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Letter of Transmittal. 

---
0FFIOE OF CoMMISSIONER OF PuBLIO RoAns~ 

TRENTON, NEW JERSEY, December 12th, 1912. 

To His Excellency Woodro1.c ll'"ilson~ Governor, and the Legisla
ture of N etu Jersey: 

I have the honor to submit the Nineteenth Annual Report of 
the Oommissjoner of Public Roads for the fiscal year ending Oc

tober 31st, 1912, with such comments and suggest;.~ns as existing 
circumstances seem to require. 

E. A. STEVENS, 
0 om missioner of Public Roads. 

. • (3) 
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l"1NANCJAL STATEMEN'l'. 
Dn. 

Balance, Novembet· 1, 1911 (M. V. It',) : 
of Motor Vehicle Fund, general .....•.... 
of Motor Vehicle li'und, Ocean Highway ... 
of Motor Vehicle Fund, Delaware River 

$131,424 74 (includes $853.45 shown last year as balance for cautionary 
9,585 44 signs). 

Drive survey .............•.......... 

Balances of appropl'lations against which were 
filed liablllties on contracts: 

for year ending October 31, 1909 ..... . 
for year ending October 31, 1910 .•.... 
for ycat• ending October 31, 1911 ..... . 

· Appropriations for year ending October 31, 
Hl12: 

Construction, regular ................. . 
Construction, supplemental ............ . 

Salaries .......... . .......... . ....... . 
l~xpenscs for clerk hire, fees, stationery 

and traveling ...................... . 
Expenses fol' clerk hire, fees, stationery 

and traveling (supplemental) ~ •....... 
Expenses for checking plans and profil~s 

(supplemental) ..................... . 

Motot• Vehicle receipts: . 
Amount available for maintenance of roads. 
Set aside for salaries and expenses of 

Motor Vehicle Department ........... . 
Set aside for salaries and expenses o.f 

Ass't Supervisors ................... . 
Set aside for cautionary signs ......... . 
Set aside for direction signs ........... . 

$58,686 00 

6,000 00 
1,000 00 
2,000 00 

6,501 10 

$34,757 11 
73,895 91 

275,484 04 

$300,000 00 
100,000 00 

$8,600 00 

8,000 · 00 

5,000 00 

2,000 00 

$401,785 00 

$67,686 00 

$147,511 28 

384,137 OG 

400,000 00 

23,600 00 

'.rofM1,M~J0bct~~~~clS1, ri9el~~~·. -~~~:~~~~· .. 1.'. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4G9,471 00 
•.rotal amount available for administration, 

construction and maintenance, November 1, · 
1911, to October 31, 1912 .................................................................................... . 

Cost of work and supervision : 
Aid In construction, general-

from 1909 appropriation ... ; .......... . 
from 1910 appropriation ........... : .. . 
from 1911 appropriation .............. . 
from 1912 approprlntlon .............. . 

Supervision 

$5,595 73 
23,181 64 

140,428 01 
107,698 16 

Cn. 

$276,903 54 
27,663 10 

$304JiG6 G4 

$1,424,719 34 
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IAlbomtory, testing road materials ....... . 
~urvey of State Highway System (sec 

l\1. V. Jl'. also) ..................... . 

J ~' rom l\Iotor Vehicle l.i'und : 
F'or maintenance of Motor Vehicle Depart

ment, but not including Ass't Super-
visors ........................... . 

Cautionary signs .................. , .. 
Direction signs ..................... . 
Survey of Delaware Rivet· Drive ....... . 
Survey of State Highway System (see 

also above) ....................... . 

Paid on conh·act for Chestnut Neck Road .. 
Aid in maintenance ......... · .......... . 

Total for maintenance o.f roads .......•.... 

$58,686 00 
464 00 

1,444 70 
6,492 09 

52G 0!? 

$5,978 38 

2,348 72 

$5,835 92 
367,717 35 

Paid from 

Expenses of administration: Appropriation. 
Salaries, regular ....................... . ·$8,600 00 
'Vagcs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3,068 56 
Travel and hotel . . . . . . . . . . . . . . . . . . . . . . 700 02 
Automobile . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7,689 99 
Office, printing, sundries. &c. . . . . . . . . . . . . 1,541 43 
Checking plans and profiles. . . . . . . . . . . . . . 2,000 00 

------
$23,600 00 

Total paid out NoYember 1, 1911, to Oc-
tober 31, 1912 ..................... ; . 

Amount revet·ttng to State Tt·easm·y from 
l\1. V. ll'., Ass't Supervisor's account ... . 

Balance, October 31. 1012 .............. . 

Motor Vehicle 
Fund. 

$3,000 00 
43 50 

1,811 01 
540 00 
585 49 

$5,980 00 

$67,611 81 

373,553 27 

Total. 
$11,600 00 

3,112 06 
2,511 03 
8,229 99 
2,126 92 
2,000 00 

$312,893 74 

$441,165 08 

$29,580 00 

~783,638 82 

20 00 
641,0GO 52 

'l'otal balance, October 31. 1912. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $641,060 52 

This balanc-e is accounted for as follows: 
Amount of Motor Vehicle ll'und, general 

(includes $U.01 reverting to fund from 
amount . set aside for survey of Delaware 
Rivet· Drive) ....................... . 

Amount of Motor Vehicle Fund for Ocean 
$160,231 7G 

Highway . . . . . . . . . . . . . . . . . . . . . . . . . . . 9,585 44 

Total bahmce in l\Iotor Vehicle Fund ...... . . . .. .. ................... *16!),817 20 
Amounts of liabilities on contracts filed, 

against appropriations : 
for year ending October 31, 1909 ..... . 
.for year Pnding October 31, 1910 ... · .. . 
for year ending October 31, 1911 ..... . 
for year ending October 31, 1912 ..... . 

Total balance, October 31, 1912 ........... . 

$29.161 38 
50,714 27 

135,056 03 
256,311 64 

$471,243 32 
$641,0()0 52 

~1,424,71!:) 34 
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Cost of Roads, 1912. 

--·--
In compliance with chapter 58, Laws of 1905, the following 

statement of cost of roads is submitted: 

BERGEN COUNTY. 

Miles. 
Franklin turnpike, third section. . . . . . . . 2.822 

Cost ........................... . 
State's share ................... . 

CA).fDEN COUNTY. 

Miles. 
Haddonfield and Camden turnpike. . . . . . . * 

Purchase price .................. . 
State's share .................... . 
* Mileage added in 1911. 

CAPE ).lAY COUNTY. 

Miles. 
-Seashore road, second section .......... . 11.000 

Cost ........................... . 
State's share .................... . 

Stone Harbor turnpike ................ . 3.289 
Purchase price .................. . 
State's share ................... . 

Cape Island turnpike, being improved as 
Cape May Point boulevard ..... . 2.520 

Purchase pri<:e .. ................ . 
State's share ................... . 

CUMBERLAND COUNTY. 

Miles. 
Deerfield road . . . . . . . . . . . . . . . . . . . . . . 7.649 

f'.JOst ........................... . 
State's share .................... . 

Shiloh turnpike . . . . . . . . . . . . . . . . . . . . . . 6.097 
Purchase price .................. . 
State's share ................... . 

$81,457 98 

$12,000 00 

$49,802 91 

54,000 ()() 

1,500 00 

$17,205 37 

5,000 ()() 

$27,152 66 

$4,000 00 

$16,600 97 

18, ()()() 00 

500 00 

$5,7!l5 12 

1,666 66 

(7) 
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HUNTEBDON COUNTY. 

High Bridge and Clinton road. Paid for 
in compliance with chapter 395, 
Laws of 1912. (See below.) 

MONMOUTH COUNTY. 

Miles. 
Allentown and Yardville road.......... 1.173 

Cost ........................... . 
State's share .................... . 

PASSAIC COUNTY. 

Miles. 
Lafayette avenue ........ , . . . . . . . . . . . . 0.528 

Cost ........................... . 
State's share .................... . 

SALEM CQUNTY. · 

Miles. 
Mannington, Pilesgrove and Woodstown 

road . . . . . . . . . . . . . . . . . . . . . . . . . . 5.049 
Cost ........................... . 
State's share .................... . 

SO~IERSET COUNTY. 

Miles. 
Centreville road . . . . . . . . . . . . . . . . . . . . . 2.945 

Cost ........................... . 
State's share 

$11,005 10 

. $4,864 51 

$26,601 35 

$45,231 12 

$3,668 37 

$1,621 50 

$8,867 12 

$15,077 04 
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OOJVIMISSIONER OF PUBLIC ROADS. 9 

The following road is paid for in compliance with chapter 395, 
Laws of 1912: 

HUNTERDON COUNTY, 

Miles. 
High Bridge-Clinton road. . . . . . . . . . . . . . 1.023 

Cost ............................ . $12,516 81 
State's share ................... . 

Total number of miles. . . . . . . . . . . . . . . . . 44.095 

Total cost allowed ................... . $321,185 15 

Total paid on contracts from 1912 appropriation ............. . 
Total paid supervisors .......... ; ......................... . 

Total 
Paid on survey of State highway system ..................... . 
Paid for laboratory work (testing road materials) ............ . 

Total paid from 1912 appropriations ........................ . 
Appropriations .. • ........................................ . 
Balance of appropriation against which contracts were filed Oc-

tober 31st, 1912 ........................................ . 

$4,808 72 

. $107,698 16 
27,663 10 

135,361 26 
2,348 72 
5,978 3~ 

$143,688 36 
400,000 00 

256,311 ' 64 

The following roads were paid for from the appropriation for 
1911, but they were completed and payment made during the 
fiscal year 1912: 

BURLINGTON COUNTY. 

North Church road, a portion of ....... . 
Cost ........ : . ................. . 
State's share .................... . 

Central a venue, Moorestown ........... . 
Cost ........................... . 
State's share .................... . 

Lewistown and Pemberton road ........ . 
Cost ........................... . 
State's share .................... . 

Atsion road, part paid from 1910 ap
propriation, also 

Cost allowed from 1911 appropria-
propriation ................... . 

State's share allowed from 1911 ap-
propriation ................... . 

Miles. 
0.758 

0.287 

2.789 

$5,615 38 
$1,871 79 

2.316 45 
772 15 

8,803 45 
2,934 48 

2.916 26 

972 09 
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CUMBERLAND COUNTY. 

Vineland and Malaga road ............ . 
Cost ....•....................... 
State's share .................... . 

Miles. 
5.395 

ESSEX COUNTY. 

Green Brook road .................... . 
Cost ........................... . 
State's share .................... . 

Miles. 
0.253 

' Union avenue . . . . . . . . . . . . . . . . . . . . . . . . 1.161 
Cost ........................... . 
State's share .................... . 

GLOUCESTER COUNTY. 

Miles. 
Woodbury and Mantua Grove road...... 2.169 

Cost •..•......•.......•......... 
State's share .................... . 

HUNTERDON COUNTY. 

Miles. 
Lebanon and Clinton road. . . . . . . . . . . . . . 3.371 

Cost ........................... . 
State's share .................... . 

MERCER COUNTY. 

Miles. 
Pennington and Harbourton road, a por-

tion of • . . . . . . . . . . . . . . . . . . . . . . . 2. 791 
Cost ........................... . 
State's share .................... . 

Pennington and Washington's Crossing 
road, extension of............... 2.715 

Cost ............................ . 
State's share 

$9,134 01 

$1,297 00 

13,435 68 

$27,045 74 

$35,192 86 

$27,409 94. 

25,682 06 

$3,044 67 

$432 33 

$9,015 25 

$11,730 U5 

$9,136 65 

8,560 6U 
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COMMISSIONER OF PUBLIC ROADS. 11 

MIDDLESEX COUNTY. 

Miles. 
K ingston and Aqueduct road........... 2.557 

Cost ........................... . 
State's share ................... . 

Main street, New Bound Brook. . . . . . . . . 0.913 
Cost ........................... . 
State's share .................... . 

SmlEBSET COUNTY. 

Liberty Corner road, second section ..... . 
Cost ........................... ·. 
State's share ................... . 

Blackwell's Mills and Millstone road, sec-

Miles. 
1.980 

ond section . . . . . . . . . . . . . . . . . . . . 2.765 
C-ost ........................... . 
State's share ................... . 

UNION COUNTY. 

Miles. 
Palisade avenue and Madison Hill road.. 2.389 

Cost ....................... · .... . 
State's share .................... . 

Springfield avenue and Shun pike i.·oad. . . . 1.131 
Cost ....................... · · · · · 
State's share .................... . 

Total number of miles. . . . . . . . . . . . . . . . . 33.424 

$26,059 16 

10,954 28 

$18,640 22 

29,872 96 

$36,992 51 

14,476 03 

Cost allowed . . . . . . . . . . . . . . . . . . . . . . . . . $295,843 99 
State share ............................................. . 
Partial payments from 1911 appropriation (see sheet 13) ..... . 

Total payments from 1911 appropriation .................... . 

$8,686 3~ 

3,651 43 

$6,213 41 

9,957 65 

$12,3iJO S4 

4,825 34 

$98,614 67 
41,813 3-'! 

$140,428 01 
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The following roads were paid £or from the appropriation £or 
1910, but they were completed and payment made during the fiscal 
year 1912: 

BERGEN COUNTY. 

Miles. 
Belleville turnpike (lh in Hudson coun-

ty) , ¥.! mileage ....... ·. . . . . . . . . . . 0. 785 
One-half total cost. ............... . 
One-half State's share ............. · 

BURLINGTON COUNTY. 

Miles. 
Atsion road (part paid from 1911 ap

propriation also) . . . . . . . . . . . . . . . . 4.261 
Cost allowed from 1910 appropri-

ation ......................... . 
State's share paid from 1910 ap-

propriation .. ~ ......... . 

HUDSON COUNTY. 

Miles. 
Belleville turnpike ( ¥.! in Bergen coun-

ty), lh mileage............... 0.785 
One-half total cost ................ . 
One-half State's share ............. . 

SO~IERSET COUNTY. 

l\lilcs. 
Blackwell's Mills and Millstone road, first 

section . . . . . . . . . . . . . . . . . . . . . . . . 2.653 
Cost ........................... ·· 

$16,992 48 
$5,~ 16 

$13,560 21 

$4,520 07 

$16,992 48 
$5,664 16 

$21 .. 999 74 
State's share . . . . . . . . . . . . . . . . . . . . . $7,333 ~5 

Total number of miles. . . . . . . . . . . . . . . . . 8.484 

'l'otal cost allowed .................... ·. $69,544 91 

Total paid by State from 1910 appropriation ................. . $23,181 64 
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OO:M:MISSIONER OF PUBLIC ROADS. 13 

The following road was paid for from the appropriation for 
1909, but payment was not made until the fiscal year 1912: 

OCEA~ COUNTY. 

Miles. 
New Egypt section of ·Lakewood and New 

Egypt road . . . . . . . . . . . . . . . . . . . . 3.000 
Cost ........................... . $16,787 20• 
State's share $5.595 73 . 

In compliance with chapter 395, Laws of 1912, partial pay
ments have been made as follows: 

County. Road. 
Amount nnd Appropriation, 

1911. 

Atlantic ........... Shore road . ......................... $18,520 35 
Hunterdon ........ Ringoes-Ringoes Station .............. . 
Warren ........... Asbury-Washington .................. . 

1,218 28 
22,074 71 

Total partial payments. . . . . . . . . . . . . . . . . . . . . . . . . . . . $41,813 34 

Roads taken over and maintained by county (added to 1Di2 
mileage). 

)1iles. 
Ocean county .... Lakewood and '.roms River road. . . . . . . . . . . . . . . . . . . . 9.412 
Ocean county .... Toms river and Lakehurst road. . . . . . . . . . . . . . . . . . . . 7.26a 

'.rota! . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16.(:)75 

The totallengih of improved roads added to our mileage clnri.ng 
the fiscal year 1912, is as follows: 

J.>aid from the 1912 appropriation ................... ; . . . . . . . . . . . . . . 44.095 
Paid from the 1911 appropriation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33.424 
Paid from the 1910 appropriation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8.484 
Paid from the 1909 appropriation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.000 
Taken over by county ..................... ; ...................... , 16.675 

•.rota! . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 105.678 
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The following roads are approaching completion, but were not 
finished in time to be reported in the preceding lists : · 

·County. Road. )>files. 
Atlantic ...... Main road, Hammonton............... 1.758 

...... May's Landing, Tuckahoe . . . . . . . . . . . . 11.867 

...... Shore road .......................... · 9.25 
Bergen ....... Sylvan avenue, southern section (Al-

pine) ........................... . 
. . . . . . . Riverside avenue ................ · ... . 
....... Sylvan avenue (or boulevard), Tenafly .. 
. . . . . . . Franklin turnpike, first section ....... . 

Burlington .... Cookstown-New Egypt .............•. 
... Hartford-Fairview .................. . 

Camden ...... Camden and Westfield turnpike ....... . 
.. : . .. Gibbsboro and Berlin ................ . 

Cape May .... Woodbine, Tuckahoe, first section ...... . 
" .... Seashore road, third section ........... . 

Cumberland ... Malaga road, second section .......... . 
Essex ........ Cedar street ................. : ...... . 
Gloucester .... :Mantua Grove and Mickleton ......... . 
Hunterdon .... Clinton, Hampton .................. . 
Middlesex ..... Spotswood and Englishtown .......... . 
Monmouth .... Englishtown, Jamesburg .............. . 

.... Sea Bright, Highlands ....... : ....... . 
Ocean ........ Lakewood and New Egypt, eastern sec-

tion ............................. . 
........ Lakewood and New Egypt, western sec-

tion ............................. . 
........ Lakewood and New Egypt, middle sec-

tion ............................. . 
........ Lakehurst and Brown's Mills, eastern sec-

0.487 
2.275 
1.536 
1.773 
1.373 
1.093 
3.850 
2.924 
4.208 
6.589 
5.595 
1.666 
3.503 
5.227 
2.015 
1.094 
1.666 

1.995 

6.110 

5.445 

tion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.777 
Passaic ....... ~fidvale and Greenwood Lake.......... 2.321 
Salem ........ 'Voodstown . . . . . . . . . . . . . . . . . . . . . . . . . 0.459 
Somerset ...... Liberty Corner r~md, first section. . . . . . . 2.011 

..... Plainville road . . . . . . . . . . . . . . . . . . . . . . . 2.559 
Sussex ....... ~ewt0n, Stanhope . . . . . . . . . . . . . . . . . . . . 9.780 

....... Franklin. Furnace, Stockholm. . . . . . . . . . 5.816 . 

....... Hamburg, Sussex .................... · · 2.867 
Union ........ Shun pike, end section. . . . . . . . . . . . . . . . . 1.195 

· ·,. ........ Morris avenue . . . . . . . . . . . . . . . . . . . . . . . 2.917 

Cost. 
$5,154 00 
28,499 06 

131,068 60 

7,144 20 
44,156 72 
17,794 68 
35,744 45 

8,028 20 
8,363 25 

36,158 88 
9,308 70 

13,976 25 
24,751 61 
12,957 11 
21,200 82 

. 43,079 42 
57,252 40 

9,698 08 
7.650 ()() 
9,951 51 

5~875 00 

29,950 00. 

18,97? 00 

_30,161 43 
26,576 32 
14,198 49 
25,379 96 
24,729 89 
83,453 16 
61,863 35 
25,451 77 
20,507 25 
41,747 54 



You Are Viewing an Archived Copy from the New Jersey State Library

Miles and Cost. 

