of this particular area have the ability to hold the water
efficiently when it is applied.

- Soils of the Area.

The soil of the proposed irrigation area is all of loessial origin.
The loess material below the line of soil development is of general
uniform composition and texture and extends to a depth of 100 feet or
more without any faults such as rock strata, hard pan, or gravel
seams, It lies upon a bed of water bearing sand, which seems to
underlie the entire loess plains. Below the sand is the Pierre Shale
of Cretaceous age. The only variation thruout the depth of the loess
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is a red formation called red loess, which is not essentially different
from the buff or drab variety.

Soil Types. Four soil series comprise the irrigable land of the
area. These are designated by the Bureau of Soils as Grundy,
Holdrege, Colby, and Wabash. (6).

Grundy. The Grundy series is characterized by a brownish black
surface soil 10 to 12 inches deep, underlain by 6 to 10 inches of
slightly lighter brown subsurface a little heavier in {exture than the
surface. At a depth ¢f 16 to 22 inches this changes quite abruptly to
a heavy textured, tenacious, brownish black to brownish drab subsoil.
This layer is usually from 9 to 12 inches thick and passes again quite
-abruptly into a drab colored, floury, friable parent soil material which
extends to considerable depth without change. The topography is flat
to slightly rolling and the drainage is usually well established.

The only Grundy type in this area is the Grundy loam. It
occupies the extreme eastern end of the proposed irrigation area, not
extending any further west than Juniata and Prosser. The mechan-
jcal analysis of a representative sample (s shown in Table 6,—Hansen

TABLE NO. 6.—Mechanleal Analysin of the Soil nt Five Representative
Polnts Over the I'ropoesced Areas.

Depth
Feet Separate Hansen Hartwell Norman Minden Bertrand

1 Sand ... 46.5 67.3 57.9 50.5 44.2
Silt .. 354 17.9 251 28.3 371

Clay ...... 18.1 14.8 17.0 211 18.2

2 Sand . 40.0 71.5 46.4 38.5 41.3
Silt .. 38.7 13.6 32.2 30.9 32.8

Clay ... 21.3 14.9 21.4 30.6 26.1

3 Sand ... 35.2 76.6 347 29.0 43.0
173 S—— 36.8 1L.5 334 331 32.9

Clay ... 28.0 11.9 3L9 37.8 24.1

4 Sand ... 35.0 71.6 40.6 37.9 42.6
Silt ... 38.0 13.0 38.6 39.3 38.1

Clay ... 24.0 15.4 20.7 22.8 19.3

5 Sand ... 43.4 61.2 12.1 40.8 46.1
Silt .......... 36.3 18.2 40.8 . 40.2 38.0

Clay ........ 20.3 20.6 17.1 19.0 15.9

6 45, 43.3 41.5 49.0
17.4 40.9 41.5 37.2

36.8 15.8 17.0 13.8

area. The surface foot contains 18.1 per aent of clay. This increases
to a maximum of 28.0 per cent in the third foot and decreases again
to 15.5 per cent in the sixth foot.

Holdrege. The Holdrege series is characterized by a dark
brown to black surface soil 12 to 20 inches deep passing into a
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heavy textured brown to brownish drab, subsoil layer from 18 to 24
inches thick. This grades at varying depth of -30 to 42 inches, into
drab colored, friable, floury, parent soil material. The Holdrege series
differs from the Grundy in that it has a deeper surface layer, less
conspicuous subsurface, and a less perfectly defined heavy textured
horizon. The topography is flat to slightly rolling. Drainage is not
so well established as in the Grundy, and depressional areas are
larger and more numerous.

The Holdrege series covers approximately 70 per cent of the
irrigable land of the proposed irrigation area. It extends from the
- vieinity of Norman on the east to Bertrand on the west, southward to
the Canyvon Land, and northward to its transition into the Colby
series at a distance of about two miles from the Platte River breaks.
1t is comparatively uniform thruoutp no wide variations in texture
being found either in surface or subsoil. The tvpes represented in this
area are the very fine sandy loam, loam and clay loam, tho the
textural differences between these are too little Lo require distinc-
tion. Table 6 shows the mechanical analysis of typical samples from
Norman, Minden and Bertrand. The ¢lay content of the surface
foot runz from 17 to 21 per cent and increases to a maximum of 31.9
in the third foot at Norman, 37.8 in the third foot at Minden, and 26.1
per cent in thé second foot at Bertrand. The clay content of the
sixth foot runs from 13.8 te I7.0 per cent.

Colby. The Colby series is characterized by a brown to light
brown surface laver 6 to 8 inches deep, underiain by a light brown
to drab subsoil passing into floury light drab or buff colored parent
soil material at about 36 inches without any distinet occurrence of a
heavier textured stratum ‘as in the Grundy and Holdrege series. The
topography may be hilly, a dissected plain, or flat, but an undulating
or hummocky topography is more characteristic of this section. This
soil seems to be of more recent aeolian origin than other loessial
soils, as is indicated by its lighter colored and shallower surfacs,
and its freedom from a heavy textured horizon. In many places
the soil classified as Colby series seems to be a comparatively recent
material drifted over a soil already more or less completely formed.
In the vicinity of Kenesaw such a situation exists. A mantle of very
fine sandy loam of a thickness of 2 to 5 feet overlies an old soil
profile probably continuous with the Holdrege loam to the south and
west. At Kenesaw the profile shows a very fine sandy loam subsoil
down to 36 inches. At 36 inches a second profile is struck having
the same black layer, subsurface and subsoil as is found at Norman
and Minden. Table No. 6 shows the mechanical analvsis of Colby
very fine sandy loam at Hartwell. The clay content decreases and
the sand content increases down to the top of the fourth foot where
the clay begins to increase and the sand to decrease. The clay
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.content of the sixth foot is about like that of the third foot in the
Grundy and Holdrege servies.

Wabash. A characteristic feature of the topography from Norman
on the past to Bertrand on the west is depressions of a few acres up
to one or two square miles in extent. These lie at an elevation
of a few feet up to 20 feet lower than the surrounding land. The
surface drainage accumulates in these areas and in wet seasons
they are filled with water,-tho in dry seasons they are usually all dry.
Except in the interior of the larger areas, this land is generally al
farmed. This =oil is classified in the Wabash series. It is a black
clay loam at the surface growing heavier and more tenacious in the
second or third foot. Uusually it changes in the fourth or fiftn
foot to the friable silty-like material of the loess. The origin
of this is sedimentary. The finer clayey or silty material of the sur-
rounding land has been carvied in by the runoff, and deposited. Ne
mechanical analysis has been made of any of this soil but the hygro-
scopic coefficient and the moisture equivalent of some typical samples
are shown in Table 1k According to the Phelps County Soil Survey,
about ten per cent of the Plains land in that country consists of such
depressions.

Soil Studies,

The information coacerning the soils of this area was obtained
first hand thiu field examinations, and laboratory studies. In addi-
tion there i3 available for correlation the Scil Survey of Phelps
County (6), a reconnaissance map by the Department of Conservation
and Soil Survey, and studies by Alwayv et al (1) on this portion of the
"loess region.

In connection with +this report numerous trips were made over
one portion or another of the area. Three hundred and twenty-six
soil samples were collected at different points. Hygroscopic coefficient
determinations were made on all of the samples, moisture equiva-
lents on 206 samples, mechanical analysis on 30 samples, nitrogen on
17 samples, weight per cubic foot, to six feet, at 5 points and
profile examinations to six feet in all important soil types. Critical
studies on the probable tilth of the zoils were made on 25 samples.

Weight per Cubic Feot. TIn order to convert the moisture data in
per cent shown in later tables to inches of water, it is necessary to
know the weight per cubic foot of the different soil types in the
area, accordingly this determination was made. The “pit method”
was used, the six foot pits which were opened being useful in studying
the coil profile. The so0il was removed in 6-inch sections with a rigid
thin walled 4-inch brass cylinder. Weights per cubic foot were
determined at Hastings College, Kenesaw, Norman, Holdrege and
Bertrand, each in close vicinity to the saturation plats described
later. The data obtained are szhown praphically in Figure 8.
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Table 7 shows the weights per cubic foot of each foot section of soil
to six feet, for the several points where determination was made.

Absolute specific gravities were determined on ten samples and
were found to avrage 2.65. : -

Some Water Relations of Soils. When water is added to land,
either as rain or thru irrigation, a portion of it is drawn. into the

TABLE NO. 7—Welght per Cable Foot, Baned On Values Taken from Curve.

"Average
Norman
Foot Hastings Norman Holdrcge Bertrand  Holdrege Kenesaw
Bertrand -
1. 73.8 80.1 84.2 79.3 $1.2 . 81.8
2 78.6 83.6 89.6 86.7 86.6 - L 942
3 82.0 90.9 91.5 91.8 91.4 X
4 78.4 88.7 86.7 90.8 88.7 78.9
) 76.6° 81.7 82.4 86.6 83.6 80.2
fi 77.2 $0.0 82.6 54.6 §2.3 8§7.7
Ave, 7.8

. 84.2 §6.2 §6.6 85.6 §6.4

soil by capiilary forces. Another portion may spread over the surface
us runoff and immediately a portion is lost thru evaporation. Obviously
these amounts vary, with each and every factor that affects them, the
principale ones being the type of soil and the rapidity with which
the water is applied.

After the water is in the soil there is always some loss thru
direct evaporation, the water escaping as vapor. If there is sufficient
water present and no impervious strata in the soil, some water may
penetrate so deeply into the soil that it will be beyond recovery by
plant rootz. Another portion is held within the soil by the forces of
capillarity and is, under ordinary conditions, lost largely by being
drawn out of the soil by growing vegetation. It is from the water
held by capillarity that the plants obtain their supply for making
growth. Not all of the capillary water however is available for crop
use. As the soil becomes drier a point is reached when the force
exerted by the plant to obtain water is no greater than the capillary
power of the soil. The amount of water helow this point is non-
available and is quite frequently spoken of as hygroscopic. These-
moisture relations of soils are important in the present study.and the
factors determining them are quite constant for a given type of soil.

In the proposed irrigation project three questions eoncerning water
relations of the soil are of primary importance. First,—how rapidly
will the soil take in water and how effectively can water be spread
over a field? Second,—how much water will the soil retain? Third,—
how much of the water retained by the soil can be utilized by growmg
plants ?

f
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Saturation Plats Studies. In order to determine accurately the
water holding capacity of the soils and to note the rate of water
absorption, small plats of land were saturated at a number of points.
Duplicate plats were established at Hastings College, Ingleside Nor-
man, Holdrege and at the Swedish Mission northwest of Holdrege,
and single plats at Bertrand and Kenesaw. These points are satisfac-
torily representative of the soils of the area.

The plats were constructed by building a dike around them with
soil taken from the outside of the plat. In each case approximateiy
15 inches of water was added. Where plats were in duplicate one of
them was covered with a mulch usually of straw, in order to check
rapid surface evaporation. It was thought that the mulched plat
would more nearly represent the actual condition from fall irrigation
since in the fall and winter the rate of evaporation is relatively low.
Composite samples were taken in the immediate vicinity of the plats
in order to determine the amount of water already in the soil at the
beginning of the test.

Rate of Water Ahsorption. The rate at which a soil will absorb
water is of practical importance under irrvigation. It has a divect
bearing on the possibility of spreading water over the land. All soils
of this project were found to take water at a rate entirely satisfactory
for irrigation purposes. The time required for the soil to take in 5
inches of water varied from approximately 40 minutes to a little more

than 80 minutes, depending largely on the soil tvpe and the initial
dryness.

Field Carrying Capacity. The field carrying capacity of a soil is
that water which it will hold after excess gravitational water has
percolated away and the water content has come into equilibrium with
the capillary forces of the soil. If more water iz added above the
amount that will be held by capillary forces, it is free, and will move
downward by gravity. This condition was obtained by fiooding the
soil and by mulching to prevent vapid surface evaporation until
equilibrium had been cbtained.