The total amount expended, by the State and the number of 
miles paid for in each county · from the passage of the State Aid 
Law to October 31st; 1912, are as follows: 

County, 

Atlantic ....................................... . 
Bergen ........................................ . 
Burlington ................ · ..................... . 
Camden ......................................... . 
Cape May ..................................... . 
Cumberland ..................................... . 
Essex ........................... · · · · .. · · · · · ·. · · 
Gloucester ..................................... : 
Hudson ........................................ . 
Hunterdon ..................................... . 
Mercer ... .... .................................. . 
Middlesex ...................................... . 
Monmouth ..................................... . 
Morris .................. ......... ............. . 
Ocean ........... : ............................. . 
Passaic ........................................ . 
Salem ....................................... ." .. . 
Somerset ...................................... . 
Sussex ........................................ . 
Union ......................................... . 
''ra rren ........................................ . 

Paid to Supervisors ....................... . 

Miles. 

111.175 
37.910 

195.818 
10i.550 
59.494 
20.361 

115.717 
87.~28 

5.545 
37.866 

143.308 
168.280 
127.391 

76.658 
78,697 
66.342 
42.311 
99.540 
14.331 
32.485 
55.467 

Amount. 

$129,206 53 
151,235 15 
321,061 23 
261,703 88 
129,319 03 

25,219 68 
299,190 53 
114,855 42 

45,799 43 
105,177 19 
371,064 71 
338,577 18 
233,788 56 
165,345 55 

84,582 28 
153,799 10 

68,063 33 
224,069 72 
33,254 31 

109,455 51 
142,471 73 
144,359 70 

1,684.07 4 $3,651,599 75 

(15) 



You Are Viewing an Archived Copy from the New Jersey State LibraryTOTAL NUMBER OF SQUARE YARDS OF EACH CLASS O,F ROAD BUIL'.r IN EACH COUNTY SINCE THE PASSAGE 
OF THE STATE AID LAW.* 

• ~ <1i c) 

~ 'B ;:; ~- ~ -~ ~ -~ :s Q) 

I 
~ .s ~ .s -~ ~ Cl> 'B .,. 
~ ~ ~~- ~ ~ 6 _U ~ ~ ___ I- ~ _____ ~ 

~~r~~~c • : :: : : ':: : I 2~;~~g ~~:~:~: :~: ~~. 24j ~5I· .-~9:~8~ .. 8,758 .. 'ii,iJ~ ~~ : : : : : : =------o--. ~-·~:.7:~~~ : : : : : : : 
Burlington . . . . . . 849,287 255,180 ........ 1. . . . . . . . . . . . . . . . . ....... I. . . . . . . 296,551 ...... . 
Camden . . . . . . . . 381,214 193,623 19,712 . . . . . . . . 104,116 ........ :. . . . . . . 185,481 ...... . 

ui 
'; 
0 
E-1 

1,106,764 
329,189 

1,401,018 
884,146 

Cape 1\fay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ....... 1. • • • • • • 614,289 ...... . 
N Cumberland ....................................................... 1....... 195,089 ...... . 

Essex . . . . . . . . . . . . . . . . . . . 1,059,389 12,136 . . . . . . . . . . ·2·0·,3· ~· 7. .· · .. · ·. ·. ·. ·. ·· I· ·3·5·,0· 8. 4·1·. ·. ·. ·. ·. · .. ·. . . . . . . . . . . .... .. 
Gloucester . . . . . . 239,313 . . . . . . . . . . . . . . . . . . . . . . . . . " 494,281 ...... . 
Hudson .. . . . . . . . . . . . . . . . . 55,665 . . . . . . . . . . . . . . . . 8,7o9 ................ j ........•.••....••..... 

Hunterdon . . . . . . 256,467 . . . . . . . . . 27,078 ........ ·. ·. ·. ·. ·. ·.·.·.I.·.··.·.· .. ·· .. · I·.·.·.·.·.·.·. ·. ·. ·. ·. ·. ·. ·. · · · · · · · · · · .. · · · · 
Mercer . . . . . . . . . 1,115,670 48,792 66,677 . . . . . . . . . . . . . . . . . . . . . . . . . ..... . 

614,289 
195,089 

1,071,525 
789,035 
64,424 

283,545 
1,231,139 

Middlesex ...... ·1 946,841 37,752 108,416 . . . . . . . . 15,981 ........ ·. . . . . . . . . . . . . . 188,086 . . . . . . . . ..... . 
Monmouth . . . . . . 494,065 16,4981 ............... ·1·....... . . . . . . . . . . . . . . . . . . . . . . 561,341 . . . . . . .. 52,264 
Morris . . . . . . . . . 485,906 6,2751 24,818 . . . . . . . . G4,530 ........ 

1 

•••••• ·I· ..... ·I· . . . . . . . . . . . . . . . . · .. · . · 
Ocean ......... ·I· ....... ·I ........ ·I· . . . . . . . . . . . . . . . . ....... ,. .. . . . . . . ..... ·J· ...... 1 902,949 . . . . . . . . ..... . 
Passaic ........ ·I 595,980 ........ ·I 18,488 ....... ·I· . . . . . . . 39,280 1. . . . . . . . ...... ,. . . . . . . . . . . _. . . . . . ..... . 
Salem ......... ·I 44,124 . . . . . . . . . . ......... .. ... ·J· ...... ·J· ....... 1 

•••••• ·I 16,115 249,347 D4,20G .. .... . 
Somerset . . . . . . . 43,755 679,563 36,976 . . . . . . . . . . . . . . . . . ....... 

1 
••••••• , ....... ,. • • • • • .. • . .. .. • . • .... .. 

Sussex . . . . . . . . . , 76,113 10,560 26,793 ........ ,. .. . . . . . . .. . . . . . . .. . . . . . . . . . .. . . . . . . .. . . .. .. . . . .... .. 
Union . . . . . . . . . . 161,155 . . . . . . . . . 49,991 . . . . . . . . 93,173 .............. ·I· ..... ·I· ....... . 

w:::~ ::::::::I 6.::::::1 2,4:::~=~ 4::::~1 .. ~.~;[:_3~~ .. ~7.~ ~~~~· ~.-7~~.~~ 94,206 52,264 ____ _ 

1,297,076 
1,124,168 

571,549 
002,94!) 
653,748 
403,792 
760,294 
113,466 
304,319 
500,895 

14,602,419 

• In case of some of the early roads this yardage is approximate only. 
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Description of Turnpikes Purchased in 
1912. 

--·--

During the fiscal year just closed £our turnpikes have been 
purchased, one-third o£ the cost o£ which, as provided by the 
statute, was paid by the State after the purchase price had been 
approved by the Commissioner o£ Public Roads. 

These turnpikes are: First, Stone Harbor Turnpike in Cape 
~iay county. 

This improvement begins at the main shore road in Cape May . 
Court House and extends across the salt marsh and thoroughfares 
to the sandbar known as Seven Mile Beach. This road was built 
at great expense by the proprietors o£ the lower portion o£ Seven 
~file Beach £or the purpose o£ bringing their improved property 
into closer communication with the main land. In £act, before 
the construction o£ this turnpike the only sure means o£ reaching 
the beach £rom the mainland was by boat. 

'l'he price paid by the State is in reality only one-third of one
hal£ o£ the cost o£ the road, the entire cost o£ the other half being 
borne by the land company. Owing to the £act that the seven 
1nile beach is being rapidly built up and improved, there is n6 
doubt whatever that the investment is a wise one £or the State. 
The length of the turnpike is 3.289 miles.· Its graded width is 
one hundred feet, fi£ty feet o£ which is conveyed to the State and 
county. The graveled portion is from thirty-fiye to thirty feet 
in width and eight inches in the center, and £our inches on the 
side in depth. 

A very moderate price paid by the State £or the cost o£ its im
provement was $18,000. 

At the lower extremity o£ Cape }fay county likewise a turnpike, 
known as Cape Island Turnpike, 2.52 miles long, was built, fi£ty 
years ago, from Cape May City to the dock at ·Cape May Point. 
As . this was the main boat landing £or larger vessels it was very 

(19) 
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necessary that the road from it to the city be maintained in good 
condition. As the turnpike had been taken over by the trolley 
company some years since, it was deemed wise to protect the title 
by securing a quitclaim deed. This was done for the sum of 
$1,500, one-third of which, or $500, was contributed by the State. 
This road is now being improved, and will be ready for use next 
summ€1'. 

In the last county in the State to avail itself of the provisions 
of the State act, viz., the county of Cumberland, the Shiloh turn
pike, 6.097 miles long, has betn purchased and paid for. This 
turnpike extends from the county seat at Bridgeton, northwesterly 
through Shiloh to the Salem county line. This turnpike was in 
good condition and the purchase price was very moderate, the 
State's one-third amounting to only $1,666.66. The last turnpike 
to be paid for out of the 1912 appropriation was the Camden and 
Haddonfield, 4.132 miles long. The purchased portion begins at 
the city line of Camden and ends at the main street in Haddon
field. Agreement to purchase this turnpike was entered into some 
year ago. Owing to some legal questions the State's share of the 
purchase price was not paid until this year. This amount was 
$4:,000. 
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Description and Statement of Cost of 
Roads Improved in 1912. 

BERGEN COUNTY. 

Franklin 'Turnpike~ Third Section~ 2.822 Miles Long. 

This· improvement begins at the borough line of Allendale and 
extends southerly to tpe borough line of Hohokus. The graded 
width of the roadway is thirty feet and that of the paved is sixte~n 
feet. 

This pavement consists of a macadam base with a hot mixed 
asphalt concrete top, two inches in thickness, the total thickness 
of the pavement being seven inches. 

This is a portion of the main thoroughfare between Edgewater 
Fel'r;y, opposite One Hundred and Twenty-third street, New York, 
to Suffern and Tuxedo. The road is subject therefore to very 
heavy and severe traffic. As the J:Oad was originally an old turn
pike, the alignment was very good, but in some sections the grade 
was very bad. This necessitated quite heavy cutting and filling 
at some points, which was very strenuously objected to by the 
property owners before and during the work of improvement, but 
since the completion of the work they are one and all enthusiastic 
in it,~ praise. As the soil over which most of the road is built is 
composed of a coarse glacial drift or gravel it was necessary on 
the steeper grades to pave the gutters in order to hold them against 
the wash and scour of the water; also owing to this same fact it 
was necessary to build sm·eral concrete retaining· walls in order to. 
hold the roadbed in place. 

As many of these conditions developed after the . work com
menced the contract price 'vas increased over fifty per cent. 

(21) 
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Detailed statement of the cost of the Franklin turnpike, third section, from 
the north line of Allendale to the north line of Hobokus, county of Bergen. 
Total length, 14,901.0 feet, or 2.822 miles. 

\Yidth of stone-bed, 16.0 feet. 
Length of stone-bed, 14,901.0 feet. 
Depth of stone-bed, 7 inches. 

Macadam, G. F. B., 27,924 square yards, at $1.47; total ....... . 
Excavation, unclassified, 26,838 cubic yards, at 50 cents; total .. 
Excavation, rock, 40 cubic yards, at $2.50; total .............. . 
4-inch tile drain, 8,400 lineal feet, at 35 cents; total .......... . 
12-inc'h tiJ:e drain, 1,744 lineal feet, at $1.05; total. .......... . 
15-inch tile drain, 550 lineal feet, at $1.15; total .............. . 
18-inch tile drain, 1,078 lineal feet, 'at $1.45; total ........... . 
24-inch tile drain, 120 lineal feet, at $1.70; total ............ . 
18-inch· x 12-incb Y-branches, 6, at $1.70; total .............. . 
15-inQh x 12-inch Y-branches, 3, at $1.20; total. ............. . 
12-inoh x 12-inch ~-branches, 8, at 90 cents; total ............ . 
4 small basins, at $15 ; total ................................ . 
12 standard basins, at $85; total. .......................... . 
1 double basin, at $125; total .......... : ................... . 
7 manholes, at $35 ; total .................................. . 
Open ditC:bo, 1,065 lineal feet, at 10 cents; total'. .............. . 
Cobble gutter, 1,975 square yards, at 85 cents; total .......... . 
Concrete walls, 1,662 cubic yards, at $8.65; total ............ . 
Rubble walls, 352.89 cubic yards, at $6; total ................ . 

Total .............................................. . 
Deduct for work omitted by reason• of requirements of Shade 

Tree Commissi:on .............. · ......................... . 

Supervisor's salary ........................................ . 
Engineering expenses ...................................... . 
Extras, paid by county ..................................... . 

Total cost of road ...... .' ............................ . 

Lump sum, contract price, original, $51,163.84; supplemental, 
$22,902.75 .............................................. . 

· Total allowed by the State ................................. . 
One-third of above, amount paid by the State ............... . 

$41,048 28 
13,419 00 

100 00 
2,940 00 
1.831 20 

632 50 
1,563 10 

204 00 
10 20 
360 
7 20 

6000 
1,020 00 

125 00 
245 ()() 
106 50 

1,678 75 
14,376 30 

2,117 3-'3 

$81,487 98 

30 00 

$81,457 98 
516 ()() 

2,423 ()() 
3,693 50 

$88,090 4~ 

$74,066 59 
$81,457 98 
$27,15~ 66 

Maximum grade before ........... ; .......................... 9.20 per cent. 
i\fa:ximum grade after ....................................... 5.00 per cent. 

RALPH D. EARLE, JR., 
Eng-ineer. 

J. B. CHRISTOPHER, 
S.upervisor. 
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Belle1Jille Turnpike~ 1.57 }_1,[ iles Long. 

This is a county line road, the center ] inc of which forms the 
boundary between Hudson and Bergen counties. The section just 
improved hegins at Saw Mill creek, the end of the old macadam, 
and ends at the Belleville bridge over the Passaic river. This 
road was chartered as a turnpike in 1807 for the purpose of giv
ing ,Jersey City an outlet to Northern New J erscy by way of the 
Newark and Pompton tun1pike. This road is regaining its old 
popularity, and the increase of travel has been so great that the 
three counties of Essex, Hudson and Bergen have contracted for 
a new bridge over the Passaic river to accommodate it. The 
grade was improved, but not as much as was desired, owing to the 
fact that gate house and gates of the Jersey City \Vater \Vorks 
are located on top of the hill. 

The macadam pavement is twenty feet wide and eight inches 
thick. 

Detailed statement of the cost of the Belleville turnpike, from Saw Mill creek 
to Passaic river (boundary line between the .county of Hudson and the county 
of Bergen). Total length, 8,295 feet, or 1:57 miles. 

Width of stone-bed, 20 feet. 
Length of stone-bed, 8,295 feet. 
Depth of stone-bed, 8 inches. 

Macadam with amiesite, 17,517 square yards, at $1.12; total: .. . 

E h 
. J 7,415 cubic yards, at 40 cents; total ..... . 

art excavatiOn, . {23,653 cubic yards, at 3() cents ; total ... . 
Rock excavation, 1,142 cubic yards, at 1 cent; total. .......... . 
Drain, 2 .. 306 lineal feet, at 20 cents; total ................... . 
Belgian block gutter, 3,654 square yards, at $1.00; total ...... . 
Open ditch, 500 lineal feet. at 50 cents; total. ................ . 

Total .......................................... . 
Deduct 726 square yards top dressing of amiesite, at 10 cents; 

total .................................................. . 

Supervisor's salary ....................................... . 
EJngineering expenses, 5 per cent. on ($39,538.46 total contract), 
Extras, paid by counties (Division B) ...................... . 

'J:otal cost of road ................................... . 

Lump sum, contract price .................................. . 
Total allowed by the State ... ; ............................. . 
One-third of abm·e. amount paid by the State ................. . 

$19,619 04 
2,966 00 
7,093 00 

11 4~ 
461 !::!0 

3,654 00 
250 00 

$34,057 56 

$33,984 96 
1,170 00 
1,976 92 
5,553 50 

$42,685 38 

$36,372 02 
$33,984 96 
$11.328 32 
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Maximum grade before .................................... . 10 per cent. 
7 per cent. l\faximum grade after ..................................... . 

RALPH D. EARLE, JR., 
Engineer for Bergen Oo. 

EUGENE SMITH, 
Engineer for H1tdson Oo. 

CHARLES F. RODEN, 
Supervisor, from September 21, 1911. 

NOTE.--:As cobblestones could not be obtained at the time, Belgian blocks were 
substituted for the gutter pavement, the price being increased from $0.75 to $1 per 
square yard thet·efor. 

BURLINGTON COUNTY. 

1'iorth Ohurch Road, Portion of, :758 Miles Long. 

This closes the gap between two stretches of macadam road 
extending from West Moorestown to Palmyra, thus giving the 
people of this section a continuous smooth, hard road between 
these p] aces. The macadam is 'fourteen feet wide and six inches 
deep. 

Detailed statement of the cost of the North Church road, a portion of 
township of Chester, county of Burlington. Total length, 4,000 feet, or .758 
miles. 

Width! of stone-bed, 14 feet. 
Length of stone-bed, 4,oo0 feet. 
Depth of stone-bed, 6 inches. 

Macadam, 6,222 square yards, at 79 cents; total'. ............. . 
Earth excavation, 2,480 cubic yards, at 25 cents; total ........ . 
Extra excavation, 200 cubic yards. at 40 cents; total. ......... . 

Total .............................................. . 
Supervisor's salary ........................................ . 
Engineering expenses ......... · .............................. . 

Total cost of road ................................... . 

Lump sum, contract price .................................. . 
'l'otal allowed by the State ................................. . 
One-t'hird of above, amount paid by the State ................. . 

$4,915 38 
620 00 
80 00 

$5,615 38 
153 00 
280 76 

$6,049 14 

$5,615 38 
$5,615 38 
$1,871 79 / 

Maximum grade before. 1 •••••••••••••••••••••••••••••••••••• 3.00 per cent. 
Maximum grade after ....................................... 0.53 per cent 

EARL THOMSON, 
Engineer. · 

SAM'L \V. SMITH, 
Supervisor. 
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Gent,ral Avenue~ Moorestown, .287 ·Miles Long; 

This is more properly described as a vilJ age street than a road, 
as it simply ·connects the improvements already made in Moores
town. It begins at Stanwick avenue and ends near Elm avenue. 
The pavement is of ·macadam, fourteen feet wide and six inches 
deep. 

Detail:ed statement of t,be cost of Central avenue, Moorestown, from Elm to 
Stanwick avenue, Township of Chester, county of Burlington. Total length. 
1,516 feet, or .287 miies. 

Width of stone-bed, 14 feet. 
Len•gth of stone-bed, 1,516 feet. 
Depth of stone-bed, 6 inChes. ' 

Macadam, 2,358 square yards, at 72 cents; total .............. . 
Extra macadam, 202 square yards, at 72 cents; total. .......... . 
Earth excavation, 935 cubic yards, at 25 cents; total .......... . 
Extra excavation, 100 cubic yards, at 40 cents; total. ......... . 
Drain. 210 lineal feet, at 15 cents ; total'. ................... . 
French drain, 336 lineal feet, at 50 cents; total ............. . 

Total .............................................. . 
Supervisor's salary ........................................ . 
Engineering exf)enses ...................................... . 

Total~ cost of road ................................... . 

Lump sum, contract price ........ · .......................... . 
Total allowed by the State ................................. . 
One-third of above, amount paid by the State ................ . 

$1,697 76 
145 44 
233 75 
40.00 

31 50' 
168 00 

$2,316 45 
75 00 

115 82 

$2,507 27 

$1,971 51 
$2,316 45 

$772 15 

Maximum grade before. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.45 per cent. 
Maximum grade after ....................................... 1.19 per cent. 

EARL THOMSON, 
Engineer. 

SAM'L W. SMITH;, 
Supervisor. 
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Lewistown and Pemberton Road, 2.789 Miles Long. 

This road was done by the township o£ Pemberton·, as the 
county did not £eel able to undertake it. It begins at the inter
section o£ the Juliustown road in Lewistown and extends to the 
railroad crossing in North Pemberton where ·it joins the improved 
roads o£ that town. It is the first section o£ the extension o£ the 
through line .across the State that has so long been desired, hence 
is o£ State as well as o£ local value. This road is built o£ gravel, 
sixteen feet wide and eight inches thick. 

Detailed statement of the cost of the Lewisto-wn-Pemberton road, to,vnship 
of Pemberton, county of Burlington. Total length, 14,725.0 feet, or 2.789 miles. 

Width of gravel-bed, 16 feet. 
Lengt.h of gravel-bed, 14,725.0 feet. 
Depth of gravel-bed, .8 inches. 

Gravel, 5,487 cubic yards, at $1.35; total. .................. . 
Earth excavation, 4,054 cubic yards, at 25 cents; total ........ . 
Extra material required f.or embankment. 1,530 cubic yards, at 25 

cen·ts ; total: ........................... · ................. . 

Total .............................................. . 
·Supervisor's t:al'ary ........................................ . 
Engineering expenses ....................................... ·. 

'.fotal cost of road ................................... . 

Lump sum, contract price .................................. . 
Total allowed by the State ................................. . 
One-third of above, amount paid by the . State ................ . 

$7,407 45 
1.013 50 

382 50 

$8,803 45 
2'22 00 
307 00 

$9,332 45 

$9,248 95 
$8,803 45 
$2,934 48 

Maximum grade before ..................................... 2.5 per cent. 
l\faximum grade afte1· .......... .- ............................ 1.433 per cent. 

ALMER J. EARL. 
Engineer. 

T. C. SHU::\1, 
Supet·visor. 
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Burlington County, Atsion Road, Before. 

Burlington County, Atsion Road, Gravel, After. 
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;ltsion RoadJ .~.261 Miles Long. 

This is the last link in .our line of improvements between Tren
ton and Atlantic City, reducing the distance over improved roads 
fifteen. miles. The sand over which the gravel was laid was so 
loose and £ne that the road was almost impassable for motor 
vehicles. The country through which the improvement was made 
was so wild and unimproved that the property along its line could 
not be asked to bear the cost. Therefore, it naturally became a 
State and county task. 

This gravel road is sixteen feet wide and eight and four inches 
· thick. 

Detailed statement of cost of the Atsion road, township of Shamong, county 
of Burlington. Total length, 22,500 feet, or 4.261 miles. 

Width of gravel-bed, 16 feet. 
Length of gravel-bed, 22,500 feet. 
Depth of gravel-bed, 8 inches in center, 4 inches at sides. 

This road was constructed under two contracts, one of whic.h incl·uded grad
ing the entire length and width of the road (22,500 feet), and graveling, 4,800 
feet; the second contract provided for graveling the remainder, or 17,700 feet. 

h"i-rst Contract. 

Gravel; 1,422.18 cubic yards, at $1.4o; total ................. . 
Earth excavation, 6,753 cubic yards, at 30 cents; total ........ . 
Extra matei'ial required for embankment, 3,878.2 cubic yards. at 

30 cents ; total .......................................... . 
Grubbing, 15.21 acres, at $50.00; total ...................... . 
Filling up and walling race bridge ............................ . 

Total .................................... · ........ ; .. 

Second Contract. 

$1,991 05 
2,025 90 

1,163 46 
760· 50 
100 00 

$6,040 91 

Gravel, 5,244 cubic · yards, at $1.99; tota.I1..................... $10,435 56 

Total ................................. ; . . . . . . . . . . . . . $16,476 47 
Supervisor's salary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 588 75 

Total cost of road ..............................•. ".... $17,065 22 
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Stat~s share of first contract .......... ~ .................... . 
State's share of second contract. ............... , ............ . 

'l'otal State's share .................... g ............ . 

Amount paid from 1910 appropriation ......... .' ............. . 
Amount paid from 1911 appropriation ....................... . 

Total ....................... · · · · · · · · · · · · · · · · · · · · · · · · 

$2,013 64 
3,478 52 

$5,492 16 

$4,520 ·07 
97209 

$5,492 16 

Maximum grade before ...................................... 3.95 per cent. 
1\laximum grade after ....................................... 0.40 per cent. 

Original detailed statements signed by, 
EARL 'l'HOMSON, 

E·ngineer. 
ISAAC N. B. WRIGHT, 

S1tpervisor. 

CAPE MAY COUNTY. 

Seashore Road, S econd Section, 11 Miles Long. 

This is the continuation of the improvement which was begun 
at Cape May City in 1901, and completed to Cape May Court 
House in the following year. 

For nine years following nothing was done to improve the re
mainder of the !~Iain Shore road. 

In passing it might be well to say that the topography of Cape 
May shore is different from that farther north, inasmuch as there 
is a salt marsh varying in width from three to four miles be
tween the mainland and the sandbar which forms the seashore. 

The road we are describing runs along the top of the ridge on 
the edge of the mainland adjacent to the salt meadow. It is 
therefore in fact, as well ·as in name, the main road of the county 
into which all others run. 

The section paid for this year is eleven miles· in length and was 
commenced last year. The graded width of the roadway is 
thirty-five feet. The gravel covering is twenty feet wide and 
varies in consolidated thickness from eight inches in ~he center to 
five inches on either side. This, in connection with the six miles 
just completed to Beesley's Point; completes Cape May county's 
entire portion of the ocean highway. 
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Cape May County, Sea Isle City Road, Before Improvement. 
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Cumberland County, Deerfield Road, Before. 
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Detailed statement of . the cost of the Seashore road, second section, townships 
of Middle, Dennis and Upper, county of Cape May. '.rotal length, 58,080 feet, 
or J1 miles. 

Width of gravel-bed, 20 feet. 
Length of gravel-bed, 58,080 feet. 
Depth of gravel-bed, 8 inches in centre, 5 inches at sides. 

Gravel, 23,533 cubic yards, at $1.37; total .................... . 
Earth·excavation, 30,160 cubic yards, at 25 cents; total. ....... . 
Earth embankment, 27,522 cubic yards, at 35 cents; total ...... . 
Grubbing, 6lh acres, at $60.00; total ......................... . 

Total .............................................. . 
Supervisor's salary ....................................... . 
En'gineering expenses ...................................... . 
Extras, paid by county ..................................... . 

Total cost of road ................................... . 
. . 

Lump sum, contract price ... ,~. .. ....................... · ....... . 
Total allowed by the State ................................. . 
One-third of above, amount paid by the Sta~e .................. . 

.Maximum grade before ..... (' . .............................. . 
Maximum grade after ...... ~ ............................... . 

L. M. RICE, 

$32,240 21 
7,540 00 
9,632 70 

390 00 

$49,802 91 
1,020 00 
2,254 30 

292 70 

$53,369 91 

$49,802 91 
$49,802 91 
$16,600 97 

5 per cent. 
2 per cent. 

Engineer. 
BARCKLEY 1D. GRACE, 

Supervisor. 

CU:MBERLAND COUNTY. 

Deerfield Road~ 7.649 Miles Long. 

This road begins at the Salem county line near Shelby, and 
runs southerly through Deerfield, thence southeasterly to Carl's 
Cotner, and thence south~esterly into Bridgeton, the county· seat J 

of Cumberland county. 
The improvement of this one road means more to Cumberland 

county than might at first glance appear, for when less than one 
mile is improved in Salem county, Bridgeton will be connected 
with the improved highway system of New Jersey, from which it 
has been separated during all the past years. 
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The graded width of this road is thirty feet, and the graveled 
width is twenty feet. The depth of compacted gravel varies from 
eight inches in the center to four inches at the outer edges. 

In the improvement of this road two dangerous grade crossings 
were eliminated by the simple expedient of laying out a new road, · 
thereby keeping the improved highway on one side of the railroad 
throughout its entire length. 

The road traverses a very good farming country, and is. con
sequently of great value to the farmers along its line as well as to 
the automobilists who are attracted to Cumberland county either 
for business or pleasure. 

Detailed statement of the cost of the Deerfield road, township of De~rfield, 
county of Cumberland. Total length, 40,387 feet, or 7.649 miles. 

Width of road, graded, 30 feet. 
Width of gravel-bed, 20 feet. 
Length of gravel-bed, 40,387 feet. 
Depth of gravel-bed, 8 inches in centre, 4 inches at sides. 

Gravel, 15,123 cubic yards, at 70 cents; total ................ . 
Borrow, 3,350 cubic yards, at 28 cents; total ................. . 
Earth excavation, 19,150 cubic yards, at 28 cents; total ....... . 
Grubbing, 1% acres, at $66! ; total .......................... . 
Extra approaches and driveways ............................ . 

Total ..................................... . ....... . 
Deduction, account of slope, at Sta. 295 ...................... . 

Total ............... ; .............................. . 
Supervisor's salary ....................................... . 
Engineering expenses ...................................... . 
Culverts and bridges paid for by county ...................... . 
Extras, paid by county ..................................... . 

'.rota! cost of road ..................................... . 

Lump sum, contract price ................................... . 
Total allowed by the State ................................... . 
One-third of above, amount paid by the State ...... ; .......... . 

$10,586 10 
938 ()() 

5,362 ()() 
100 ()() 
229 27 

$17,215 37 
10 ()() 

$17,205 37 
474 ()() 
860 46 

1,581 53 
6000 

$20,181 36 

$16.9.86 10 
$17,205 37 
-$5,735 12 

Maximum grade before .. : ................................... 5.00 per cent. 
Maximum grade after ... : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.92 per cent. 

I 
WALTER M. SHARP, 

Oo·'.tnty Engineer. 
W. A. EASTLACK, 

Supervisor. 
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T/·ineland and Malaga Road, 5.895 Miles Long. 

Th1s gravel road begins at the end of the improved road at 
Gloucester county line and extends. south to Landis avenue in 
Vineland. It is the first improved highway built in Cumberland 
county to connect with the improved roads of the adjacent counties. 

The existing grades were improved and oile very crooked section 
straightened. This work was completed last year, but too late 
to be repor!ed. The great improvement made in this old road has 
so arouse4 the good road sentiment throughout the county that 
demands are being made from an sections for like benefits. 

The width of the gravel bed as first designed was fourteen feet, 
but the very marked difference between the gr:avel and sand caused 
the Board to request that the graveled width be increased to 
twenty-two feet on a portion of the road. This was readily 
granted by the 

1
Commissioner, as the department had urged. the 

gTeater width from the beginning. Its depth is nine and six 
inches. 

Detailed statement of the cost of the Vineland and Malaga road, township 
of Landis, county of Cumberland. Total length, 28,488 feet, or 5.395 miles. 

"'Width of gravel-bed, 14 feet for 23,208 feet; 22 feet for 5,280 feet. 
Length of gravel-bed, 28,488 feet. 
Depth of gravel-bed, 9 inches in center; 6 inches at sides. 

GraYel, 9,332 cubic yards, at 54 cents; total. ................ . 
Earth excavation, 16,480 cubic yards, at 23 cents; total ...... . 
Grubbing, 0.33 acre, at $100.00 ; total. ...................... . 
Plus difference between items and lump sum ................. . 

Total .............................................. . 
Extra work on driveways, 50 cubic yards excavation, at 70 cents; 

total ................................................... . 
Extra gravel-bed, 587.5 cubic yards, at 80 cents; total ........ . 

Total .............................................. . 
Deduction on account of excavation not made, about 1,017 cubic 

yards, at 23 cents; total .................. : . .......... . · .. . 

Total ........................... : . ................. . 
Supervisor's salary ...................... ; ................. . 
Engineering expenses ...................................... . 
Extras, paid by county .................................... . 

Total cost .of t·oad ................................... . 

$5,039 28 
3,790 40 

33 00 
33 

$8,863 01 

35 00 
470 00 

$9,368 01 

234 00 

$9,134 01 
50100 
446 78 
185 00 

$10,266 79 
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Lump sum, contract price ............................... . . . 
"Total allowed by the State ................................. . 
One-third of above, amount paid by the State ................. . 

$8,863 01 
$9,134 01 
$3,044 67 

Maximum grade before · .................................... 4.67 per cent. 
Maximum grade after ...................................... 3.33 per cent. 

WALTER M. SHARP, 
Enginec1·. 

D. S. EDSON, 
J. E. PAYNE, · 

Supervisot·s. 

ESSEX COUNTY. 

GTeen Brook Road, .253 Miles Long. 

This was practically a resurfacing job, and completed the work 
done last year which ended. at the North Caldwell borough line·, 
leaving a short gap. This improvement begins at the borough 
line arid ends at Pier lane, an improved county road. This is in 
line with the policy of the department in closing up all short gaps 
between improved highways. The width of the macadam pave
ment is sixteen feet, and its depth three and three-quarter inches. 
No change was made in alignment or grade. 

Detailed statement of the cost of the Green Brook road, township of Caldwell, 
county of Essex. Total length, 1,334 feet, or 0.253 miles. 

Width of stone-bed, 16 feet. 
Lengtlh of stone-bed, 1,334 feet. 
Depth of stone-bed, 3%, inches. 

Telford, with surface oil, 2,384 square yards, at 50 cen•ts ; total .. 
Earth embankment, 105 cubic yards, at $1.00; total ........... . 

Total .............................................. . 
Supervisor's salary ........................................ . 

Total cost of road ................................... . 

Lump sum, contract price .................................. . 
Total allowed by the State ................................. . 
One-third of above, amount paid by the State ................. . 

Maximum grade, no change. 
JAS. OWEN, 

$1,192 00 
105 ()() 

$1,297 00 
29100 

$1,588 00 

$1,297 00 
$1,297 ()() 

$432 33 

Engineer. 
FRED. E. PADDOCK, 

Supervisor. 
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Union Aventte, 1.161 },files Long. 

This road begins at J erolamon street, Belleville, and runs north
erly to AYondale road, Nutley. It is parallel with \V ashington 
avenue, and consequently will relieve that highway to some extent. 
The graded -\.vidth of the telford roadbed is thirty-six· feet and 
that of the paYemcnt is sixteen feet. Its depth is eight inches. 

DetQiled statement of the cost of the Union avenue, township of Belleville, 
and Nutley, county of Essex. Total lengtb, 6,133 feet, or 1.161 miles. 

Width of stone-bed, 16 feet. 
Length of ston·e-bed, 6,133 feet. 
Depth of stone-bed, 8 inches. 

'1'elford, with surface oil, 10,924 square yards, at 68 cents; total, 
Ea.rt.\1 excavation, 14,622 cubic yards, at 38 cents; total. ....... . 
Cobble stone gutter, 600 square yards, at 75 cents; totak .... . 
Plus difference between Hems and lump sum .................. . 

Total 
Supervisor's salary ........................................ . 

$7,428 32 
5,556 36 

450 00 
100 

$13,435 68 
217 50 

Total cost of roacl. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $13,653 18 

r ... ump sum, contract price ................................. · .. 
Total · allowed by the State .................................. . 
One-third of above, amount paid by the State ................. . 

$13,435 68 
$13,435 68 

$4,478 56 

Maximum gi·ade before ...................................... 9.60 per cent. 
Maximum grade after ....................................... 4.00 per cent. 

3 

JAS. OWEN, 
Engineer .. 

ANDREW BARR, 
Supervisor. 
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GT.OUCESTER COUNTY . 

.1Yoodbury and .Mantua Gro1)e Road, 2.169 Miles Long. 

This is the first section of the through line from \V oodbury to 
Swedesboro, and begins at the city pavement in Woodbury and 
ends at the Mantua Grove school house. The graded width of 
the road is twenty-eight feet, and that of the pavement sixteen 
feet. Its depth is seven inches. Owing to the continuous heavy 
traffic over thie road it was deemed economy to substitute hot 
mixed asphalt concrete for the plain macadam, and thus far the 
decision seems to have been a wise one. The second section 
through Mount Royal, Clarksboro and Mickleton is practically 
finished, but not in time to be included in this year's report. It 
is the intention of the county to complete the remaining four miles 
to Swedesboro the cmning year. 

Detailed statement of the cost of the Woodbury ~nd Mantua Grove road, 
city of Woodbury and township of West Deptford, Gloucester county, New Jer
sey. Total length, 11,451 feet, or 2.169 miles. 

'Yidth of stone-bed, 16 feet. 
Length of stone-bed, 11,451 feet. 
Depth of pavement, 7 inches. 

Earth excavation, 5,985 cubic yards, at 28 cents; total ......... . 
Amiesite, 20,357 square yards, at $1.19¥2; total ............... . 
Tile drain, 1,690 lineal feet, at 12 cents; total ................ . 

Total .............................................. . 
Extras ordered by county and approved by State : 

Excavation, 125 cubic yards, at 28 cents; total ..... . 
Tile drain, 385 feet, at 24 cents; total ............ . 
Tile drain, 600 feet, at 30 cents; total ............. . 
French drain, 691 . feet, at 45 cents; total. . ~ ....... . 
Extra depth, 444! square yards ( 4 inches extra depth), 

at 50 cents; total ....... · ...................... . 

Total 

$35 00 
92 4Q 

180 00 
310 95 

222 17 

Supervisor's salary ....................................... . 

Total cost of road .................................. . 

Lump sum contract price ................................... . 
Extras approved by State ................................... . 

•.rotal allowed by State ............................... . 
One-third of above, pa:d by State ........................... . 

$1,675 80 
24,326 62 

202 80 

$26,205 22 

840 52 

$27,045 74 
420 ()() 

$27,465 74 

$26,205 22 . 
840 52 

$27,045 74 
$9,015 25 
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Gloucester County, Woodbury-Mantua. Grove Road, Amiesite, After. 
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Maximum grade before ........................... , . . . . . . . . . . 4.4 per cent. 
Maximum grade after .......... -. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.5 per cent. 

WM. C. CATTELL, 
County Engineer. 

WILL. H. HOFFMAN, 
Supervisor. 

HUNTERDON COUNTY. 

High Bridge and Clinton Road, 1.023 Miles Long. 

This road leaves the Spruce Run turnpike about one mile north 
of the village of Clinton and runs through the valley to the thriv
ing borough of High Bridge. As High Bridge is located in a 
basin, it is very difficult to reach it from the outside on easy 
grades. For that reason the present road was laid out in a new 
location for the greater part of its length, and is, therefore, re
markable for its easy grades. 

The width of the graded roadway is twenty-eight feet, and 
that o:f the macadam pavement fourteen feet, and the depth of 
the macadam is six and eleven inches. 

After the macadam was thoroughly rolled and consolidated, it· 
was treated with an application of asphalt binder, and the entire 
work is finished in a model manner. 

Detailed statement of the cost of the High Bridge-Clinton road, township of 
Clinton, county of Hunterdon. Total length, 5,400 feet, or 1.023 miles. 

Width of stone-bed, 14 feet. 
Length of stone-bed, 5,350 feet. 
Depth of stone~bed, 6 and 11 inches. 

Foundation C, 5,923 square yards, at $31.82 cents; total ...... . 
]foundation B, 2,800 square yards, at 46 cents; total ...... ~ ... . 
Surface B, Binder B, 8,723 square ~rards , at 47 cents; total. ... . 
Earth excavation, 2,771 cubic yards, at 50 cents; total. ....... . 
Extra excavation, 4,140 cubic yards, at 60 cents; total ........ . 
Drain, 1,835 lineal feet, at 30 cents; total ................... . 
Macadam driveways, 120 square yards, at 50 cents; total. .... . 
Ditch 580 square yards, at 50 cents; total. .................. . 

Total 

$1,886 00 
1,288 00 
4,099 81 
1,385 50 
2,484 00 

550 50 
6000 

290 00 

$12,043 81 
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Supervisor's salary ........................................ . 
gngineering expenses ...................................... ; 
Extras, paid. by county : 

Pi·p~s, () ............................................... . 
CulYerts, 3 ...... · .................................... -... . 

'l'ota l cost of road ................................... . 

Lump sum, contract price .................................. . 
Total allowed by the State ........ -.......................... . 

Forty per cent. of abow, amount paid by the State ............ . 
Less inspection already paid by the State .................... . 