It was planned when the saturation plats were established to
sample at the end of 2, 5, 10 and 30 days; however, so much rain
occurred during the spring and early summer that it was impossible
to follow this plan and rather irregular samplings were obtained.
Plats from which the field carrying capacity data were obtained were
flooded April 18 and 19 and the Sampling on June 25 taken as repre-
sentative of the field carrying capacity of the soil. At that time none
of the plats had received more than one inch of rain for a period of
ten days, the heaviest being a rain of .82 of an inch on June 22nd at
Hastings, In the third and fourth columns of Table 9 is shown the
total field carrying capacity of the soil in - both

percentages and
inches of water.
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Hygroscopic Coefficient. The hygroscopic coefficient of a soil is
the amount of water that anm absolutely dry soil will abso_rb from a
saturated atmosphere. It is not available for plant growth and
represents quite closely the lower limit of available moisture. Table 8
shows the relation of the hygroscopic coefficient to field dryness in
fields sampled April 18, 1923. For the three alfalfa fields at least, the
crop during the preceding fall had probably exhausted the soil mois-
ture to the very lowest limit, and as the precipitation during the
winter and early spring had been very little, only the upper foot
or two had become moist to any degree. The table shows that the
subsoil moisture had heen exhausted down to or slightly above, the
hygroscopic coefficient. It seems safe thevefor in. this region to
use the hygroscopic coefficient as the lower limit of availability.

In the second column of Table 9 are shown the hygroscopic co-

TABLE NO. 3.—Relation of Hygroscopic Coefliclent to Fleld Dryncss in
Spring Before Much Rain Haw Come.

- Percent Ratio
Location ‘Depth Water Hygroscopic Pet.Water
' April 1§  Coefficient Pygra.
Ingleside ‘ Coef,
Alfalfa field ... 1 16.9 9.3 ' ‘
2 18.3 132
3 121 11.% 1.03
4 12.7 - 19.3 1.23
& 10.1 a5 1.06
6 10.4 10.0 1.04
Average
Alfalfa field
near Holdrege 1 13.4 8.3
2 11.2 9299 L.
3 1.0 10.2 1.08
4 9.5 9.5 1.06
& 10.2 9.1 1.12
i 11.0 9.5 1.16
AVETABC e e, 1,09
Hanson farm
Holdrege, Alfalfa 1 17.3 80
2 13.7 12,7
3 11.0 11.1 99
4 9.9 10.2 7
3 9.9 9.7 1.02
6 9.6 9.6 1.00
AV ETARC. et e ea e 1.00
Stubhble field
Hanson farm 1 14.9 9.4 L
2 13.0 s
3 10.9 10.1 1.08
4 10.8 9.5 1.14
H 10.9 9.3 1.17
6 - 10.2 —
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TABLE NO. 90.—Field Carrylng Capncity in Inches of Water In the Mulched

Saturation Plts.

Weight Hygro- Tield Carrying _Available Water
Depth per scopic Capacity Capacity
Foot cu. ft. Coefficient  Percent Inches Percent Inches
Hastings College

1 73.8 10.2 30.4 4.31 20.2 2.87

2 78.6 13.8 26.8 4.05 T 135 2.04

3 82.0 14.1 23.0 3.63 8.9 1.40

4 78.4 11.7° 22.0 3.32 10.3. 1.55

5 76.6 11.3 21.8 3.21 10.5 1.55

6 77.2 11.2 22.4 3.32 11.2 1.66

Ave 77.8 12.0 24.4 3.64 12.4 1.85
- Ingleside

1 73.8 9.7 29.6 4.20 19.9 2.82

2 78.6 11.6 26.2 3.06 13.6 2.06

2 82.0 13.0 24.8 3.91 11.8 1.86

4 78.4 13.4 22.2 3.35 8.8 1.33

¢ B T6.6 12,1 21.2 312 9.1 L34

6 77.2 11.4 228 3.38 1L.4 1.69

Ave 71.8 11.9 24.5 3.65 12.4 1.85
. Kenesaw

1 $1.6 2.4 25.4 . 3.98 16.0 2.01

2 94.2 7.5 16.6 3.01 9.1 1.65

3 046 6.6 14.9 2.71 5.3 1.61

‘4 73.9 8.6 25.2 3.58 16.6 2.36

b 80.2 10.2 26.2 4.04 15.9 2.45

6 87.7 12.7 25.0 4.22 12.3 2.08

Ave 85.4 9.2 22.2 3.59 12.0 2.09
Norman

1 §0.1 9.8 30.5 4.70 20.7 3.19

+ 2 83.6 10.4 26.6 4.28 16.2 2.61

3 90.9 12.4 27.2 4.75 14.8 2.59

4 88.7 11.8 24.9 4.25 131 2.24

5 81.7 11.8 ' 25.2 3.9¢ 13.4 2.11

6 §0.0 12.5 24.2 3.73 11.7 1.80

CAve §4.2 11.3 26.4 4.28 15.0 2.42
' Holdrege

1 §4.2 11.0 311 5.04 2001 3.25

" 2 §$9.6 12.2 24.4 4.20 12.2 2.10

, 3 91.5 10.8 21.9 3.85 111 " 1.9%5

L4 86.7 10.5 22.6 377 i2.1 2.02

5 824 10.4 23.2 3.68 12.8 2.03

6 . $2.6 9.9 234, 3.70 134 2.13

Ave 86.2 '10.8 24.4 4.04 13.6 2.25

Swedish Mission

1 84.2 10.4 31.2 5.045 20.8 3.37

2 89.6 10.8 24.5 4.22 13.7 2.36

3 91.5 10.4 20.9 3.68 10.5 1.85

4 86.7 9.4 21.2 3.54 11,8 1.97

5 §2.4 8.8 21.4 3.39 12.6 2.00

"6 $2.6 9.4 21.8 - 3.46 12.4 1.97

Ave 86.2 97 23.5 3.89 13.8 2.25
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TABLE NO. 9. (Coneluded)—Fleld Carrying Capacity In Inches of Water In
the Mulched Saturation Dits,