Balance of State share 

l\Iaximum g-1 adc before 
)Iaximum grade after 

GRANT DAVIS, 

1!)8 ()() 
215 ()() 

462 0{) 

1,186 3;) 

$14.165 16 

$11,6!)0 19 
~12,516 ~1 

$5,006 72 
198 ()() 

$4,808 72 

1_9 per cent. 
5 per cent. 

E·11gin.eer. 
HARRY P. SNYDER, 

Super·visor. 

Lebanon and Clinton Road, 3.87'1 Miles Long. 

This is one more section of the old X ew Jersey turnpike, and 
. begins at tht> present improvement in Lf'banon and ends at the 
borough line of Clinton. Th\:' improvements in grade on this line 
are many and marked. · Thesf', with the smooth, hard i)avement, 
made this one of the most noticPable irnprovements of .last year. 
The road was finished last year, but too late to warraJ?.t the ap
plication of the surface treatm_ent of asphalt pil. This was ap
plied in .A.pril as soon as the weather would permit. Tlw align
nwni', like that of nearlY, all old turnpikes, was very good. \Ve 
ff'el that in improving this road we are building a portion of on1· 
State highway. 

This stone wbrk is fourteen feet wide and six inches d(,cp. 

Detailed statement of the cost of the Lebanon-Clinton road, to,vnship of 
Clinton, county of Hnnterdon. Total length. 17,802 feet, or 3.371 miles. 

\Vidth of stone-bed, 14 feet. 
Length -of stone-bed, 17,802 feet. 
Depth of stone-bed, 6 inches. 
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Huntel'don County, Lebanon-Clinton Road, Before Improvement. 

Hunterdon County, Lebanon-Clinton Road, After Improvement. 
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Macadam, wit:brout oil:, 28,381 square yards, at 46 cents; total .. . 
l\facaclam driveways, 1,080 square yards. at 30 cents; total. .... . 
Earth excavation, 33,436 cubic yards, at 60 cents; total. ...... . 
Extra excavation, 1,876 cubic yards, at 00 cents; total ........ . 
Drain, 2,112 lineal feet, at 20 cents; total .................... . 
Cobble stone gutter, 204 square yards, at $1.00; total. .... : ... . 

'_fotal .............................................. . 
·Supervisor's salary ......................................... . 
EnginE-ering expenses ...................................... . 
Extras, paid by county, pipes and culverts .................... . 

$13,055 21) 
' 324 00 

20,061 60 
1,125 60 

422 40 
204 00 

$35,192 86 
645 00 
745 00 
649 60 

Total cost of road. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $37,232 46 

Lump sun1. contract price .................................. . 
Total allowed . by the State ................................. . 
One-third of above, amount paid by the State ................ . 

$34,817 62 
$35,192 86 
$11,730 95 

::\laximum grade before ...................................... 12.00 per cent. 
:;\Jaximum grade after ................. ~...................... 3.7 per cent. 

GRANT DAVIS, 
·Engineer. 

ISAAC CREVELING, 
S npervisor. 

J\lERCER COUNTY. 

PPn11ington anrl I-larbourton Road, Portion or 2. 791 ]l1~iles Lonu. 

This is· another local road thus far, but may be made of more 
importance if extended. At present it is only a feeder to Pen
nington, and an outl<>t to the railroad for the farmers along it. It 
is built of macadam, fourteen feet wide, six inches thick. 

Delail€d statenH:nt of the cost of the improvemen•ts to the public high·way 
in l\Iercer county, New .Jersey, known as the Pennington and Harbourton road, 
portion of, beginning at borough line of Pennington and extending to Tren
ton and Harbourton road, in the township of Hopewell. Total length of road, 
14.735.3 feet, or 2.791 miles. 

Length of stone-bed, 14,712.3 feet. 
Width of stone-be<l, 14 feet. 
Dept:h of stone-bed, not less than 6 inches. 
Average width of shoulders. 7 feet. 
Average total width of improved roadway, 28 feet. 
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Excavations, 10,900 cubic yards, at 40 cents; total ........... . 
Macadam, 23,240 square yards, at 86 cents; total ............. . 
Macadam driveways, 136 square yards, at 89 cents ; total' ....... . 
Underdrains, 7,4oo lineal feet, at 22 cents; total ....•.......... 
Authorized extra, 5.975 lineal feet underdrains, at 22 cents ..... . 

Total .............................................. . 
Supervisor's salary ........................................ . 

Total cost of road .......................... .' ......... . 

Lump sum, contract price ................................... . 
Total allowed by the State .................................. . 
One-third of above, amount paid by the State ................. . 

$4,360 00 
19,986 40 

121 04 
1,628 {)() 
1,314 50 

$27,409 94 
984 ()() 

$28,39~ 94 

$26,095 44 
$27,409 94 

$9,136 65 

Maximum grade before ....................................... 7.3 per cent. 
Maximum grade after ........................................ 4.7 per cent. 

We hereby certify the above statement to be correct~ and that the ''~-·ork was 
constructed in all respects in strict conformity to the plans and specifications, 
and that the finished pavement was Class B, or not less than 6 inches deep. 

Respectfully yours, 

FRANK J. EPPELE, 
Engineer. 

J. EDWARD HUNT, 
Supervisor. 

Pennington and TVashington:'s C1·ossing Road7 Extension of7 2.715 
lrfiles Long. 

This improvement begins at Woolsey's branch, at the end of 
the present macadam, and meanders to Washington's Crossing, 
thus connecting two macadam roads. This m~y be properly de
scribed as a local road, and as such is of great value to the farmers 
living along it. The pavement was of macadam, to which was 
applied a coat of light asphaltum oil as a dust layer and binder. 
The width of the pavement is fourteen feet and its depth ~ix 

inches. The alignment is not good, a mistaken idea of economy 
preventing its proper straightening. 

Detailed statement of the cost .of the improvement to the public highway in 
Mercer county, New Jersey, known as the extension of t)le Pennington and 
Washington's Crossing road, beginning at Woolsey's Branch of Jacob's creek, 
and extending to Washington's Crossing, in the township of Hopewell. Total 
length of road, 14,334 feet, or 2.715 miles. 
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Length of stone-bed, 14,286 ·feet. 
Width of stone-bed, 14 fe€t. 
Depth of stone-bed, Class B, or not less than 6 inches deep. 
Average width of shoulders, 6 feet. 
Average total width of improved roadway, 26 feet. 

Excavations, 14,100 cubic yards, at 45 cents; total. ........... . 
Macadam, Class B, 22,710 square yards, at 74 cents; total .... . 
Macadam driveways, 204 square yards, at 79 cents; total ...... . 
Underdrains, 8,525 lineal feet, at 22 cents; total ............. . 
Authorized extra, 2,250 lineal feet underdrains, at 22 cents; total; 

Total 
Supervisor's salary .... · .................................... . 

39 

$6,345 00 
16,805 40 

161 16 
1,S75 50 

495 00 

$25,682 06 
1,074 00 

Total cost of road. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $26,756 06 

*Lump sum, contract price ................................. . 
Total allowed by the State .................................. . 
One-third of above, paid by the State ........... ~ ............ . 

$25,187 06 
$25,682 06 

$8,560 69 

l\faximum grade before .................................... 14.8 per cent. 
Maximum grade after ......... · .. . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.0 per cent. 

We hereby certify the above statement to be conect, and that the work was 
constructed in all respects in strict conformity to the plans and specifications, 
and that the finished pavement was Class B, or not less than 6 inches deep. 

Hespectfully yours, 

FRANK J. EPPELE, 
Eng-ineer. 

OLIVI<~R W. STOUT, 
Supar~;isor. 

* 'rhe original lump· sum con tract price \Yas $26,322.56, and the original price 
bid for Class B macadam, 79 cents per square yard, but under a supplemental 
agreement entered Into by the Board of Freeholders and approved by the State 
Road Department, the method of construction was changed and under this agree
ment Class B macadam was to cost 74 cents pet· square yard, thereby reducing 
the lump sum, contract price, to $25,187.06. 
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J\'[lDDLE SEX COUNTY. 

]( ingston and Aqtwd'ltct .Road) 2.557 llfiles Long. 

This road begins at the Trenton and New Brunswick turnpike, 
1wm· Plainsboro, and extends to and along Carnegie Lake, and 
thc·nee to tlw JCingston and :Monmouth Junction road. It forms 
a be:mtifnl drin· along this nmv famous sh(·et of water, and also 
forms part of the shortest line of improved road between Trenton 
and :K<>w Brunswick, inasmuch as it begins and ends at roads 
already improved. The ·width of the macadam is fourteen feet 
and its depth eight inches. This stone was treated with asphalt 
bind<:·r applied hot, and it is what is popularly known as a pene-
tl'ati(ln road. . 

Detailed statement of the cost of the Kingston and Aqueduct road, township 
of South Brunswick, coun ty of l\Iiddlesex. Total length, 13,500 feet, or 2.5fi7 
miles. . 

~Vidth of stone-bed, 14 feet. 
Length of stone-bed, 13,500 feet. 
Depth of stone-bed, 8 inches. 

1\Iaendam, with Bermude7. asphaltum binder, 21,500 square yards, 
at 70 eents; total ................................ : ..... . 

Macadam, with filler, 21,050 square yards, at 7% cents; total .. . 
Extra material for emba nkment, 4,422 cubic yards, at 50 cents; 

total .................... ~ ............................... . 
Em·tk exeayation, G,1G8 cubic yards, at 70 cents; total. ........ . 
Fenee, 4,480 lineal feet, at 12 cents; total. ................... . 
Drain, 3,300 lineal feet, at 25 cents; total. .................. . 
Belgian block gutter, 66 square yards, at $2.50; tota l. ........ . 
Cobble stone gutter, 26§ square yards, · at 50 cents; total ....... . 
Macadam driveways,' 75 square ~·ards, at 50 ce.nts; total ... . ... . 
Screenings, roller and. 10 pet· cent. for filler ..... . .. . ......... . 

Total ........................................ ~ ..... . 
·Supervisor's salar~· ............ . .......... : . ............... . 
Extras, paid by county, culvert pipe ......................... . 

Total cost of road ................................... . 

Lump sum, contract price ......... · .......................... . 
'l'otal allowed by the State ...................... . ........... . 
One-third of aboYe, nmonnt paid by t he State ................. . 

$15,050 00 
1,578 75 

2,211 00 
4,317 60 

537 60 
1,325 00 

165 00 
13 33 
~7 50 

823 38 

$26,059 16 
697 50 
156 00 

$26,912 66 

$22,000 00 
$2().059 16 

$8,68G 39 
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Middlesex County, Kingston-Aqueduct Road, After. 
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Maximum grade before. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8.00 per cent. 
Maximum grade after ...................................... 4.038 per cent. 

~,RBD. SIMONS, 
Engineer. 

WILLIAM W. STULTS, 
Superviso1·. 

111ain Street, }lew Bound Brook) 0.913 ]!files Long. 

Beginning at Avenue D, the end of th<" present pavement, this 
improvement forms a continuation of J\I ain street, Bound Brook, 
to Cedar lane, Lincoln, where it meets auother paved road, thus 
forming a direct outlPt from the business section of Bound Brook. 
toward Dtmellen. This new line is much shorter than the old 
route by way of Fnion avenue, and will, therefore, be of value as 
a portion of a through line as well as of great use to the inhabitants 
uf the two towns. 

This road is built ·of macadam, sixteen feet wide and eight, 
inches deep, and is finished with a surface dressing of heavy as
phalt oil. 

Detailed statement of the cost of l\iain street, New Bound Brook, town
ship of Piscataway, county of :Middlesex. Total length, 4,823 feet, or 0.913 
miles. 

Width of stone-bed, 16 feet. 
Length of stone-bed. 4.823 feet. 
Depth of stone-bed, 8 inQbes. 

l\lacadam, with heavy oil dresRing, 9,257 square yal'ds, at 68 cents; 
total ............................................. ; ..... . 

Macadam driveways, 117 square yards, at 45 cents; total. .... . 
Earth excavation, 7,392 cubic yal'cls, at 30 cents; total. ....... . 
Tl'ench for outlet for drains, 88 hours, at 18'lh cents, plus ten per 

cent; total ............................................. . 
Drain, 2,618 ·lineal feet, at 22 cents; total. ................... . 
Stone for ditches, 130 tons, at $1.~5 : totaL ................... . 
Labor placing st~ne , 149 .hours, at 18lh cents, plus ten per cent; 

total ..................................................... . 
18-inch C .. I. pipe, 72 feet. at $2.00; total. ................... . 
Excavating for extra pipe, extra deep, 4 hours, at 18¥2 cents .... . 
24-inch 'l'erra Cotta pipe, 8 -feet, at $1.125; total .............. . 
Concrete retaining wall, 206 cubic yards, at $7.00; total. ...... . 

$6,294 76 
52 65 

2,217 60 

17 91 
575 96 
162 50 

30 32 
144 -00 

7 58 
900 

1,444 00 

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $10,954 28 
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Sup~rvis~r's salary ....................•..................... 
Eng1neenng expenses ...................................... . 

Total cost of road ................................... . 

Lump sum, con1:ract price ................................... . 
Total allowed by the State ................................. . 
One-third of above, amount paid by the State ................ . 

322 50 
547 71 

$11,824 49 

$9,114 36 
$10,954 28 

$3,651 43 

Maximum grade before ..................................... 1.90 per cent . 
.:Maximum grade after ...................................... 0.541 per cent. 

ALVIN B. FOX, 
En-gineer. 

MICHAEL A. GALLAGHER, 
Superoiso1·. 

:MON!10uTH COUNTY. 

Allentown and Y m·dville Road, 1.173 Miles Long. 

The graded width of this road is thirty feet. The width of the · 
macadam pavement is eighteen feet, and the depth is six inches. 

This road was the original turnpike from Allentown to Yard
ville, from which point it connected with the White Horse pike 
to Trenton. The road is of both local and State value, inasmuch 
as it passes through a very fine farming country, and the amount 
of truck raised forms quite an important addition to the market 
supplies of Trenton. · 

The road also forms part of a through line £rom Trenton 
·through Allentown and Cream Ridge to New Egypt, thence over 
the roads just improved to Lakewood and the seashore. 

This road, like most all old turnpikes, had a very good align
ment~ but the grades were rather too steep; consequently, when the 
ro~.ds were improved it was necessary to modify the surface by 
cutting down the hills, filling the hollows and raising the bridges. 

Detailed statement of the cost of the Allentown-Yardville road, township of 
Upper Freehold, county of Monmou th. '.fotal length, 6,194 feet, or 1.173 miles. 

Width of stone-bed, 18 feet. 
Length of stone-bed, 6,132 feet. 
Depth of stone-bed, 6 inches. 
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Macadam, with gravel binder, 12,387 square yards, a.t 80 cents.; 
total ................................................... . 

Earth excavation, 3,130 cubic yards, at 35 cents; total ........ . 

Total ........................ · ...................... . 
Supervisor's salary .............................. · .......... . 
Engineering expenses ...................................... . 
Extras, paid by county ..................................... . 

Total cost of road ................................... . 

Lump sum, contract price .... , ............................. . 
Total allowed by the State ................................. . 
One-third of above, amount paid by the State ................. . 

43 

$9,909 60 
1,095 50 

$11,005 10 
3()9 00 
330 15 
218 45 

$11,862 70 

$11,005 10 
$11,005 10 

$3,668 37 

Maximum grade before ..................................... 4.20 per cent. 
Maximum grade after ............................ , ......... 3.42 per cent. 

GEORGE D. COOPER, 
E-ngineer. 

G. WILSON PEPPLER, 
Supervisor. 

OCEAN COUNTY. 

Lakewood and }lew Egypt RoadJ New Egypt SectionJ 3 lt!iles · 
Long. 

This is the £rst section of the improved highway from east to 
west across Ocean county through New Egypt to Lakewood, and, 
with the improvements being made in Burlington county, will 
form part of a direct line from Camden and Philadelphia to Lake
wood and the seashore, and reduce the distance, over improved 
roads, more than eighteen miles. The soil over which this gravel 
has been spread is loose and ·sandy and was in many places almost 
impassable ·for motor vehicles. This is now all changed. The 
narrow, deeply rutted country road has been transformed into a 
smooth, straight, hard boulevard. 

The western and middle section!? of this same road have been 
completed, but were not paid for in time to be included in this 
report. This leaves only two miles of unimproved road between 
Lakewood and New Egypt, and this is being graded and will be 
graveled early in the spring. 

The width of the gravel is twenty-four feet and its depth nine 
and. three inches. 
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Detailed statement of the cost of the New Egypt section of the Lakewood and 
~ew Egypt road, township of Plumstead, county of Ocean. Total length, 15,840 
feet. or 3 miles. 

Width of gravel-bed, 24 feet. 
Length of gravel-bed, 15,840 feet. 
Depth of gravel-bed, 9 inches in centre, 3 inches at sides. 

Gravel, Class A, 3,520 cubic yards, at $2.16; total. ........... . 
Gra Yel, Class B, 3,520 cubic yards, at $1.25 ; total ............ . 
l'Jarth excaYation, 14,640 cubic yards, at 30 cents; total ....... . 
Grubbing-, 1 acre, $75.00; total ............................. . 
Drain, 300 lineal feet, at 25 cents: total ..................... . 

. Plus difference bet"'een items and lump sum .................. . 

'l'otal .............................................. . 
Superdsor'~ sala r~· ........................................ . 
Engineering expenses ...................................... . 
Extras, pnid by county ...................................... . 

Total cost of road ................................... . 

Lump sum, contract price ..... · ................ , .......... : .. . 
Total allowed by the State ............................... ; .. . 
One-third of aboYe, amount paid by the Stn te ................. . 

l\Iaximum grade before .................................... . 
Maximum grade after ..................... , ............... . 

$7,603 20 
4,400 ()() 
4,392 00 

7G 00 
75 00 

242 00 

$16,787 '20 
606 00 
503 62 
434 56 

$18,331 38 

$16,787 20 
$16,787 20 

$5,595 73 

5.5 per c:ent. 
2.3 per cent. 

I. H. CRA~IER, 
Engineer. 

PASSAIC COUNTY. 

A. H. S'.riDFOLE, 
S1tpervisor. 

Lafayette .:1.venveJ 0.528 Miles Long. 

This road forms a connecting link between the improved roads 
of Hawthorne and the Goffie Hill road, which leads to the Bergen 
county line. The chief value of this road lies in the fact that 
it forms a connecting link between existing improvements, thn:s 
enhancing the value of work already done. 

The '"1dth of this road is thirty feet; thC' width of the pavement, 
which is composed of bituminous macadam, is twenty feet, and its 
depth six inches. After the ~econd cou-rse of stone had been 
·spread and rolled, asphalt heated to 160° C. was app1ied by means 
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of sprinkling pots. The whole was then covered with stone 
screenings and rolled i:o.. \Vhercn'r an exc<:>ss of asphalt appeared 
more screenings were added. 

Aft(•r this had been thoroughly rolled into place, and the \vhole 
road consolidated, one-baH. gallon more of asphalt, heated as 
aboYe, was added, and scl'eenings again spread upon the surface, 
after which the road was again rolled until it was thoroughly con-
solidat('d, ha1·d and smooth. . 

This is one o:f the fe\V penetration jobs we have done this year, 
and the result thus far seems to be very satisfactory. 

Detailed statement of the cost of the Lafayette a\'enue road, borough of 
Hawthorne, county of Passaic. Total length, 2,788 feet, or 0.528 miles. 

Width of stone-bed, 20 feet. 
Length of stone-bed, 2,788 feet. 
Depth of stone-bed, 6 _inches . 

.Macadam, with asphaltum binder, 6,337 square yards, at 65 cents; 
total ................................................... . 

Earth excavation, 1,577.5 cubic yards, at 30 cents; total ....... . 
Drain, 100 lineal feet, at 3811:! cents; total. ......... ~ ........ . 

'l"otal ............................................. . 
Supervisor's salary ....................................... . 
Ij]xtras, paid by county, ineluding- grading approaches to new con-

ct·ete bridge and gutters ................................. . 

Total cost of road .................................... . 

Lump sum, contract price .................................. . 
Total allowed by the ·State ................................. . 
One-third of above, amount paid by the State ................. . 

$4,119 ();) 
473 25 

3S 50 

$4,630 80 
280 50 

233 71 

$5,145 01 

$5,004 54 
$-!,864 51 
$1,621 50 

Maximum grade before ..................................... 4.50 per cent. 
Maximum grade after ............. · ......................... 1.06 per cent. 

GAR,VOOD E'EHGUSON, 
Engineer. 

JOHN McMULLEN, 
Superviso1·. 
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SALEM COUNTY. 

J.fannington) Pnesgrot'e and Woodstown Road) 5.01,.9 Miles Long. 

This road begins at the canal bridge in Mannington township, 
on the other side of which is the cold mixed concrete pavement 
built by the borough of Woodstown with State aid. It then ex
tends southwesterly to the canal bridge in Mannington township, 
at which point it connects with the oyster shell road previously 
built. 

By the construction of this road the last gap between the city 
of Salem, the county of Salem, and the improved roads lying 
north is closed. The road, therefore, is not only of great value to 
the large farmers who live along it and who use it constantly, but 
also to the people of the State at large and others who wish to 
reach the city of Salem and points lying further south. It is a 
part of our State highway system, and as such will constantly in
crease in value and importance. 

All but one-half mile is improved with gravel twenty feet in 
width, and varying in depth from nine inches in the eenter to six 
inches at the outer edges. The re.maining one-hal£ rr1ile is built 
of oyster shells, sixteen feet wide 'and twelve inches thick, loose 
measurement. This concession was made to local wishes inasmuch 
as the remainder of the road to the Salem city line is built of 
oyster shells. 

Detailed statement of the cost of the Mannington, Pilesgrove and Woods
town road, in the townships of Mannington, Pilesgrove and the borough of 
Woodstown, county of Salem and State of New Jersey. Total length, 26,656 
feet. or 5.049 miles. 

'Vidth of gravel-bed, 20 feet. 
Length of gravel-bed, 24,056 fe.et. 
Depth of gravel-bed, 9 inches in centre, 6 inches at sides. 
\Vidoth of shell-bed, 16 feet. 
Length of shel'l-bed, 2,600 feet. 
Depth of shell-bed, 12 inches. loose. 
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Gravel, 11,134 cubic yards, at $1.35; total .................... . 
Shells, '33,428 bushels, at 8 cents; total. ..................... . 
Earth excavation, 26,351 cubic yards, at 33 cents; total'. ...... . 
Added to make bid by items equal lump sum .................. . 

·T1otul ........ : ..................................... . 
Supervisor's salary ........ , ................................ . 
Engineering expenses ...................................... . 
Additional material ....................................... . 

Total cost -of road .......................... · ......... . 

Lump sum, contract price .................................. . 
Additional material ....................................... . 

'l.'otal allowed by State ............................... . 
One third of above amount, paid by State .................... . 

47. 

$15,030 90 
2,674 24 
8,695 ' 83 

41 63 

$26,442 60 
810 ()() 
701 65 
158 75 

$28,113 ()() 

26,442 60 
158 75 

$26,601 35 
8,867 12 

1\Ia:s:imum grade before ...................................... 8.28 per cent. 
:Maximum grade after ....................................... 2.75 per cent. 

'Ve do hereby certify the above statement to be correct and that the pave
ment was constructed strictly according to the specifications, and that the 
depth of the fiui~bed pavement· was from 6. to 9 inches. 

Respectfully yours, 

H. B. KEASBEY. 
Engineer. 

H. W. AUSTIN, 
Supe1·v-isor. 

SOMEHSET COUNTY. 

Gimtrwville Road, 2.945 Miles Long. 

This road is improved with water-bound macadam. The 
graded width is thirty-three feet. The macadam is fourteen feet 
wide and from eight to ten inches deep. The pavement is very 
well and c.arefuJly laid, and the shoulders are accurately shaped, 
thoroughly consolidated, and carefully trimmed. 

The slopes both in excavation and embankment are carried out 
to their full width and carefully finished. The grading as a 
whole is worthy of special commendation. 

The road begins at the bridge over the south branch of the 
·Raritan river, and runs thence through the village of N"eshanic 
Station, under the track of the Lehigh Valley railroad, thence 
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along Pleasant Hun, which it crosses over a concrete arch bridge, 
then still following the same stream to the Hunderton county line 
at Centreville. It is· hoped that in time this road may be con
nected with an improved road in Hunterdon county. 

At pres<'nt it is simply a feeder to Neshanic Station, its chief 
ntlue lying in the fact that it gin's a good, smooth outlet for the 
farnwrs along its line to the railroad station. 

Se,·eral notable changes in alignmPnt were made, thereby 
greatly improving the road both for pr<'sent and futu1·e use. The 
same may be said of the grading, which has added very greatly 
to the Yaluc of the road. 

Detailed stntement of the cost of the Centreville road, township of Branch
burgh, county of Somerset. Total length, 15,551 feet, or 2.945 miles. 

Width of stone-bed, 14 feet. 
Length of stone-bed, 15,418 feet. 
Depth of stone-bed, 10 inches. 

Ma~adam, 4-inch. 320 square ynrds, at 92 cents; total. ......... . 
Telford, 24,632 square yards, at. 92 cents; total. ....... · ... ." ... . 
Concrete, 194.80 cubic yards, at $6.00; total ................. . 
Open drains, 3,790 lineal feet, at 35 cents; total .............. . 
Relaying township pipe disturbed ........................... . 
Earth excaYntion, 27,ti80 cubic yards, at 5Q cents; total ....... . 
Furnishing and la~·ing T. C. pipe at various points and prices .. . 
Laying 6-inch C. I. pipe ................................... . 
Furnishing and laying 36 feet 18-inch C. I. pipe ............... . 
Drain, 10,473 lineal feet, at 35 cents; total. .................. . 
Stone for reinforcing pipe, 3 tons, at $1.10; total ............. . 
Open ditch aml right of way as substituted for item of ·contract, . 

375 feet of pipe, at $6.00; total. ........................... . 
Cobble stone gutter, 287.9 square yards, at $1.00; total. ....... . 
Items eliminated in construction: 

82.1 square yards cobble, at $1.00; total. . . . . . . . . . . . $82 10 
164 square yards 4-inch macadam, at 92 cents; total.. 150 88 

$232 98 

Total 
Supervisor's salary ... : .................................... . 
Engineering expenses ...................................... . 

Total cost of road .................................... . 

Lump sum, contract price ... ." ............................... . 
Total allowed by the State .................................. . 
One-third of above, amount paid by the State .................. . 

$294 40 
22,661 44 

1,169 10 
1,326 50 

223 75 
13,840 ()() 

124 40 
15 '20 

119 58 
:3,665 55 

3 30 

1.300 00 
287 90 

$45,231 12 
433 50 
960 10 

$46,624 72 

$39,781 22 
$45,231 12 
$15,077 04 
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Maximum grade before...................................... 8% per cent. 
Maximum grade after. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 per cent. 

JOSHUA DOUGHTY, JR., 
Engineer. 

LOUIS D. CASE, 
Superviso1·. 

Libe?"ty Oorner Road~ Second Section, 1.98 111iles Long ~· 
First Section~ 2.01.l Miles Long. 

This work began at the end of the old macadam ea8t of Liberty 
Uorncr, and was · carried thi·ough. that village. Part of the grad
ing on the first section was completed last year. The whole im
provement was finished this year, but too late to be paid for. 
This latter section was 2.011 1niles long, and joins the macadam 
laid by Mr. Grant Schley. 

The completion of the road gives us an improved road with 
easy grades and much better alignment from the Morris county 
line west through :lYiillingion, Liberty Corner, Far Hills, and 
Bedminster to Greater Cross roads, thus leaving only three miles 
to be built to complete an east and west line across the northern· 
part of the county. 

This macadam road is fourteen feet wide, ten inches thick. 

Detailed statement of the cost of Liberty Corner road, second section, 
township of Bernards, county of Somerset. Total length, 10,452 feet, or 1.980 
miles . 

. 'Vidth of stone-bed. l4 feet. 
Length of stone-bed (deducting 20-foot bridge), 10,432 feet. 
Depth of stone-bed, 10 inches. 

Earth ex-cavation, 8,800 cubic yards, at 45 cents; total. ....... . 
. Telford, with 4-inch macadam, 16,228 square . yards, at 94 cents; 

total: ............ · ...................................... . 
Gravel, 948 square yards, at 60 cents; total ................. . 
Drain, 7,957 lineal feet, at 20 cents; total ............ ; ...... . . 
Cobble stone gutter, 640 square yards, at 80 cents; total. ..... . 

Total .............................................. . 
Less error in lump sum of bid ............. .' ......... ·~· ..... . 

Total 

4 

$3,096 00 

15,254 32 
568 80 

1,591 40 
512 ()() 

$21,922 52 
3,282 30 

$18,640 22 
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Supervisor's salary ....................................... . 
Engineering expenses ..................................... . 
Extras, paid by county : 

Setting fence . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $21 50 
Net 858 cubic yards excavation, at 45 cents; total.. 386 10 

Total cost of road ................................... . 

Lump sum, contract price ................................. _-. 
Total allowed by the State ................................. . 
One-third of above, amount paid by the State ................. . 

702 00 
829 ()() 

407 60 

$20,578 82 

$17,231 32 
$18,640 22 

$6,213 41 

:Maximum grade before ............ ; . . . . . . . . . . . . . . . . . . . . . . . . 7.5 per cent. 
Maximum grade after . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.1 per cent. 

JOSHUA DOUGHTY, JR., 
Engineer. 

PATRICK McGUINNESS, 
Supervisor. 

Blackwells Mills nnd Millstone Road, Second Section, f2.765 Miles 
Long_; F1:rst Section, 2. 653 ]'Jiles Long. 

This road begins at Blackwells Mills and runs northerly along 
the west bank of the Millstone river to Millstone, the former 
county seat of Somerset county, where it strikes the second sec
tion. This is 2.765 miles long, and passes through Weston on 
the Reading railroad and Hillsborough on the Lehigh Valley rail
road, ending at Groendyke's .Corner on the bluff overlooking the 
Raritan river. Two large manufacturing plants are locat-ed 
along thjs road, hence it promises to increase rapidly in impor
tance. The road was one of the old turnpikes, but had fallen 
into disuse. Since the completion of the pavement the road has 
almost regained its former stage-coach day importance and prom
ises to grow in value. 

This macadam road is fourteen feet wide and eight inches deep, 
and is finished with a surface dressing of asphalt binder. 

Detailed statement of the cost of the BlackweUs Mills and Millstone road, 
second section, township of Hillsborough, county of Somerset. Total length, 
14,600 feet, or 2.7o5 miles. 

Width of stone-bed, 14 feet. 
Length of stone-bed, 14,536 feet. 
Depth of stone-bed, 8 in'Ches. 
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Macadam, 21,350 square yards, at 73 cents ; total ............. . 
Telford, 1,594 square yards, at 94 cents ; total ............... . 
4-inch macadam, 759 square yards, at 44 cents; total .......... . 
Earth excav~tion, 25,878 cubic yards, at 40 cents; total ........ . 
Extra depth underdrains, 3,982 lineal· feet~ at 2 cents; total .... . 
Drain boards, 7,575 lineal feet, at 2 cents; total .............. . 
Drain, 10,252 lineal feet, at 2() cents; total ................... . 
Cobble gutter. 6 square yards, at 40 cents; total .............. . 

Total .•......................... . ................... 
Less error in lump sum of bid ............................... . 

Net total .......................................... . 
Supervisor's sal'ary ........................................ . 
Engineering expenses ...................................... . 

'Tt()tal cost of road .................................... . 

Lump sum, contract price .................................. . 
Total allowed by the State ................................. . 
One-third of above, amount paid by the State ................. . 

$15,585 50 
1,498 36 

333 96 
10,351 20 

79 64 
151 50 

2,050 40 
2 40 

$30,052 96 
180 ()() 

$29,872 96 
504 ()() 
454 6B 

$30,831 59 

$29,985 06 
$29,872 96 
$9,957 65 

:Maximum grade before ......................................... 9 per cent. 
:Maximum grade after .......................................... 5 per cent. 

JOSHUA DOUGHTY, JR., 
Engineer. 

C. A. WYCKOFF, 
Supervisor. 

Detailed st~.tement of the cost of the Blackwells Mills and Millstone road, 
first section, township of Hillsborough, county of Somerl'.ct. Total length, 
14,010 . feet, or 2.653 miles. 

Wi.dth of stone-bed, 14 feet. 
Length of stone-bed, 14,010 feet. 
Depth of stone-bed, 8 inches. 

Macadam, 22,085 square yards, at 74 cents; total. ............ . 
Earth excavation, 12,263 cubic yards, at 40 cents; total. ...... . 
4-inch macadam driveways, 966 square yards, at 44 cents; total, 
Drain, 1,633 lineal feet, at 20 cents; total ................... . 

Total ........................... . .................. . 
Supervisor's salary ....................................... . 
Engineering expenses ...................................... . 

Total cost of road .................................... . 

Lump sum, contract price .................................. . 
Total allowed by the State ................ ·· ................. . 
One-third of above, amount paid by the State ................ . 

$16,342 90 
4,905 20 

425 04 
326 60 

$21,999 74 
429 ()() 
614 28 

$23,043 02 

$23,610 20 
$21,999 74 

$7,333 25 
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:Maximum: grade before . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7.0 per cent. 
:Maximum grade after . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.8 per cent. 

JOSHUA DOUGHTY, JR., 
Enginee-r. 

JOHN w. FRENCH, 
Supe-rvisor. 

UNION COUNTY . 

. Palisade Avenue and Madison Hill Road~ 2.389 Miles Lo·ng. 

The improvement of these roads completes the pavement be
tween Plainfield and Rahway. It continues the work begun in 
1910 at tho city line of Plainfield, and carries it to the county 
road leading into Rahway. The graded width is thirty-six feet, 
and that of the pavement sixteen feet, and its depth (·ight inches. 
The latter is of cold mixed asphalt concrete, and thus far is prov
ing very -satisfactory after one year's wear. The road was com
pleted last year, but too late to be reported. 

Detailed statement of the cost of the Palisade avenue and Madison Hill road, 
township .of Clark and city of Rahway, county of Union. Total length. 12,617 
feet, or 2.389 miles. 

Width of stone-bed. 16 feet. 
Length of stone-bed, 12,554 feet. 
Depth of stone-bed, 8 inches. 

Macadam, wit:h1 Amiesite, 22,969 square yards, at $1.24; total .. 
l\1-acadam driveways, 326 square yards, at 40 cents; total ....... . 
Earth excavation. 22,657 cubic yards, at 35 cents; total ........ . 
Drain·, 900 -l~neal feet, at 14 cents; total. .................... . 
Stone gutter, 541 square yards, at 60 cents; total ............ . 

Total .............................................. . 
SnpervisQor's salary ........................................ . 
Engineering expenses ...................................... . 
Extras, paid by county, 1,200 cubic yards, excavation at borrow 

pit, at 35 cents; total ..................................... . 

TQotal cost of road ................................... . 

Lump sum, contract price ................................... . 
Total allowed by the State ................................. . 
One-third of above, amount paid by the State ................. . 

$28,481 56 
130 4(J 

7,929 95 
126 00 
324 60 

$36992 51 
667 50 

1,870 62 

420 00 

$39.!Y".JO 63 

$37,713 32 
$36,992 51 
$12,330 84 
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Maximum grade before ....................................... 6.6 per cent. 
.:\faxiinuin grade after ........................................ 4 per cent. 

Plainfield, N. J., December 4, 1911. 

F. J. HUBBARD, 
Engineer. 

GgORGE Y. AUDELFINGER, 
Supervisor. 

::\"ou:.-Owing to lack of cobble, 473 square yards of stone guttet·s were con
structed of 2-inch crushed trap rock , spread 4 inches deep, well dished, thoroughly 
rammed and grouted with Portland cement. 

8p1'ingfield Aven1w and Shunpilce Road, 1.131 Miles Long. 

Tliis is the extension of Springfield avenue done in 1910, and · 
carries the pavement to the old Shun pike, thence to W est:field ave
nue, the county road. The work was completed last year, but too 
late to appear in our report for 1911. This is .one of the few 
penetration roads that we have built, and is in fair condition after 
a year;s use. The pa-vement is sixteen feet in width, while the 
graded width of the roadway is thirty-three feet. Its depth is 
eight inches. The alignment of this old road was very much im
proYed, with the end in view of making a through line from \Vest
field to Summit. 

Detailed statement of the cost of the Springfield avenue and Shunpike road, 
township of Springfield, county of Union. Total length, 5,972.7 feet, Ol' 1.131 
miles. 

'Vidth of stone-bed, 16 feet. 
Length of stone-bed, 5,972.7 feet. 
Depth o"f stone-bed, 8 inches. 

Macadam, 11,574.1 square yards, at 89 cents; total. .......... . 
G-inch macadam, on Turkey road approach, 284 square yards, at 

55 cents; total .................... . .................... . 
Earth excavation, 11,232 cubic yards, at 34 cents; total ....... . 
Drain, 1,000 lineal feet, at 20 cents; total. .................. . 

.Total .............................................. . 
Supervisor's salary ........................................ . 
Engineering expenses, at 5 per cent .......................... : 
Extras, paid by county, b1;idges, &c .......................... . 

Total cost of road ................................... . 

Lump sum, contract price ................................... . 
Total allowed by the State .................................. . 
One-third of above, amount paid by the State ................. . 

$10,300 95 

15(1 20 
~.818 88 

200 00 

$14,476 03 
201 30 
712 84 
295 00 

$15,G85 17 

$14,256 88 
$14,476 03 
$4,825 34 
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Maximum grade before ...................................... 5 per cent. 
Maximum grade after ....................................... 2.55 per cent. 

J. L. BAUER, 
Engineer. 

A. P. CARTER, 
S-upervisor. 



You Are Viewing an Archived Copy from the New Jersey State Library

Cost of Repairs. 

In compliance with chapter 113, P. L. 1906, amended chapter 
235, P. L. 1909; amended chapter 225, P. L. 1910; also 
amended chapter :395, P. L. 1912, money from the motor vehicle 
fund, during the fiscal year from November 1st, 1911, to October 
31st, 1912, has been sent to the various authorities for repairs on 
the following roads : 

Name of Road. County. 
Broadway, Saddle River township ...... Bergen .............. . 
Belleville turnpike ........ . ........... Hudson ............. . 
Browning I.ane ...................... Camden ............. . 
Ballinger's Mills, Pipers Corner ........ Burlington ........... . 
Bloomfield avenue .................... Essex ............... . 
Belle Mead, Somerville, Bedminstei' ..... Somerset ............ . 
Bridgeboro, Delanco, Riverside, Riverton .. Burlington ........... . 
Chestnut Neck ....................... Burlington ........... . 
Crown Point ......................... Gloucester ........... . 
Church .............................. Camden ............. . 
Cranbury turnpike .................... Middlesex ........... . 
Clayton, Malaga ..................... Gloucester ........... . 
Cedar Cliff .......................... Passaic .............. . 
Denville, Pine Brook ................. l\Iorris .............. . 
Elmer, Alloway ...................... Salem ............... . 
East Rahway ......................... Middlesex .. .......... . 
Frankford, Sandyston ................ Sussex .............. . 
Farmingdale, Asbury Park ............ Monmouth ........... . 
Far Hills, Bernardsville, Basking Ridge ... Somerset ............ . 
Hudson Terrace (Fort Lee) ........... Bergen .............. . 
Hartford ........................... Burlington ........... . 
Hudson County Boulevard ............. Hudson ........... , .. 
Highland Park, Metuchen, Stelton. ~ .... Middlesex ........... . 
Keyport, Red Bank, Seabright ......... Monmouth ........... . 
Kings Highway ...................... Camden ............. . 
Keyport, Freehold, Farq~.ingdale, Lake-

wood ............................. 1\fonmouth ........... . 
Kingston, Monmouth Junction ......... Middlesex ............ . 
Lawrenceville, Princeton .............. Mercer .............. . 
Lexington avenue .................... Passaic ............. . 
Lakewood, Tuckerton ................ Ocean ............... . 
Lo,ver Penn's Neck ................... Salem ............... . 