Weight Hygro- Field Carrying ~ ~ Available Water
Depth per scopie Capacity Capacity
Foot cu. ft. Coeflicient Percent Inches Percent lnches
HBertrand ‘

1 79.3 11.9 29.0 4.42 17.1 2.61

2 86.7 12.5 24.4 4.07 11.9 1.98

3 91.8 12.0 . 21.2 3.74 8.2 1.62
q- 90.8 10.4 21.2 3.70 10.8 - . 1.89

5 86.6 9.8 20.9 3.48 111 1.85

6 -84.6 9.7 21.0 3.42 11.3 7. 1.84
Ave 86.6 11.0 23.0 3.81 1.9 1.97

efficients of each foot section to six feet of the soils from various
points. :

Available Water Capacity. The available water of a soil is that
portion of the moisture content which can be utilized for plant growth.
The avuilable water capacity is obtained by substracting the hygro-
scopic or nonavailable water from the field carrying capacity. The
amount of available water a soil will hold is the important factor from
a cropping standpoint. The amounts &f available water that various
soils of this project will hold in each foot section, together with the
averages, are shown in the last two columns of Table 9. The
available water is shown in both percentages and inches of water.

Moisture Equivalent. The labor involved in establishing saturation
plats and the difficulty of getting -sufficient water for saturation,
limited the number of such studies. 1t was desirable, therefor, to use
some laboratory method for making studies of the field carrying
capacities of soils in other regions than those where the saturation
plats were located. For this purpose the moisture equivalent of the
soils” was used. A , ‘

" Table 10 shows the relation by foot sections between the moisture
equivalent of a soil and .the field carrying capacity, as, determined
from samples taken from the mulched saturation plats. This relation-
ship is shown for each foot section of soil. It will be’ noted that
the moisture equivalent is always less than the field carryving capacity
for the surface foot, but more than the field carrying capacity for the
sections of soil below the first foot. The average field carrying
capacity for the upper six feet of soil was found to be 91 per cent
of the average moisture equivalent of the same samples. While this
might not hold for an individual foot section of soil, it does hold
within practical limits when the upper six feet are considered.

In order to get data on the moisture holding capacity in various
parts of the area, samples were taken on representative soil types
thruout the whole project. (See Map 1) Moisture eqguivalent and
hygroscopic coefficient were determined on ‘each foot section of these
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samples. The average results for the six feet are shown in Table 11,
for each point studied. From these determinations there is shown the
calculated field carrying capacity of the soil and the available water
capacity in inches for the total six feet.

The determinations made thruout the area show that the soils
have a uniformly high water holding capacity. The total water
capacity in the upper six feet is 22.86 inches. Of this more than
half.——12.28 inches,—would be available for the use of the crop. This
is a high available water capacity. It means that on the average

TABLE NO, 10.—Relation of Moisture Equivalent to Field Carrying Capaelty
in Mulched Saturation Pits.

Ratio . Ratio
Depth  Percent F.C.C. Percent . C.C.
in Water Moisture Water Moisture
Feet June 25 KEquivalent M. E, June 25 Bquivalent M. E.
Hastings College Holdrege -
1 30.4 29.1 1.04 311 27.1 1.15
2 26.8 30.6 .88 24 .4 26.7 91
3 23.0 293 18 21.9 26.1 .84
4 22.0 25.8 .85 22.6 26.0 87
5 21.8 24,9 +.88 23.2 25.2 .92
6 22.4 25 4 .88 23.3 26.3 .89
Ave 24 .4 275 .89 24.4 26.9 .93
Ingleside Swedish Mission
1 29.4 26.7 1.11 312 27.4 1.14
3 26.2 28.9 .91 24.5 27.1 .90
3 24.8 29.8 .83 20.9 27.5 .16
4 22.2 29.2 76 21.2 25.8 .82
3 21.2 26.3 .81 21.4 25.0 .86
6 22.8 25.6 .89 21.8 23.5 .83
Ave 24.5 27.8 .90 23.5 26.1 . .80
Norman Bertrand
1 30.5 25.0 1.22 29.0 24.5 1.18
2 26.6 26.7 1.00 24.4 27.9 .88
3 27.2 29.3 .93 21.2 24.3 .87
4 24.9 29.1 86 Too212 24.4 .87
5 25.2 29.2 .86 20.9 22.6 .92
6 24.2 27.1 .89 21.0 22,5 .93
Ave  26.4 27.7 .96 230 24.4 .94

more than 2 inches of available water can be stored in each foot
section of the soil and that it is possible to carry in the soil a total
of 12 inches of water within the root zone of most of the farm crops.

The Feeding Depth of Crop Plats.

It will be noted that the water carrying capacity of the soil
was determined for a six foot column of soil. This was done in order
to include the root zone for the common farm crops. Most of the
farm crops feed deeper than is ordinarily supposed and are able to
recover any available water within the limit of their root zone,
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providing it is needed. The development of plant roots depends upon
the character of the seoil and plant and moisture conditions during the
growing season. Where sufficient water is not obtained by {he
plant near the surface most agricultural plants will root more deeply,
providing they can find available water in the subsoil. Investigations
by Miller, Weaver, Burr, and others show that the six foot depth
represents the practical feeding zone of most of the farm crops in
this section and on this type of soil. Alfalfa is an exception as it
feeds much more deeply. If the lower subsoil is dry so that the plants
can obtain no water from that region the roots will not be extended
into it. As an average for five years’ observations at North Platte, (2)

TABLE NO, 1L—Flcld Carrying Capacity and Available Water Capaclty of

Upper Six Feet of Seoll at Various Polnts in Arca.