Amount. 
$10,188 38 

12.500 00 
1,G93 50 
1,548 80 

10,000 00 
t1,913 61 

426 62 
5,835 92 
5,000 00 
1,844 91 

10,303 84 
;50() ()() 

504 44 
9,500 00 
1,000 00 
4,665 38 

500 00. 
2,000 00 
3,073 79 
1,100 00 

747 03 
2,000 00 

293 00 
6,000 00 
1,461 59 

5,000 00 
250 00 

8,882 93 
5,000 00 
4,500 00 
1,000 00 

(55) 
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Xame of Road. County. 
Meadow Boulevard .................. Atlantic ............. . 
Manalapan, Hightstown .............. Middlesex ............ . 
Mount Holly Pike .................... Burlington ........... . 
Morris turnpike ..................... Union ............... . 
Mendham ........................... l\forris .............. . 
Moorestown, l\ft. Holly nnd Burlington .. Burlington ........... . 

. Mendham, Bernardsville .............. ::\Iorris .............. . 
Mercerville, F.iJ.inburgh ................. Mercer .............. . 
Manalapan, Fl'eehold, Long Branch ..... ::\Ionmouth ........... . 
Morris turnpike ..................... \Varren ............... . 
l\'lacopin ............................ Passaic .............. . 
l\Iidvale, Greenwood Lak<- .............. Passaic .............. . 
Montvale Roads .......... · ........... Bergen .............. . 
Moorestown and l\It. Laurel ........... Burl~ngton ........... . 
Maple Shade School House ............ Mercer .............. . 
Main street ......................... Passaic .............. . 
Main street, Butler ........... ......... ):[orris ........ . ...... . 
Morristown, Green Village ............. Morris .............. . 
~ewark and Pompton turnpike ......... Passaic .............. . 
~orth Broad street ... : . .............. Union ............... . 
Newark turnpike .............. . ..... Hudson .............. . 
Northvale, Harrington township ........ Bergen .............. . 
Korth Bra,nch ....................... Somerset ............ . 
Xew \~ernon ........................ ~forris .............. . 
New Brunswick turnpike .............. Somerset ............. . 
Ocean Boulevard .................... Atlantic ............. . 
Phillipsburg, Hackettstown ........... Warren ............. . 
Phillipsburg, Belvidere ............... \Van·en .............. . 
Pussaic Valley .................•.... :Morris ............... . 
Passaic street ....................... Bergen .............. . 
Park avenue ........................ :\fiddlesex ............ . 
P a terson, Hamburg turnpike ........... Passaic .............. . 
P a lisade avenue ..................... Bergen .............. . 
PrinC'eton, Kingston .................. )fercer ............... . 
River .. · .............. . .............. Passaic .............. . 
River ....... · ......................... :i\fiddlesex ........ · .... . 
Rivervale Roads ..................... Bergen• .............. . 
.Hed Bank, Shrewsbmy ................ ::\Ionmouth ........... . 
Smalley's Corner, Vincentown .......... Burlington ........... . 
St. George's avenue ... . ............... Union ............... . 
St. George's avenue ................... ::\Iiddlesex ............ . 
Singac .. : . ................... · ....... Passaic ............. . 
Shore ............................... Cape l\Iay ........... . 
South Orange avenue ................. Essex ............... . 
Springfield avenue ................... Essex ............... . 
Springtown ......................... )!orris .............. . 
Teaneck township .................... Bergen .............. . 
Trenton-I .. awrenceville ................ licrcer .............. . 
Terrace avenue ...................... Bergen ..... . ........ . 
•rappan ............................. Bergen .............. . 
Trenton turnpike .................... l\fiddlesex ............ . 
Union avenue ....................... Middlesex ............ . 

Amount. 
$2,630 25 

800 00 
17,464 17 

4,138 98 
17,000 00 

904 65 
3,000 00 

558 10 
7,000 00 
1,800 ()() 

8000 
100 ()() 

1,200 ()() 
3,467 56 

752 78 
4,000 ()() 
3.000 00 . 
1,000 00 
3,000 00 
3,973 52 
1,500 ()() 

150 ()() 
746 11 

4,800 00 
369 94 

2,500 ()() 
3,500 ()() 
1,500 00 
9,500 00 

500 00 
7,259 ()() 

955 5U 
900 ()() 
1()() ()() 

1,000 00 
632 51 
800 ()() 

7,000 ()() 
164 84 

21,887 50 
. 6,318 ()() 

160 00 
1,750 ()() 

10,000 ()() 
5,000 ()() 

236 85 
350 00 

22,292 62 
10,000 ()() 

700 ()() 
2,237 27 

193 00 
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Name of Road. County. 
Union avenue ....................... Somerset ............ . 
IJnion avenue ....................... Passaic .............. . 
Union avenue, Bound Brook ........... Somerset ............ . 
Van Houten avenue .................. Passaic .............. . 
White Horse Pike .................... Camden .............. . 
White Horse Pike .................... Mercer .............. . 
Westville, Malaga ................... Gloucester ........... . 
Woodbury, Woodstown ............... Gloucester ........... . 
Westfield, Riverton .................. Burlington ........... . 
ViThite Horse Pike ................... Atlantic ........... : . . 

57 

Amount. 

$778 90 
2,000 00 
1,500 00 
1.000 ()() 

24,490 65 
1,465 74 
9,974 02 

. 2, ()()() ()() 
1,237 01 
4,000 ()() 

Amount spent on repair of roads .............. : . . . . . . . . $373,553 27 

The following amounts were ordered paid the latter part of 
October, but warrants were not sent out by the Comptroller until 
after October 31st, 1912. These payments will appear in 1913 
report: 

Road. County. 
Absecon-Chestnut Neck ............... Atlantic 
Ballinger's i\Tills and Pipers Corner ..... Burlington .......... . 
Crown Point ........................ Gloucester .......... . 
Eldridge Hill ....................... Salem .............. . 
Hammonton-Absecon ................. Atlantic ............ . 
Mays Landing-Tuckahoe ............. Atlantic ............ . 
Paulsboro-Swedesboro ................ Gloucester .......... . 
Trenton-Bordentown ................. Burlington .......... . 
Westville-Glassboro .................... Gloucester .......... . 

Amount. 
$2,000 ()() 

1,955 84 
500 ()() 
436 80 

5,500 00 
500 00 
500 00 
549 14 
500 00 

$12,441 78 
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Repairs From County Funds During 
the Year 1912. 

In some counties it is difficult to secure accurate returns, con
sequently the figures in this table are approximate only. 

County. 
Atlantic ................................................. . 
Bergen .................................................. . 
Burlington ............................................... . 
Camden ................................................. . 
Cape May ............................................... . 
Cumberland ....................................•.......... 
Essex .......................................•............ 
Gloucester ............................................... . 
Hudson .................... · .............................. . 
Hunterdon ............................................... . 
Mercer ................................................... . 
Middlesex ................................................ . 
n.fonmouth ............................................... . 
Morris ............................ . ...................... . 
Ocean ................................................... . 
Passaic .................................................. . 
Salem ................................................... . 
Somerset ....................... · .......................... . 
Sussex ............................................ ........ . 
Union ................................................... . 
vVarren .................................................. . 

Amount. 
$33,831.46 

819 60 
19,7ti() 56 
30,362 87 

9,945 86 
397 81 

190,915 00 
19,034 52 

422,604 89 
9,345 02 

79,53G 80 
62,696 26 

110,096 43 
143,000 00 

6,529 37 
113,602 76 

5,272 13 
12,956 71 
.4.500 00 

55,694 83 
21,829 18 

Total ............................................... $1,352,738 06 

(58) 
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Ocean Highway. 

--·--
Pursuant to the provisions of chapter 220, laws . of 1910, the 

State Highway Commission has appropriated and made payments 
as follows: 

App1·opria- Payments Payments 
tion. during 1910. during 1911. 

For the improvement of a road along the 
bluff at Atlantic Highlands, condi
tione<). upon the county expending a 
like amount ....... . ....... : . ...... $10,000 00 

For filling in the head of Wesley Lake 
and the construction of a roadway be-
tween Ocean Grove and Asbury Park, 5,700 00 $5,700 00 

For the acquisition of land and the open
ing up and improvement of the road 
known as the extension of Ocean ave-
nue in the borough of Spring Lake. . 4,300 00 $4,312 90 

For the improvement of the road between 
Lakewood and Tom's River. . . . . . . . . 11,000 00 11,000 00 

For the improvement of the road between 
New Gretna and the Mullica River 
Bridge . . . . . . . . ... . . . . . . . . . . . . . . . . . . 7,000 00 7,000 00 

.For the straightening, widening and im-
provement of the 1·oad between Chest-
nut Neck and Absecon.............. 5,000 00 5,000 00 

For the improvement of the Main Shore 
road between Cape May Court House 
and Cape May, and the road between 
Petersburg and Seaville............. 7,000 00 7,401 66 

Amount appropriated .......... $50,000 00 
Amount expended during 1910............. $27,312 90 
Amount expended during 1911 ......................... . 
Unexpended balance ................................. . 
No amounts expended, in 1912. 

$13,101 66 
9,585 44 

(59) 
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Report. 

There is no question in the opinion of this department that the 
increased use of roads in th(? past few years is only the first step 
in an evolution of traffic that will soon restore the highway to the 
importance it occupied until about the middle of the last century. 
This evolution will soon make the economic value of the improved 
roads a 1natter of such moment that no community can afford to 
do without them, or to neglect them after construction. The 
service of providing and maintaining these arteries of commerce 
will become yearly a more and more important public function. 
It is in the maintenance that our work in this State has been least 
satisfactory. . 

The law of 1912 in effect divides our roads, exclusive of city 
streets, into three classes: The State highway, the county road, 
and the municipal road. The roads in these classes should vary 
in respective importance according to their cJ assi:fication. 

The State highways, when taken over, can be efficiently main
tained with the present organization and an enlarged force, as 
soon as adequate appropriations are available. 

I fear, hmvever, that the same is not true of county and munic
ipal roads. In saying this I want to disavow any intention of re
fieeting on the officials in charge. The conditions under which they 
work render the problem one of almost insuperable difficulty. 
There is no standard set which these officials must attain, except
ing such as the department may, very ineffectively, try to enf<>rce 
as a condition of State aid. These men usually hold office for a 
short term, and subject either to re-election or reappointment at 
the hands of a board of changeable political and personal views. 
Under such conditions the inducement to allow political considera
tions instead of the good of the roads to have paramount influence 
in settling the policy of road building and maintenance becomes, 
as a rule, too great to be withstood. 

(61) 
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TWO REMEDIES SUGGEST THEMSELVES. 

First. To place all roads under a permanent State force, hold
ing office under civil service. 

Second. To require of all counties and municipalities, as a ll'eq
uisite to receipt of State aid, compliance with such regulations 
as shall end the present undesirable conditions. 

The ' first alternative will do away with local self-government 
as to roads, and will create a large centralized force, both of which 
I take it are not in agreement with the general policy of the State 
if the object sought can otherwise be reached. 

::E'or this purpose I urge consideration of the following-the 
second alternative above: 

The Department of Public Roads should be directed as a pre
requisite to the granting of State aid, either in maintenance or im
provement, to require the county or municipality applying there
for to adopt the civil service rules as to the county engineer and 
the county supervisor of roads and all their subordinates, to fix 
rules defining the duties and limits of authority of each of these 
officers, to provide the machinery, implements and materials neces~ 
sary for maintenance work, and to keep their roads up to a stand-
ard set by the Department of :Public Roads. · 

Such a system would provide means whereby an effective road 
force could be enlisted. It would not provide the means necessary 
to do the work. 

In considering this subject it is well to bear in mind the fact 
that the cost of maintaining a road bears no relation to the finan
cial resources of the governing body charged with this duty. 
This discrepancy is to some extent met by the present method of 
disbursin~ the motor vehicle fund, but not by any means in full. 
The motor vehicle and road laws do not provide for the so-called 
unin1proved roads. Under the amendments of 1912 the income 
from motor vehicles will materially increase, to what extent is 
still uncertain. vVhile it is not the province of the Road De
partment to suggest changes in this matter, it seems not out of 
p]acG to point out that the more powerful class of cars at present 
are by no means bearing a share of the expense commensurate 
with the damage inflicted by them to road structures. The same 
is true of motor trucks. 
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It is above all wise to keep the amounts distributed for repair 
work as large as possible if the suggestion as to local organization 

· hereinbefore made is to be really effective. 
The State Highway Act, chapter 396, laws of 1912, should be 

amended in some minor detail to render its application more gen
eral and to properly distribute the benefits. 

The result of this law will be to relieve the counties, and in 
some cases municipalities, of the cost of maintaining the most 
heavily used trunk lines. 

It will reduce the amount available for aid to local communities 
in maintenance, but win likewis,~ reduce the charges against their 
maintenance ftmds. 

The w01·k of mapping and the preparation of the report re
quired by the act of 1912 haw~ been greatly hindered by lack of 
any adequate appropriation. This work, however, has progressed 
far enough to warrant a rough estimate of the probable results of 
operation. 

It would be unwise to take over at once roads to an extent be
yond the capacity of the present force, or in excess of available 
means. The taking over should be gradual. It seems probable 
that the department, with its present body of men, can safely 
within a year take over about one-third of the total system, or say 
some 500 miles. The proper maintenance of this mileage will 
require an expenditure now roughly estimated at from $300,000 
to $400,000 a year. 

The motor vehicle fund yielded for the year ending October 
31st, last, a net sum available for road work of $402,000. The 
probable receipts of this year will be $550,000. If the amount 
distributed to counties, &c., in aid, is reduced one-third, this item 
would be· about $270,000, leaving for State highways $280,000. 
This sum might suffice. A wise economy, however, would in
dicate the need of resurfacing, widening and straightening many 
roads heretofore improved. It would therefore seem best to de
Yote a portion of the fund, -usually set aside for aid in improve
ment, to work on State highways unless the' funds available are to 
be increased. 

Anticipating the demand for resurfacing roads that have shown 
themselves unable to comply with the statutory requirement that 
"with reasonable repairs they should be smooth, firm and con
Yenifnt for traffic at all seasons of the year," the department has 
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for some time been experimenting with various types of pave
ment. \Vhile both first cost, yearly maintenance charge, and prob
able life all enter as factors into the determination of the eco
nomical pavemPnt for any given case, and while the latter factors 
can, from lack of experience, in many cases, be estim.ated only, 
the experimental work done seems to justify the conclusion that 
both our stone and graYel roads can be resurfaced so as to ~ar the 
ever-increasing weight of traffic without exceeding a reasonable 
cost of ·repair. 

For this purpose on our principal roads we may have to rely 
largely on .Portland cement concrete, either for the whole road 
structure or as a base carrying a bituminous surface. The ex
perimental work also indicates the superiority of certain brands of 
tar as a dust layer over the 1ighter asphalt oils and the non
asphaltic oils, especially on gravel roads. It also shows that 
gravd roads can be maintained during all the year in a proper 
condition at a reasonable cost. 
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Engineering, Design and Execution. 

By RoBERT A. MEEKER, State Highway Engineer . . 

During the past year our engineering force has been con
siderably augmented, and the department has thus been enabled 
to improve and perfect much of · its work, thereby bringing it 
more nearly up to our requirements, so that to-day plans, profiles 
and cross sections are thoroughly standardized. The results of 
this are seen not only in the work of our own force but in that 
of the several county engineers, whose work will compare favor
ably with any done in this country. Grades are carefully studied, 
cross sections accurately plotted, road intersections and entrances 
to private properties shown in both plan and profile; in fact we 
are now fast approaching the goal we have so long striven for, 
namely, the lump sum price for a road without numerous and 
costly extras. In other words, we are carefully laying out our 
work, giving time and thought to the design as well as the execu
tion of each piece of construction. Added to this we now have 
for the first time a voice in the design and construction of high
way bridges. The increasing weight and volume of traffic de
mands· wider and stronger structures, the burden of whose cost 
should in part be borne by the State, because the change in traffic 
conditions has been so great that a county cannot be asked to 
spend large sums for bridges that are used fully as much by resi
dents of .other counties. It is not so many years ago that it was 
unusual for a heavy van to make a trip of over thirty miles; 
now one hundred· rnile hauls are so common that they are looked 
upon as a matter of course. In fact since the advent of the rail
road our highways have never been so generally and continu
ously used as they are to-day. One of the most noticeable evi
dences of this is that the old inns and taverns that had fallen into 
disuse are being remodeled and once more are centers of activity. 

5 (66) 
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This constantly increasing use of our roads calls forth the ef
forts of our people to meet the increasing demands of travel. 
Hills must be cut, hollows must be filled and sharp turns and 
crooked lines eased and straightened. The necessity for easy 
curves and straight lines is apparent when we stop to _Con
sider that a motor running at the legal rate of twenty-five miles 
per hour travels one hundred and ten feet in three seconds, and 
should another traveling at the same rate be approaching from the 
opposite direction the drivers 'vould have one and one-half seconds 
to avoid a collision, if the line of vision were limited to one hun
dred and ten feet. As the statute provides that the highways 
shall be not only convenient but safe for travel, the question of 
alignment must be met and solved. No joking or sarcasm will 
relieve road builders from this responsibility. The department 
has devoted much time and thought to this problem, the result of 
which is that no curve of less. than 6 o, or 955 feet radius, is 
recommended or approved unless local conditions render it prac
tically impossible. The reason for this is that on a 6 o curve the 
clear line of vision on a roadway thirty feet wide is only three 
hundred and £fty feet; hPnce the drivers of the approaching ma
chines would have :four and three-quarters seconds in which to 
avoid one another. Surely no one would say that this is more 
than is necessary. Hence,_ we have £xed this as the maximum 
degree of curvature. 

The standard cross section is the arc· of a circle drawn through 
three points, namely, the center and the two gutters. The latter 
are located at the intersection of the side lines, with a line desce:r;td
ing from the center at the rate of one-half inch p€r foot. The arc 
thus obtained gives us a fall of one-fourth inch per foot from the 
center to the edge of a sixteen foot pa-vement, of £ve-eighths inch 
from this edge to the ce:r;tter of the seven foot shoulder, and of 
nine-tenths of an inch. from this point to the gutter, thus increas
ing the grade in such manner that the water will be most readily 
carried off with least damage to the shoulders of the road, also 
giving a section upon which the greatest portion is convenient for 
travel. 

Everyone who has driven over a highly· crowned road has ex
perienced the unpleasant sensation of tipping or sliding when 
compelled to turn off to one side. Hence the travel is naturally 
concentrated on the center of the road. If the crown is lowered 
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until it will just give sufficient slope to carry off the water, the 
traffic is distributed more uniformly over the entire width o:f 
the road, and, as a result, the wear is upon. the entire road and 
not merely upon the center. Two results :follow: first, there 
are :few or no ruts; second, the cross-section o:f the road is main
tained, and, consequently, the drainage is properly taken care o:f. 

Our :force having been augmented by one more engineer and 
ten inspectors, we have been able to secure a more thorough and 
exact compliance with the engineering requirements o:f our plans. 
The results o:f this are seen in a better finished class o:f work, 
which is not only pleasing to the eye but adds greatly to the life 
o:f the road, inasmuch as it insures thorough consolidation and 
perfect drainage o:f the road. During the past year we have de
voted more attention to the correction o:f alignment than ever be
fore. This is due to the increasing demands of traffic which have 
compelled a closer adherence to the rules that were laid down by 
this department some time ago. 
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Road Repair Work in North Jersey. 

By E. M. VAIL~ Division EngineeT . 

.l\. marked improvement in the manner of making repairs on 
the county and State aid roads was noticeable in all parts of 
North Jersey during 1912. The roads are in better condition to
day than they have ever been before. 

The State Legislature passed a reciprocity measure last winter 
which allowed motor vehicles from other states to visit New· J er
sey without license or registration fee, providing they had reg
istered in states extending the same courtesy to New Jersey. 

This has helped all business interests throughout the State and 
made the J erseyman a good fellow again, but from the stand
point of road repairs we are deprived of an additional source of 
income and have increased road repair expenses on account of it. 
These expenses to the State are, of course, shared by cities, bor
oughs, counties, townshipE! and private interests, as well as the 
State. 

~Many officia1s have given hearty co-operation to the suggestions 
of the Commissioner that some of the money usually appropri
ated for new work be spent on carefully resurfacing and widen
ing present thoroughfares. 

The resurfacing in the thickly populated counties has generally 
been of asphalt-concrete, either hot or cold mix. This class of 
pavement has given good satisfaction in the past except in a few 
places where the trouble was usually caused by poor foundation or 
defective drainage. These surfaces, as usually applied, have been 
of about two inches 'in thickness. This year a surface coat of 
about three-quarters of an inch to one inch in thickness has been 
used experimentally. The cost is much less, and while the same 
wear cannot be expected as is had from the thicker surface, it 
seems probable that this treatment will prove economical in the 
case of roads carrying a moderately heavy traffic. 
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A few more miles have been resurfaced with asphalt macadam, 
commonly called the penetration method, but this work does not 
always wear W!1ll, due usually tQ careless workmanship. In all 
bituminous work the cost of repair of the hot mixed surfaces is 
greater and the trouole much more than with the cold mixes. 

Old-fashioned water bound macadam is still the easiest kind of 
resurfacing, and continues in use in many sections. Most of this 
work is now protected by one or another of the various kinds of 
dust layers or light binders. 

Where resurfacing work has not been done, the department has 
tried to have the holes in the present pavement patched, and the 
roads made "hard, smooth and convenient for travel at all seasons 
of the year," as required by law, this year with better success 
than heretofore. 

One matter which has always seemed of great importance to 
the department is that of having the gutters set back as far as 
possible from the center of the road, at the same time removing all 
bushes, trees and overhanging limbs or other objects that obstruct 
the view of approaching vehicles, especially on the inside of 
curves. 

It has been pretty well demonstrated that roads repaired 1n 
this way cost less money per year for maintenance than before. 

Since the law allowing the State Oo:QJ.missioner of Public Roads 
to expend the Motor Vehicle Fund for the maintenance of im
proved roads came into effect, some six or seven years ago, more 
attention has been given to this matter in nearly all of the coun
ties and it is probable that it will be found wise to require that an 
ever increasing percentage of this fund be used for shoulder 
work, ditching, drainage and general widening and straightening. 
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Road Repair Work in South Jersey. 

By Enw ARD E. ·REED} Division Engineer. 

The following is a report of a few things accomplished with 
money from the Motor Vehicle Fund : 

The gravel roads of South Jersey are all that can be desired 
during a large part of the year, but during some parts of the win
ter and in the spring, when the frost is coming out of the ground, 
they become soft and slippery, and it is often very difficult to go 
over them. 

Various materials are now being used to try and make these 
roads "hard, firm and convenient for travel, at all seasons of the 
year," as provided by law. 

In the fall of 1911, glutrin, a product obtained from the manu
facture of wood-pulp, was applied on a short piece of the Meadow 
boulevard, the gravel road connecting Atlantic City with the 
mainland. During the spring of 1912, which was an unusually 
severe one on the roads, this piece showed a marked improvement 
over the adjacent untreated sections, being more thoroughly 
bonded; consequently it did not rut and it proved to be very satis
factory. 

The main road from Camden to Atlantic City was badly heaved 
in many places during the spring. These places were fixed tem
porarily with cinders in qrder to make the road passable.· Gravel 
was put on later, and in the fall the Atlantic county section of 
the road was treated with glutrin. Before applying the material 
the road was· scraped, to remove any existing inequalities. The 
glutrin was shipped in barrels, pumped by hand into an ordinary 
sprinkling wagon, which was first filled half full of water, and 
this .mixture sprinkled on the road at the rate of about one-half 
gallon of glutrin per square yard of surface. 

On the May's Landing-Pleasantville gravel road we have ap
plied liquid asphalt and Trinidad asphalt. These were applied 
under pressure from a special distributor at the rate of one-half 
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gallon per square yard and left uncovered. This was put on in 
August and has so far given good results. 

A section of the gravel road from Chambers Corner to Mt. 
Holly, in Burlington county, has been treated with U gite, a water
gas tar. The material was applied from a pressure distributor 
at the rate of one-half gallon per square yard and then covered 
with sand. This work was done in October, and, consequently, 
has not had much wear, but it is now very satisfactory. We 
hope that the gravel roads thus treated will not break up in the 

. spring. 
In Camden county a section of the White Horse pike, near 

Audubon, is being paved with concrete only. This work was 
started late in the season and will have to be stopped before it is 
finished, on account of cold weather. The location is an excel
lent one for a severe test of the pavement. It is the main high
way between Philadelphia and Atlantic City, and over it pass 
heavily loaded produce wagons to their market in the city, and 
also very heavy motor trucks as well as touring cars and horse 
drawn vehicles. 

The road connecting Sea Isle City with the main shore was 
widened and resurfaced with gravel. This road crosses the 
meadows, and it was necessary to form a mattress to hold the 
new material. This new work is quite a transformation, as is 
shown by the photographs of the road published elsewhere in this 
report. 

In New Jersey, the pioneer in granting State aid in road con
struction, it seems strange that road work should be done by 
private subscription, but such is the case· in Cumberland county. 
This shows the keen interest being taken in road matters in this 
section. Farmers are giving their time and money to cut down 
hills and gravel their roads in order that they may haul increased 
loads and also receive the benefit and pleasure accompanying good 
-roads. Cumberland county had a rather unfortunate experience 
with its first State aid road. This was a road across the me3;dows, 
built in 1903, and cost so much, due to the great amount of fill 
required, because of the very soft bottom, that most people in that 
county lost all interest in State aid roads. Now the pendulum 
has swung the other way. 
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In Gloucester county particularly, good repair work is being 
done by the penetration method. Roads are being widened and 
resurfaced with stone. In resurfacing, the old stone bed is scari
fied and raked to remove any inequalities, rolled thoroughly, then 
stone is spread about three inches loose measure and rolled enough 
to give it a uniform surface; about a gallon of asphalt binder 
per square yard is then applied from hand distributors and one
quarter or one-half inch stone is spread and the whole road is 
then rolled thoroughly. About half a gallon of asphalt binder 
is then applied, more fine stone or sand is spread and the whole 
again thoroughly rolled. In Gloucester county their aim seems 
to be not how much they can do but how well they can do it. 

In ::Mercer and Middlesex counties we have two patrolmen, each 
working continually on a section of road. I am most familiar 
with the Mercer county section. The section is four and one
quarter miles long, and is one of the best pieces of road in the 
county. It is a good demonstration of the effectiveness of tbe 
patrol system. · 

We are about to try convict labor on road work, and while it 
is late in the season and we will not be able to accomplish much, 
we hope to profit· by the little experience . and hope to use it ad
vantageously in the spring. 

The experiment will be tried on the White Horse road, frorn 
\Vhite City Park to White Horse Hotel, in Mercer county. This 
road is not far from the State Penitentiary, and fifteen men and 
two guards will be transported from and to the institution Inorn
ing and night. Provision has been made for servi-ng dinner at a 
house on the road. 

Through the courtesy of Mayor Bryant B. Newcomb of Long 
Branch, we received a traffic report taken on Ocean avenue, Long 
Branch, frOIIl 6 A. M., August 17, to 2 A. M., August 18, 1912, 
and while this was not classified according to tonnage, but ac
cording to pleasure and commercial automobiles, and pleasure and 
commercial wagons, it will give some idea of the volume of 
traffic on this section of the Ocean boulevard. The traffic i6 not 
local, but comes from other sections of this State and also from 
other states. It is a serious problem to maintain this road, and a 
Yery heavy burden on the community. 
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Total number of vehicles is as follows: 

Pleasure automobiles . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . 5,071 
Commercial automobiles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 178 
Pleasure wagons . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 420 
Commercial wagons . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 453 

Total ................... ·; .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6,122 

This is an average .of 306 an hour. The traffic was greate~t 
between 4 and 5 P. M., when 682 vehicles passed. 

work was delayed and much time was lost during the past 
summer because of lack of machinery. Pressure wagons were 
rented from different concerns and, of course, were not received 
when they were expected, and sometimes they could not be kept 
long enough to finish a job when they did arrive, but were shjppecl 
to another part of the State. 

As the counties hesitate about investing in these machines, 
it would greatly facilitate the work if the State could buy a num.: 
her of these machines and rent them to the various counties. An
other matter worthy of consideration is that of using motor trucks 
for hauling stone and other materials used in road repair. They 
could also be used for transporting men to different sections, and 
in that way the same organization could be used in all parts of 
the county. The advantage of a constant organization instead of 
an ever changing one is too obvious for further comment. 

Owing to the lack of transportation facilities it is impossible 
to inspect the work as it should be inspected, and scarcely any 
time can be given to the matter of eliminating dangerous points 
on our old roads. Considerable money has been spent on widen
ing and resurfacing the Chestnut Neck road in Burlington county, 
but I earnestly recommend the elimination of the bad corner at 
the intersection of this road and the New Gretna, ·Green Bank 
road, before any other work is done on this road. Several bad 
accidents have occurred at this point. Some other dangerous 
points that should be eliminated are: Bergen's Mills, between 
Hightstown and Manalapan, in Monmouth county; the narrow 
bridge crossing the Delaware and Raritan canal on the Bruns
wick pike, between Trenton and Penn's Neck, Mercer county; 
between Kingston and Rocky Hill, on the Princeton and Somer
ville road, in Somerset county. 
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Laboratory and Experimental Work. 

By RoBERT B. GAGE. 

In response to your request regarding a statement of the work 
done dir~tly under my supervision for your department, or in 
co-operation with other members of your department, during the 
past year, I beg to give a short description of the same. 

During the past year I have endeavored t<;> test all the bitumens 
used on any roads being constructed in New Jersey in which the 
State paid part or all ·of the cost of construction. This includes 
the bitumens used in the construction of roads of various types 
such as the hot and cold mixed methods, different penetration 
methods and surface coated macadam roads. 

In addition to these samples of .bitumens I have also tested quite 
a few samples of dust oils submitted to me by the different county 
authorities for my opinion of the same. This work was all done 
at the request of the counties under whose jurisdiction these oils 
were applied, for in many c~ses they were applied and paid for 
by the counties themselves. 

We have also tried during the past year to test most of the 
pavement samples taken during construction, in order to keep in 
as close touch as possible with the manner in which these bitum
inous pavements were being prepared. It was my desire at the 
beginning of the season to have the supervisors take a sample 
daily from all pavements of this type as they were being laid, and 
send these samples to the laboratory at least once a week. This 
was done in many cases, but we were not equipped at that time 
to handle the volume of work which this method of procedure 
required. 

I am very glad to inform you that during the past season we 
have secured several testing machines which will be of great as
sistance to us in testing these materials, both in the high degree 
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of accuracy we- can secure and the increased amount of work 
that can be done by the use of them. However, I am sorry to 
say that as yet but a · few of these machines have been installed, 
for we have no room whatever in our present laboratory to install 
many of them which I expect to use later. The ones that are most 
needed have been installed in the best manner possible under the 
conditions now existing in our laboratory. 

During the past season we have laid several experimental roads, 
and have also repaired some of the experimental roads which were 
constructed last year and were found to be faulty this spring. 
These experimental roads will now be described separately. 

EXPY~RIM:ENTAI, ROAD NEAR HARTFORD, BURLINGTON COUNTY. 

This experiment was made last year and described in our report 
for 1911. The object of ·this experiment was to see if a gravel 
base did not possess sufficient strength to hold a bituminous pave
ment on roads which were not subject to too heavy travel. The 
results secured so far on this particular road would lead one to 
believe that such is the case, for as yet the defects that have de
veloped in this pavement have all been confined to the bituminous 
surface, and can hardly be traced to any defects in the base. 

The bituminous top that was laid upon this road was composed 
of sand and- tar built up by a penetration method to a thickness. 
in many places of about two inches. Since a soft tar was used 
in the construction of this pavement, it became quite soft during 
the warm weather last summer and rutted more or less. This 
wou]d no doubt not have happened had the thickness of the tar 
coating been limited to about one-half to three-quarters of an inch 
instead of two inches. Apparently the main fault to be found 
with this surface was its lack <;>f stability. In order to give it 
the necessary resisting power, a layer of one and a half inch stone 
was scattered over its surface and rolled into the soft pavement. 
Another layer of tar was then applied and some stone chips and 
the road again rolled. This appeared to be just what was needed, 
for no evidence of rutting or creeping has developed since the ap
plication of these stones. The road tcrday is in very good con
dition,' and its life no doubt now depends on the ability of the 
tar to resist oxidation with subsequent disintegration. 
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This experiment would lead one to believe that if a good solid 
gravel base were protected by some kind of a waterproof coating 
that would prevent its becoming over saturated with water during 
the wet season, or too dry during the summer, it would then 
possess sufficient strength and stability to maintain an ordinary 
bituminous pavement. No doubt the pavement best adapted to 
lay upon such a surface would be like that specified under our 
Type H. Pavements of this class have an open base with a tight · 
top; consequently, the moisture contained in the gravel could not 
come in contact with and decompose the upper part of the pave
ment. Pavements of this type are prepared by a mixing method, 
and cost considerably more than a pavement constructed by a . 
penetration method in the manner described hereinabove. The 
former type, howeve:r, possesses greater uniformity and no doubt 
durability, yet in certain cases where the travel is not excessive 
the latter type will fulfill all the requirements to which it will be 
subjected. 

Since several different types of pavement will conform to our 
Type H requirements, we are not limited to any one particular 
pavement in this case. If these gravel bases can be made to 
maintain a bituminous pavem·ent in this manner it will be a con
siderable saving in the construction of new· roads and maintaining 
the old gravel roads in localities where gravel is abundant. 

I would respectfully suggest that the coming season we resur
face some of our gravel roads with a few different types of bitum
inous pavements in order to determine (more definitely than we 
have done as yet) the stability of these gravel surfaces when used 
as a base for a bituminous pavement and subject to various con
ditions of travel and climate. 

WHITE HORSE-MAPLE SHADE EXPERIMENT. 

The section of this road treated with glutrin last year showed 
little effect of such treatment this spring. At a few points in ·this 
road a clay gravel was exposed in the cuts. At such places the 
glutrin appeared to have had some little effect, but on the sandy 
base no effect whatever · could be. seen this spring o£ the glutrin 
applied during the fall of 1911. Two other experiments were 
completed upon this road during the past summer. One of these 
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was a slag base with a slag top. This road has been treated with 
glutrin, the manufacturers of which claim will harden the sur
face of this road into a concrete. The object of this experiment 
is to ascertain the correctness of this statement, and also· to see if 
a slag base will in time cement itself into a slag concrete. 

Upon another section of this road was laid some 1,500 feet of 
bituminous pavement known as Westrumite. This pavement was 
laid upon a regular macadam base of about five inches in thickness 
after compression. The pavement itself was laid in two courses, 
the bottom course consisting of a uniform size of one and a half 
inch stone laid two inches thick. These stones were coated with 
the V\7 estrumite, using just enough of this material to coat them. 
They were then scattered over the base of the road in a uniform · 
layer and allowed to harden somewhat before the surface was ap
plied. The top course consisted of limestori.e screenings impreg
nated with the Westrumite. 

It was prepared by mixing these screenings with sufficient of 
the \V estn1mite to make a mortar that would flow and could be 
raked quite easily, but not sufficiently thin to run off the road 
after being spread. This mortar was dumped on the road sur
face and immediately raked · over the larger stones in a uniform 
layer of about one inch in thickness. After several hours the 
mortar had cured sufficiently so that it could be rolled without 
adhering to the wheels of the roller. It was then rolled until the 
mortar had been forced into the voids of the one and a half inch 
stone. The surface thus produced was then painted with th~ 
\Vestrumite, after which an application of screenings was spread 
over its surface, the road again rolled and operied to travel. 

The bitumen used in this case is known as Westrumite, and 
is one of the so-called emulsified asphalts in which ammonia is 
used as the emulsifying alkali. Materials of this character can 
be mixed with water, and it is claimed that on this account these 
pavements can be laid during either wet or dry weather with 
equally good results. 

It is very doubtful if any results can be secured with these 
materials that would equal or excee'd those secured by the regular 
hot or cold mixed methods, and the cost of such a pavement is no 
doubt in excess of that secured by the latter methods. Bitumens 
of this type can no doubt be applied in certain instances to ad
V3J1tage. In repair work, where there is not sufficient yardage to 
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justify an equipment, no doubt satisfactory repairs can be made 
with them; also where it is desired tD penetrate a dusty aggre
gate which an ordinary bitumen will not do, this class of material 
can no doubt be used to advantage. 

MOORESTOWN EXPERIMENT. 

The road leading from Moorestown to Camden was originallY. 
paYed with cobblestones. These stones have become displaced by 
the frost and travel to such an extent that the present surface is 
very irregular. About the only way in which such a surface can 
be repaired is to relay these stones to the proper grade and curva
ture, or cover them over with a thin layer of concrete before the 
bituminous surface is laid. Such a road can be repaired by the 
latter method at a much lower figure than by the former; conse
quently, a small stretch was selected and repaired by the latter 
method. 

After the concrete was spread and brought to the proper grade 
and curvature,. a layer of one and one-half inch stone was scattered 
over the fresh concrete and tamped until the stones were about 
one-half imbedded in the concrete. Upon the surface thus pre
pared a layer of bituminous mortar was spread about one inch 
thick after compression. This ·mortar was composed of about 48 
per cent. grit, 44 per cent. sand and 8 per cent. asphalt. The 
mortar was squeezed by rolling into the openings between the 
stones which projected above the concrete a:rid was thus firmly 
anchored in place. It is the function of these stones to hold this 
mortar firmly in place and prevent it from creeping or rutting, and 
also to diminish the quantity of mortar which would pe otherwise 

. required. In time these stones will show on the surface and should 
then take the burden of the travel. 

The chief benefits secured from this experiment to date ha~ 
been the determination of the errors which most generally accom
pany any new type of construction, and which we desired to know. 
Once these points have been determined we can easily prevent 
their repetition in constructions of this type in the future. I£ 
the merits of this type of construction can be judged from the 
present appearance of the pavement, it should be very satisfactory. 
A bituminous mixture of this type is waterproo-f and exceedingly 
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. tough. It possesses the durability of a sheet asphalt pavement, 
has much more inherent stability, can be prepared from a softer 
bitumen and is not nearly so brittle or slippery. 