Field Hygro- Field Available
Moisture Carrying scopic Carrying Water

Soil Sample Equivalent Capacity Coeflicient Capacity Capacity
Pet. Pet. * Pet. Inches Inches
Grundy  Hastings Col. 27.5 24.4 12,0 21.84 1110
. Ingleside 27.8 24.5 11.9 21.90 11.10
A . 27.2 24.8 11.7 . 22,26 11.75
B 27.7 25.2 12.0 22.62 11.85
Q 26.7 24.3 11.8 21.81 11.22
Al 27.2 24.8 11.0 22.26 12,38
Ave. 27.4 24.7 11.7 2212 11.57
Holdrege Norman 27.7 26.4 11.5 25.68 14.52
Holdrege 26.9 24.4 19.8 24.24 13.50
Swedish Mission 6.1 22.5 9.7 23,34 13.50
Bertrand 24.4 23.0 11.0 22.86 11.82
D ) 27.2 24.8 11.7 24.49 12.94
! 28.3 25.8 12.1 25.48 1.3.33
i 28.0 25.5 12.2 2518 13.14
10 26.3 23.9 11.1 23.60 12.G64
L 24.9 22.7 10.6 22 .41 11.95
M 25.3 23.0 10.4 22.71 12.44
AT 25.9 23.4 10.3 23.10 12.94
Ave, 26.4 24.2 11.0 24.00 12.98
Colby Kenesaw 24.4 22.2 9.2 21.54 12.54
: C 29.1 26.5 12.4 26,17 13.92
(83 19.9 18.1 8.h 17.87 9.48
H 23.7 21.G 9.8 21.32 11.85
N 22.1 20.1 9.2 19.85 10.76
Ave, 23.8 21.7 2.8 21.33 11.67
Wabash T 26.5 24.1 10.6 21.63 12,12
J 252 22.9 11.6 ° 20.56 10.15
0 3.7 28.8 13.6 25.87 13.65
P 29.2 T 26.6 12.4 23.89 12.75
Ave. 28.2 256 121 22.99 12.17

Grand Average 26.4 24.6 11.1 22.86 12.28
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crops grown on summer tilled land, which had moisture stored in
.the lower subsoil developed their root system to a depth of from
5 to 6 feet. Spring wheat, oats, barley, and corn feed to from 4 to 8
feet, depending upon the season, while winter wheat fed approximately
one foot deeper into the soil. The feeding depth of winter wheat is
shown graphically in Figure 9. While it is seldom that the soil
will be filled with water to a depth of 6 feet, either by irrigation or
by summer fallow, vet the data show the possibility of getting a
farge rveserve of woigture in the zubseil. within reach of the plant roots

Winter Carry-Over of Water Stored During the Fall
The question will doubtless arise that if water is applied in the
fall, will it not be lost during the winter months? There will be

FIGURE ©
USE OF WATER FTROM UPPER Si1x FEET OF 50IL
BY WINTER WHEAT — 1921
éAMPL.lNC; ‘DATI‘.&

a-5-2 S20-2 3-16-21
Tl 37 _5 T 5 Z0d__8]__1o 1% 20

FIGURE 10
“TSHOWING STORAGE OF YYATER BY JUMMER TILLAGE -1TS CARRY
OVER THRU THE WINTER AND ITS USE BY IPRING WHEAT ~-Av 5 YRS,

PLING' = IN FTALL AFTTER N SPRING AT —-ARVEST
SAMTLI UMMER FALLOYY SEEDING TIiME
5 o151 22, i) | % s i8] 2ol%

Gl

-

UNAVAILADLE

AVALLADLE

[ofole]o]n

Figure 9-10
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some loss thrui evaporation, but none thru percolation to lower depths,
uniless additional water falls. Percolation does not take placé except
when there is free water, which is only present when the amount 1s
greater than the field carrying capacity of the soil. The loss thru
direct evaporation may be as high as 3 or 4 per ceni, or even
higher for the first foot section of soil, but there is very little loss
below the first foot. It is well recognized that during the winter
months the rate  of evaporation is relatively low and that the loss is
not great. This is borne out by consideration of both Figures 9 and
3¢ Figure 9 shows the soil well filled with water at the time of
the fall sampling and shows further that there has not been a great
loss up to the sampling of April 21, the following year. Figure 10
is a composite or an average of 5 years’ results. Taking the last
sampling in the fall as.showing the maximum accumulation of water
by summer tillage, we find on the average that the soil has been
filled -with water to ¢ feet. The spring sampling Joes not show any
loss having occurred during the winter. . There was, however, some
loss from the first foot and perhaps a little from the second foot.
Out of the 5 years, three show a loss of 2 to 4 per cent in the first
toot and two show a small toss in the second foot. In two of the 5 yvears
spring rains came that completely covered up the loss as shown in the
average. It is safe to assume therefore, that on this tvpe of scil there
will be very little loss of water during the winter, the greatest loss
being in the first foot section.. Water can be applied to the land in
the fall and carried thru the winter if desirable.

Fertility.

The question of soil fertility is everywhere of vital importance to
crop production, Under irrigation it is especially important because
maximum efficiency of water cannot be realized unless the fertility of
the soil is maintained.. - If the fertility of the land is low, attention
must be given to crop rotations, legumes and barnyard manure, in
order” to.obtain the best use of the water.

Virgin Soils High in Fertility. A complete study of the fertility
of the soils under this particular project has not beeh made, except-
ing on the virgin soils. Of .the fertility of the virgin soils of the
proposed irrigation area there is no question. Farmers who have lived
in the area for years know that the virgin soil is capable of producing
big yields of all adapted crops when rainfall is sufficient. Chemical
analysis bears out this experience. Table 12 shows the chemical
analysis of the soils at Hastings and Holdrég_e-. These .analyses are
by F. J. Alway, et al. (1) The samples analyzed were composites of
ten cores in each of five virgin fields in the vicinity of the two
cities mentioned. (See Map 1 for location of Dr. Alway’s samples.)
-'The phosphoric acid and potash contents are as- high as are found in
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any section of the loess region in Nebraska. The lime content is high.
Iszorganie carbonates, i. e, calcium carbonate, is practically absent In
the first two feet of soil at Hastings and in the first foot at
Holdrege, but the surface soil is not acid, and an abundance of
caleium carbonate is found at both places below the second foot.
Liming is not required for the successful growing of legumes any-
where in the proposed irrigation area.

Table 13 shows the nitrogen content of the virgin soils from
representative points in the proposed irrigation area. The organic
content has not been determined, but it is roughly twenty times the
nitrogen content. With the exception of the soils of the Colby series,
the nitrogen content may be considered adequate. The Colby series
are generally below the average in nitrogen content. Special impor-
tunce should be attached to the nitrogen and organic content of

TABLE NO, 12.—Composition of Representative Sofly of the Proposed Area.
Totial Constituents, according to Alwny et al.

Phosphoric Inorganic Organic

Depth Nitrogen Acid TPotash Lime Carbonates Matter
Feet Pct. Pct. Pct. Pct. Pet. Pet.

Hanstings
1 174 107 2.49 1.13 01 3.55
2 098 S 1 2.45 1.16 .02 1.81
3 057 Aa16 . 2,51 1.45 .10 .98
4 041 108 2,56 1.75 .36 .60
5 .033 135 2.67 1.80 .38 41
3 029 147 2.65 1.72 .41 .31
Ave. 072 120 2.55 1.50 .21 1.28
Jloldrege
1 .182 .140 2.40 1.18 01 3.9¢
2 101 113 2.46 1.33 .03 1.86
3 064 13 2.56 1.60 .13 1.01
4 045 .151 2.67 2.15 .75 .66
5 .034 .130 2.64 2.30 1.00 41
G 034 108 2.66 2.19 1.5 .36
Ave 077 .129 2.56 1.79 49 1.37
General . .

Average 075 125 2.56 1.65 .35 - 1.33

soil under irrigation, as these constituents are more apt to be low than
are the mineral elements,—phosphoric acid and lime, and are more
quickly depleted. ’

"Fertility of the Cultivated Soils. While the fertility of the virgin
soils of this region is ample for a large production, yet not more than
ten per cent of the irrigable land is at present in its virgin state,
either as meadow or pasture. Ninety per cent of this land has been
cultivated for 20 to 50 years and during this period the virgin
fertility has been greatly depleted, as is evidenced by the experience
of farmers in the region. Many farmers with long experience in this
section report a steady decrease from the maximum yields obtained
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when the land was new, and report also that the land is harder to
work than it formerly was. However, the depletion has not gone seo
far that the soil has been made in any respect inferior for irrigation.

While complete physical and chemical studies of the cultivated
land of this area have not been made, such studies have been made
on similar soils in other parts of the state and there is little doubt
hut that the decrease in crop yields found in this area is directly
correlated with the decrease in thevorganic and nitrogen content of
the soils. Studies made farther east in the state indicate the loss of

TABLE NO. 13.—Nitrogen Content of the Surface Foot of Virgin Seils from
Representntive Points in the Aren.

Nitrogen Contents

Sample Type 0-6" 7-12" 0-12"”
Pet. Pct. Pct.

Q Grundy loam 259 .189 .224
Al Grundy loam 220 .143 .181
D Holdrege loam .191 138 165
B Holdrege loam L 187
T Holdrege loam .205 184 195
I Hoeldrege loam v e, 159
L Holdrege loam e e 168
M Holdrege 19am L L 128
A IT Holdrege loam .231 140 .186
G Colby very fine sandy loam 180 150 165
G Colby 174 101 138
H Colby 167 009 088
N Colby e e .092
.160

Average e e

approximately one-third of the total nitrogen and organic content of
the soil thru 30 years of farming. A realization of the importance
of both organic matter and nitrogen of the soils shows this loss
to be serious. ’

Organic matter in addition to being the carrier of soil nitrogen
and the food of bacteria that make nitrogen available to plants, has
profound physical effects on soil. It makes soil more porous and
spongy and makes it take up water readily. It keeps the soil from
baking, cracking, and clodding and therefore facilitates the formation
of a mulch which conserves water. It provides easy tilth and makes
for the most effective work with moisture conserving machinery. It
binds the soil together and keeps it from blowing. All these functions
are highly important in-any region like the proposed area where
moisture is a limiting factor in crop production. As organic matter’
has decreased, the problem of moisture conservation has become more
acute, the effectiveness of the rainfall huas become less and the
general level of yields has declined.

Nitrogen is an organic element, the supply of which is closely
correlated with the supply of organic matter in the soil. If the nitro-
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gen supply is limited it will of itself limit crop production. The most
practical means of maintaining both the organic and nitrogen content
cf the soil is thru proper rotation of crops, the growing of legumes ’
and the application of barnyard manure. On account of moisture con- -
ditions in this section the growing of legumes haz met with many
discouraging failures and iz not widely practiced. Furthermore, the
use of manure has frequently resulted in decreased rather than
increased yields,—due directly oy indirectly to shortage of water.
Where the manure is plowed under it often leaves the land so loose
that it dries out quicly and furthermore the stimulation due to
increased fertility frequently starts more growth than there is
moisture to maintain later in the season. The practices for maintain-
ing soil fertility under humid conditions are far from satisfactory
under conditions where rainfall is the limiting factor. Under such
conditions the problem of the maintenance of soil fertility is still
unsolved.

With a sufficient water supply as is generally available under
irrigation, the maintenance of fertility on a soil inherently productive
is not a serious question. With the big problems of water supply
removed, adequate systems of rotation including the growing of more
leguminous crops and the keeping of more livestock with the con-
sequent production of a greater amount of barnyard manure can be
easily put into effect. Instead of continuously decreasing yields the
land can be brought back a long way toward its virgin fertility.

Alkali.

In every irrigation area the prospects of alkali sooner or later
arising either in irrigated fields or in lower lying adjacent lands thru
seepage, must be taken into consideration. Table 14 shows the
water soluble constituents in soils from Hastings and Holdrege,
and from Lincoln, Nebraska, for comparison. These data are by
Upson and Calvin (7) and are on ihe same samples collected by
Alway. The rpossibility of alkali developing in irrigated fields of this
area seems to be remote; indeed the possibility of alkali developing
at Holdvege =nd Hastings would seem from analyses to be even
more remote than the development of alkali on the uplands at Lincoln.
Furthermore, water has been draining into and evaporating from the
depressional areas or basins in Phelps and Kearney County for
vears, vet no alkali has seemed to accumulate, and salt grass or other
aikall indicating vegetation are not found.

Probable Tilth. -

The occurrence of a subszoil containing 25 to 35 per cent of
clay in the third foot over a considerable portion of the area, coupled
with “the fact that some leveling may be done, raises a question con-
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cerning the probable tilth of the soil if irrigation is practiced. Con-
ciderable laboratory studies, to determine the probable tilth under
such conditions were made with the soils ¢f the various localities.
There is very little doubt, that if the toughest section of the profile
were exposed in either the G1'unc'1y or Holdrege soils, therewould be
some difficulty experienced =zt first in the cultivation of the soil.
1t would have a tendency to puddle and bake if worked when too
wet and would break up in extremely hard clods when too dry. It
" is recognized however that organic matter is probably the biggess
factor in tilth. As the strata of heavy soil begin to accumulate organic
matter, as it would if brought to the surface, any tilth difficulties .

TABLE NO. 14.—Wnter-Soluble Constituents from Represcentative Soils Ex-
pressed in PParts per 'Mllllon.

Depth Total In-

Foot Solids organic HCO, Ci K rO, So, Ca Mg

Holdrege Arean
1 613 o202 107 52 51 17 19 22 10
2 390 145 62 18 36 16 38 14 5
3 370 238 244 9 49 21 27 22 18
4 308 175 188 15 53 26 6 29 " 8
5 313 168 178 12 41 22 29 22 3
[ 313 213 177 16 56 23 36 18 4

Hastings Aren
1 730 140 95 54 60 10 9 29 12
2 365 §3 47 20 31 8 -39 15 6
3 440 210 328 13 52 7 29 31 17
4 370 235 261 18 §3 8 30 26 11
5 353 185 210 17 49 6 29 21 8
6 293 170 202 21 14 6 28 16 6

Lincoln Arca
1 1188 265 113 . 36 38 22 41 24 23
2 565 140 54 18 20 13 45 14 11
3 360 95 51 19 18 11 b1l 10 [
4 425 250 165 28 18 6 83 20 16
3 343 208 194 23 18§ - . 6 42 - 15 12
[ [ 5 -1 1 170 21 20 7 43 12 9

would tend to disappear. Except for small areas where leveling
might expose a tough strata of soil which: would require careful
handling for a few years, the soil is generally entirely satisfactory for
irrigation purposes.

Amount of Water Required for Supplemental Irrigation.

The amount of water required for the satisfactory production of
crops in any district is hard to determine. Many factors both
theoretical and practical must be taken into consideration. The
establishment of a supplemental water requirement in this proposed
irrigation area in complicated by these many factors, and also by the fact
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that the land is now under cultivation and the settlers arve establish-
ing on non-irrigated farm units. They have machinery and imple-
ments for cropping systems which run largely to cereals. However
othe water holding capacity of the soil, the chavacter of the subsoil,
and the soil fertility are indicative that the supplemental water
requirement in this area will be rather low for cereal crops, but
higher for alfalfa.

With favorable distribution the dependable precipitation of the
proposed area is sufficient to produce satisfactory yields of corn and
spring small grain. Unfavorable distribution, however, frequently
causes extreme dryness of the soil early in the planting season that
results in delayed germination and thin stands. Furthermore, hot
winds and prolenged dry seasons during critical periods, as when corn
is tasseling or in the milk, are frequent—in fact a common occurrence..
While water in storage in the soil will probably quite satisfactorily
meet the requirements of small grain, experience indicates that it
it not compiete insurance against damage to a corn crop. A small
amount of water available at the right time seems to be all that is
required for corn and spring sown cereals.

Mr. A. Lincoln Fellows, in a detailed report on this project, has
recommended 12 inches of supplemental water, as the necessary
amount to meet agricultural requirements. While the cereals and corn
will seldom if ever require this amount, the full amount would be
required for such crops as potatoes and sugar beets and perhaps even
more than that amount for alfalfa, making an average of a 12 inch
supplemental water requirement.

Effect of Irrigation.._The question may arise as to what will be the
effect of irrigation on the agriculture of this area. The effect, of
course, is problematic, depending largely upon the degree of intensity
of the agriculture that would follow irrigation. It is safe to assume
however, that a more permanent and profitable form of diversified
agriculture would follow irrigation than is possible without it,

It was mentioned above that the organic content of the soil is be-
ing depleted and that there is a consequent decline in yields. Organic
matter, while not itself .a plant food, is essential to proper soil con-
ditions. A sufficient supply of organic matter makes the soil more
receptive of water from rains and makes all tillage operations
easier. It is the greatest factor in the fertility and management of
the soil. The lower yields and increased labor co-incident with the
depletion of the organic content of the soil have made farming less
and less profitable. Under present moisture conditions the situation
will grow worse. Soil maintenance under limited rainfall is difficult.
Getting stands of grass or legumes is frequently impossible because
of drought. The keeping of more livestock is curtailed by the prob-
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lems of dependable pastures and adequate feed supplies. While
there is no question as to the permancy of some form of agriculture
in this section, it is evident that a far greater development can be
‘brought about with additional water.

Mr. Fellows suggests that production in general should be doubled
in the district by the application of direct flow water to the extent
of supplying the entire root zone, once annually, with the full field
carrying capacity of water.

Summary.

In summary, we found that the soils of this area have a high
water carrying capacity, not only in total water, but in the water
available for crop growth. The soils run rémarkably uniform in pro-
file. There is nothing in the soil profile to interfere with water
penetration and with its recovery thru the development of the plant
roots. The rate of penetration is satisfactory on all of the soils
and unless water is applied very rapidly there should be little loss thru
runoff. There is nothing in the soil profile to indicate that there will
be much, if any, lateral seepage, as frequently occurs in soils that
have an impervious layer not far distant from the surface. Drainage
problems therefore, will be confined largely to those originating from
surface water. There is no evidence that alkali formation will ever
become a problem in this area. The surface soils are generally of
friable nature and easily tilled and experience has shown that in their
present state of fertility they are capable of producing large crops

when there is sufficient available moisture and climatic conditions in
" general are favorable. The engineering features of putting water on
the land and the very important feature of cost, have in no way been
considered in this report. )

NOTE—The authors wish to express their appreciation of the co-operation
of Mr. A. Lincoin TFellows and of the material assistance given by the
Central Nebraska Supplemental Water Association,—in particular Mr. C, W,
McConaughy, President, of Holdrege; Mr. Geo. A. Kingsley, of Minden, and
Mr, I. N. Johnson, of Hastings.
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ORIGIN " OF SAND HILL LAKES

By G. E. CONDRA
Director of Conservation & Survey Division, o
The University of Nebraska

The sandhiil lakes: of Nebraska are causing . much speculation
regarding their origin and fluctuation in depth and in area. The
ranchmen are deeply concerned. Those interested in fishing, duck-
shooting, and trapping are asking about the future of the habitats of
the animals on which these activities are based, and thg irrigation ,
farmers along the North Platte especially, believe that the lakes have
some relation to the return flow of the river.

The Conservation and Survey Division of the University has studied
and mapped more than one thousand sand hill lakes during the past
fifteen years, and other studies of the lakes began at’ an earlier date.
Inquiry has been made of ranchmen who lived in the region since the

. Texas trail days, so considerable information is available upon which
to ‘base the conclusion reached in this paper.

The lakes change markedly in area and ‘depth. They invade hay
flats and grazing land. Most of them are bordered in whole or in part
by marsh areas. Trails, hay producing and grazing areas shift posi-
tion with the appearance and disappearance of the lakes. There are a
good many fishing lakes where hay was produced; duck ponds occur
where potatoes were gtrown, muskrat houses and fences stand in
water which has invaded dry land. This change has affected the
economics of the sand hills.

Popular Assumptions

Several theories have been advanced to account for the lakes and
their appearance and growth during the past few years. Some of
these theories are based on faulty.observation. About all they do is
correlate some phenomenon with an observation made at the lakes,
A good may people suppose that irrigation in the North Platte Vai-
ley is in some way the cause. Some of them think that irrigation has
caused -an increase .in rainfall, and others believe that the Pathfinder
Dam, big canals, and the storage reservoirs of Scottsbluff County had
some effect. A study of the rainfall data shows that there has been
no appreciable change in precipitation since the installation of ‘irriga-
tion in the North Platte Valley; also, irrigation cannot have a direct
bearing on the lake problem because the Pathfinder Dam is built be-
{ween granite walls from which.there is very little leakage. The water
being released from the reservoir flows on the bed of the Platte to
near Nebraska where it is diverted through canals and reservoirs
which are at a lower elevation than those parts of the. sandhills which
which would receive intake from the irrigation water. It should be

-,
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noted also that a comparatively impervious formation, the Brule clay,
forms the lower sides and slopes of the North Platte Valley and that
it holds the irrigation water within the valley, i. e., the water of the
canals and reservoirs cannot escape to the sandhills. In fact, the
water tables slope from the hills to the valley and determine the direc-
tion of undeflow. -

It has been claimed that the lakes are fed by shallow underflow
from the mountains, and with more water than formerly. There is
lack of foundation for such claim so far as it pertains to the shailow
water of the sand hills. The Brule clay and other impervious layers
are exposed in the valleys both north and south of the sand hills and
their outcrop areas join in Wyoming west of the sand hills, which
means that the surface run-off west of the sand hills is directed to-
waids thie Pialie, Niobrara, and Cheyenne valleys, as is also the com-
paratively shallow underflow. Only small, high-lying table land
drainage is tributary to the sand hills and most of this is by Snake
Creek of Box Butte county.

It has been claimed too that the sand hill lakes are fed from
deepseated sources, i. e, from water originating in the mountains.
Three things seem to discredit this claim. First, the sandhills and the
Tertiary beds below them are underlain throughout by impervious
shale formations which prevent the upward movement of water from
the older beds. Second, there is not enough pressure to force the
water to this height, third, the composmon of the lake and shallow
ground water is different from that in the deeper horizons. It is
observed, however, that the shallow flowing wells in the lake region,
tap the Tertiary beds which overlie the shale formations.

A few poorly informed oil and gas promoters have claimed that the
new lakes were caused by heavy pressure of gas below. This has
gained some credence among the ranchmen, especially where scum
resembling oil is observed on the seepage sides of the lakes. A little
thought concerning the nature of oil, gas and water and their mode
of occurrence will serve to show the fallacy of this claim. Gas escapes
through water and does not press it to the surface as lakes. Then
too, the problem is to account for the water in the lakes. So.far =s
the scum in concerned, it differs from oil in chemical composition. All
told, the above named suppositions, postulaﬁons or theories are not
very satisfactory. They are weak on the fact side and we are forced o
look for a technical explanation of the lake phenomena which wiil
relate to climatic, drainage and ground water conditions as they
actually maintain in the region.

Phyéical Conditions

The general surface of the Sandhill Region stands quite high
above the Platte and Niobrara valley bottoms. Sandhills proper oe-




Sandhill lake in Northeastern Morrill County. This lake was formed by water table rising over the

It lifted enough to form surface drainage to the next low point on the flat.

hay flat.

I LUVJHA

r

LN

A0

1Nnd

€

o111

SMHUOM

£ve




244 REPORT OF SECRETARY

cupy about two thirds of the area and most of the rest is rolling
valleys, hay flats, marshes and lakes. At most. places much of the
soil and upper part of the bedrock is formed of loose-textured sandy
materials extending to a depth of 100 to 500 feet. Next below are
formations of silty clay and shale, the upper part of which is near or
above the elevation of the Platte and Niobrara floors. The region is
saturated or nearly filled with ground water ahove the clay-shale
beds. This saturation is broken in its lower part by relatively im-
p