There is little doubt but that we will have more or less trouble 
in constructing roads using this base or any other concrete baee, 
until the contractors realize the importance of making concrete 
of a uniform character and high quality. The quality of cell
crete which the ordinary contractor has been accustomed to lay 
will not answer our purpose in a base of this type. If we adopt 
a concrete base or use this type of base to any extent it will have 
to be constructed of a uniform character and of a high quality, 
otherwise failures will surely develop at points where the concrete 
is of an inferior grade. · 

The inequalities of the base upon which this concrete was placed 
compelled us to use a much larger quantity of concrete than was 
originally figured upon. In depressions, four to five inches of 
concrete often had to be laid in order to bring the surface up to 
the required grade .• 

GRA VEJ, ROADS. 

During the season we have made several efforts to try to find a 
satisfactory method of repairing and maintaining our gravel 
roads. Glutrin was applied with fairly satisfactory results. It 
may be possible with this material, when it is properly applied, to 
prevent these roads from rutting and cutting up during the wet 
season in the spring, and also from raYeling during the dry period 
of the summer. As yet we have no assurance that we have ap
plied this material in a manner that will give us the maximum 
results . . Sa.veral applications have been made on roads of dif
ferent characters to determine the ability of this material to 
resist solutiol}. and subsequent disintegration during the spring 
and wet season. 

There is little doubt but that this material is almost a total 
failure when applied to a sand aggregate or an aggregate com
posed of silicates which are not easily decomposed by mineral or 
organic acid. However, when it is applied to an aggregate that 
is easily attacked by these acids, such silicates are more or less 
gelatinized, and will cement the aggregate thus treated into a com
paratively solid concrete. This being the case, we will no doubt 
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find that this material may hold certain gravel roads and fail on 
others, depending on the character of the silicates, which are the 
real binding materials that hold a gravel road together. It has 
been demonstrated, apparently quite conclusively, that this ma
terial will cement some blast furnace slags into an apparently firm 
concrete. 

Another method of repairing gravel roads that was tried and 
promises to give fairly good results at a comparatively low cost of 
treatment, is the coating of the surfaces of these roads with a 
liquid asphalt containing about 30 per cent. of a volatile liquefier. 
An asphalt cement containing this quantity of a liquefier will be 
sufficiently thinned that it can be handled and applied cold. 
After the gravel surface has been coated with about one-quarter to 
three-eighths of .a gallon of sue~ a bitumen the surface is ignited 
and the volatile liquefier burnt out of the bitumen. The heat thus 
generated heats the top surface of the road sufficiently so that the 
hot bitumen will penetrate into the surface to a depth .of from 
one-quarter to one-half an inch. As soon as the surface has be
come cooled, the bitumen will· no longer adhere to the wheels of 
passing vehicles and the road can be opened to travel at once. It 
is, however, always safer to scatter a light layer of sand over the 
surface, for it is not always possible to keep the travel off such 
a road until it has become thoroughly cooled. 

The heat generated during ignition of the light liquefiers is 
not sUfficient to injure the asphalt. This point was carefully de
termined by testing a bituminous residue from such an ignition. 
It possessed all the qualities the original material had before flux
ing, and was not "cracked" in any way. This is not true of crude 
petroleum containing. medium and heavy distillates, for such a 
material is ruined by this treatment. Out back tars are also 
ruined if all the light liqueAers are ,burnt out. In order to secure . 
the best results by this method of treatment, the gravel surface 
should be perfectly dry, of a dense uniform character and free 
from breaks in the surface containing loose material. Since most 
of our gravel roads when in a dry condition contain more or less 
of these loose openings, it will be necessary to fill these openings 
with a gravel which has been treated with some material that will 
harden fairly quickly and give a surface equally as hard as the 
remaining part of the road. 

6 
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The cost of a cut back asphalt of this character is about 12 
cents per gallon. By using one-third o:f a gallon per square yard 
the cost o:f the bitumen required and its application should not be 
over six to seven cents per square yard o:f surface treated. I:f 
such a treatment will hold the surface o:f these roads in shape :for 
a year or more, the cost o:f applying this bitumen is so low that the 
roads could be treated annually by this method, :for the quantity 
o:f bitumen required :for the second appliqation will be much less 
than the amount used :for the first. 

In order to secure the maximum results by this method it may, 
· however, be necessary to first treat the gravel surface with some 

other material that will harden it temporarily until the bitumen 
has been applied in the manner above described. 

As yet we have no roads thus treated which have passed through 
a winter; consequently, it is not possible at this time to say just 
how efficient this method o:f repairing a gravel road will be. 



You Are Viewing an Archived Copy from the New Jersey State Library

Survey for State Highway System. 

Oolonel E. A. Stevens~ Commissioner of Public Roads~ Trenton~ 
New Jersey: 

DEAR SIR-In compliance with section 3, chapter 396, laws of 
1912, I have ma4.e a survey of the State and am preparing a map 
on a scale of two miles to the inch which will show the improved 
roads and principal bridges. 

This survey was carried out by the aid of the county engineers 
and road supervisors of most of the counties, but in some' cases it 
was necessary to get the assistance of other engineers. 

I secured prints from the New Jersey State Geological Survey 
of the maps of the State on a scale of three inches to the mile. 
These maps were made from the original survey of the State, and 
in many plac~s roads have been built since the survey was made. 
In such cases it was necessary to run out the lines of the road and 
plot them on the maps. 

In taking up the work in a county I made arrangements with 
one of the officials in that county to go over the roads with me, 
and we marked the location of all tlie improved roads on the maps, 
carefully locating the beginning and ending points of the road 
improvement. We also took notes of the official body in charge 
of the road. We measured all of the principal bridges on the line 
of these roads. 

The enclosed tables give the miles of road and number of bridges 
listed to date. 

Very truly yours, 
M. H. WEEKS. 
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ROAD MILEAGE. 

STATE AID TO Built by 

MATERIAL. Totals. 
Private 

I County. Township. Turnpike. Interest 

I 
for Public 

County. Township. Use. 

--------------------------------~~--------7---------~-----------------~------~~----------~---------

~~~~: ~1~~~~.::::::::::::~::::::::::: ······i:333 :'::::::::::1:::::::::: 1g:~g~ ::::::::':: ::::::::::: 1~:~ 
Bituminous Concrete . . . . . . . . . . . . . . . . . 86.584 . . . . . . . . . . . 14.041 1.042 . . . . . . . . . . . . . . . . . . . . . 101.667 
Bituminous Macadam . . . . . . . . . . . . . . . . 46.083 . . . . . . . . . . . 5.208 3.417 . . . . . . . . . . 1.000 55.708 
Macadam . . . . . . . . . . . . . . . . . . . . . . . . . . . 1,150.499 11.125 292.375 1,055. 458 8. 333 . . . . . . . . . . . 2,517. 790 
Gravel ......... .'... . . . . . . . . . . . . . . . . . 515.958 1. 708 31.500 1,182.374 21.876 3.834 1,757.250 
Shell .............. ·................. 13.250 . . . . . . . . . . . . . . . . . . . . . 53.541 ........ ·.. 2.208 68.999 
Cinders . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9. 750 . . . . . . . . . . 1. 458 11. 208 
Rubble . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.292........... . . . . . . . . . . . . . . . . . . . . . 2.000........... 3.292 
Slag . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.083 . . . . . . . . . . . . . . . . . . . . . 1.083 
Concrete . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 333 . . . . . . . . . . . . . . . . . . . . . . 333 
Asphalt (sheet) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7. 667 . . . . . . . . . . . . . . . . . . . . . 7. 667 

I---------I---------·I--------I---------I---------I----------1---------
Total .......... _ .. _._. _. _ .. __ ._ .. _._._. _ .. _,_1_1......:.,8_1_·4_. 9_9_9_,__ __ 1_2_. 8_3___,3 __ 34_3_._12_4 __ 2...:....,3_3_0_. 5_4_0..!,__ _ _ 3_2_. 20_9_,_ ___ 8_. 500 _ _,___4..:....,542 __ . 2_05 

BRIDGES (of five feet span or over). 
I 

DRAW SPANS. FIXED SPANS. 

TRUSSES. BEAMS . . 

MATERIAL OF DECK. ai 

I I 

....., 

..0 ..0 ..0 
Q) 

ai ..!li ""' ] ~ 0 ~ 0 Q,) 0 <:,) § .~ Q)· 0 Q) 0 Q,) 0 s:l 

00 ~ 00 ~ 00 ~ 
0 00 

;... 0 
0 ~ 8 

I 

2741 Masonry .................................. ~· .... 5 . .. "36 70 356 .. "432 179 109 993 
Wood ........................................... 25 256 66 258 ...... , ...... 1,073 

----
Totals .................................... 30 36 326 66 614 432 179 274 109 2,066 
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Appendix A. 

CONTRACT FOR STATE AID 

for the Bridge over the 

in the .............................. Road 
Between the 

STATE COMMISSIONER OF PUBLIC ROADS 

and the 

BOARD OF CHOSEN FREEHOLDERS, 
COUNTY OF 

WHEREAS, The State Commissioner of Public Roads, under authority con
felTed on ·him by section 4, chapter 395, laws of 1912, deems the following 
bridge in the ......................................................... . 
a road to be improved, namely ......................................... . 

to be ........... -..........................................•........... 
and the cost of the structure yet unbuilt to replace the said bridge as too 
great for the public body charged with its construction; 

AND WHEREAS, The Board of Chosen Freeholders, the body so charged, 
desires to replace the said structure with ............................... . 

Now THEREFORE, It is agreed between the said parties, .the Board of Chosen 
Freeholders of .............. County and the State Commissioner of Public 
Roads, that the said Board will erect, Ol" cause to be erected, the structure 
above described at a location to be approved by said State Commissioner of 
Public Roads and in strict compliance with plans and specifications likewise 
to be approved by the said Commissioner. 

The said Board further agrees that the contract for the erection of said 
structure shall specify that payments on account shall be not more than 80 
per cent. of the cost of the work, at the prices named in the contract, and 
that the final payment shall not be made until the structure has been ac-1 
cepted by the Commissioner of Public Roads as complying in all re'spects with 
the plans and specifications therefor. 

The said Board further agrees to advertise for and receive bids as required 
in section 3, chapter 395, laws of 1912, in the case of roads, excepting that 
the certified check to accompany each bid need not exceed 10 per cent. of the 
price bid. 

The said Board further agrees that all .of the provisions as to the contract 
and bond and its approval and as to the approval of the plans and specifica
tions, as p,rovided in section 2 of said act, shall be enforced as to the planning 
and letting of the contract for the structure aforesaid. 
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In consideration of the construction by the said Board of the structure 
under the conditions above set forth, the said State Commissioner Of Public 
Roads agrees, on behalf of the State, to pay to said Board, on- completion of 
the work and its acceptance by said Commissioner, a sum equal to ......... . 
per cent. of the contract price therefor. 

IN WITNESS WHEREOF, The said Commissioner has sign~cr and sealed these 
presents, and the said Board has caused the same to be signed by their 
Director and their corporate seal to be attached thereto and attested by 
the it· clerk this ...................... day of .................... , 191 ... . 

State Commissioner of PubUc Roads. 

Director Board of Chosen Freeholders, 
County of ............. ·.····· 

Attest: 

Clerk. 
[SEAL.] 
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8ta11dard Specifications, Etc., for State 
Aid Roads. 

Name uf road·····························································:······························································· 

Beginnilng a.t ........................... : ...... _···········································"·············································-

in the ...................................................... of ·············································································-···················· 

. Endiln{] at ................................................................................................................................... . 

in the ...................................................... of ·············································································-··················-

Length_, ................................................ feet ................. , .............................. miles. 

width of right of ~OIJ/.1 ·····································································································• 

" Graded betw~e?'b curbs_, ...................................................................................... . 

" Paved_, ..................... : .................................................................................................... . 

Depth of Pave-me-nt_, ··········································································································-

HISTORY OF ROAD 

NOTE.-Beginning and ending points must be accurately located by reference to 
fixed landmarks . . History of road must include reference to any documents of record. 

(89) 
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I. CONDITIONS FOR APPROVAL AND ACCEPTANCE. 

1. CO.MPETITION. 

The Department of Public Roads will . approve of no specification which 
unduly limits competition between bidders. 

2. BIGHTS OF WAY. 

'.rhe department, as a· consideration of approval of award of any contract, 
will insist on proper grants of rights of way for all lands necessary for the 
road and for releases from any claims for damage by construction and by 
forming the slopes shown in drawings both in cut and fill. Where such 
grants and releases cannot be secured there must be filed with the depart
ment au undertaking by the governing body to begin condemnation proceed
ings within thirty days of said approval against all lands as to which grantl'l 
and releases have not been secured. 

There will be required a certificate that the grants, releases and hmds to be 
condemned embrace all the property needed for the road and for slopes. 

3. DRAWINGS, ETC. 

Drawings for department files must be black prints on white ground, either 
on cloth or cloth backed. 

Size of sheets ............. ............................... : ................................................................................. 22'' x 42'' 
Scales, Plan .................................................................................................................................... 1'' = 80' 

Profile, horizontal.. ....................................................................................................... 1" = 80' 
vertical ............................................................................................. 111 = 4' or 8' 

Cross sections .................................................................................................................. 1'' = 4' 
Details, cross roads, entrances, etc ............................................................ 1" = 40' 

There will also be required by the department two complete sets of blue 
prints. 

Where there are several sheets and a key map is submitted therewith an·y 
scale may be used for such key; sheet must be 22'' x 42". All cross roads 
and entrances to private property will be shown on plan, and, where the 
proper connection thereof with the road requires fill or cut, by profiles and 
cross. sections on separate detail sheets. These must contain all the data 
necessary for calculation of the quantities involved, which quantities must 
be given in the calculations under head of excavation outside road. 

At entrances drainage will preferably be carried in paved gutters. 
Drawings must show all important trees within the right of way of the 

road and in the slopes. Such trees as are to be removed must be indicated. 
This does not apply to trees less than four inches in diameter, nor in wood
land where area to be cleared will be indicated. 

The center and side lines of the roadway, the exterior lines of the right 
of way, the location of all buildings within fifty feet of the center line, and 
all encroachments of whatever character or description on the right of way 
must be shown on the drawings. 
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Details of retaining walls, where the same are included in the road con
tract, will be shown on the plan and cross-sections. 

Whenever the slopes extend beyond the right of way suQb extensions will 
be shown on the plan. The names of all property owners will be indicated. 

Where the road is diverted from the previous right of way, and property 
taken for the new location. its ownership will be shown. 

When curbs have been set or sidewalks improved along the line of the road, 
these must be shown on the plans and cross sections. In such locations, the 
municipal officers in charge of the sidewalks and curbs, must be notified of 
any proposed changes and approve in writing thereof. The engineer will 
submit, together with the drawings, specifications and estimate of quantities, 
a preliminary estimate of cost based on said estimated quantities. 

At railroad grade crossings, elevation of top of every rail crossed must be 
shown on a detailed profile of the road at such points to a scale, vertical, 
1"=1'; horizontal, 1"'=4'. 

'.!. EXTRA WORK, CHANGES AND MODIFICATIONS. 

Any desired change or modification must be evidenced by an agreement 
in writing by the contracting parties, accompanied by the drawings necessary 
to show the same and, where the change involves any change in price, by a 
supplemental contract fixing the amount. Additions or changes; hereafter pro
vided for (see Articles 20, 28 and 29), must be evidenced by written orders 
of the engineer. All such agreements, contracts and orders must have the 
approval in writing of the State Commissioner of Public Roads. The State 
will contribute 40 per cent. of the cost of such extra work only when the 
same 'has been ordered by t;he engineer in. writing, approved by the governing 
body of the county or municipality as the case may be and the Commissioner 
of Public Roads in writing and consented to in writing by the contractor, and 
all orders thus executed filed with the Department before the work thereunder 
is begun. The State can share in no increase in cost due to oversight or 
omissions in preparing plans and specifications. 

5. CONDITIONS OF ACCEPTANCE. 

The road must comply with the drawings a.nd specification, as the same 
may have been modified as herein provided. 

There can be no obstruction to traffic within the graded width of the road, 
nor any encroachment on the r:ight of way. Sign posts, letter boxes, lamp 
posts, te)egraph or telephone poles, must be removed outside of the gutter 
lines. Fences must be set back to the exterior lines of the right of way 
unless otherwise specified or shown on drawings. Pipes or cross bridges 
in and over gutters must be removed where they offer any obstruction to 
traffic or interfere with the cross-section, as shown on drawings. 

Intersecting roads and entrances must be so graded as not to drain on 
the road or its shoulders or interfere with the drainage of the gutters. 

Bridges, viaducts, ropes, wires, branches of trees, etc., crossing or over
hanging the road, must be at least fourteen feet above the graded surface. 
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II. GENERAL PROVISIONS. 

6. WORK TO BE PERFORMED. 

The work to be performed will consist in furnishing all material, tools, 
machinery and labor necessary for the efficient and proper grading of road
way, side ditches and side banks, laying, spreading material and rolling of 
road, all other work of construction incidental thereto and the delivery of the 
compl€ted road. '!The roadway will be left complete in every manner, free 
from obstruction and ready for immediate use. The maintenance of the 
road in condition for one year after the date of acceptance" by the State 
Commissioner of Public Roads is a part of the work. 

7. DBA WINGS. 

The plan, profile and cross-sections on file in the office of the State Com-

missioner of Public Roads and at the office of 

·································-·······-engineer, -····-···········-···-··-····································-··········-····-·-·New Jersey, show 

general location, profile, details and dimensions. The work will be con
structed in all respects according to the above-mentioned plan, profile and 
cross-sections, which form part of these specifications . 
. On all drawings, figured dimensions are to govern in cases of discrepancy 

between scale and figuTes. 

8. ENGINEER. 

The engineer shall be selected by the governing body. He shall furnish 
all surveys, drawings, specifications and estimates of quantities. He shall 
set stakes for all lines and grades required for the completion of the work a!!l 
may be required by the State Commissioner of Public Roads. He shall fur
nish certificates of the quantities of work done before partial payments can 
be made, the quantity of road laid being determined by surface measurements~ 
Should any difference arise between the contracting parties as to the meaning 
or intent of these specifications, his decision on these matters, when approved 
by the State Commissioner of Public Roads, is to be final and conclusive. 

All instructions necessary to give due and full effect to any of the .pro
visions of these specifications shall be given by him. 

All material and workmanship of any kind shall be subject at all .times to 
his inspection. Whenever unfaithful or imperfect work or unsuitable material 
is discovered, he will immediately condemn it and it will at once be repaired 
or removed from the work and replaced with proper material. 

9. INSPECTOR. 

Nothing in these specifications relating to the duties of the engineer shall 
be taken or c.onstrued in any manner to conflict with the duties of the 
inspector, as specifically set forth in the act entitled "An act to provide 
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for the permanent improvement and maintenance of public roads in thh~ 

State," approved April ·15, 1912. He will verify the engineer's estimates of 
quantities and must sign the certificates thereof required for payments. 

10. STOPPING WORK ON .ACCOUNT OF WEATHER. 

The State Commissioner of Public Roads, engineer or inspector may 
stop any portion of the work, if, in their judgment, the weather is such 
as to prevent the same being done properly. No allowance of any kind 
will be made for such stoppage, except an extension of the time for the 
completion of the work as herein .provided. All bituminous pavements, built 
by penetration or mixing methods, laid either hot or cold, must be con
structed after the first day of May and before the fifteenth day of October, 
unless permission is given by the State Commissioner of Public Roads in 
writing to lay these before or after the above dates. 

11. .ABANDONMENT OF CONTRACT. 

If at any time the work under contract should be abandoned, or if at 
any time the engineer or State Commissioner of Public Roads should judge 
and so certify in writing to the governing body that said work, or any 
part thereof, is unnecessarily delayed, or that the contractor is willfully 
violating any of the conditions or covenants of this contract, or is executing 
the same in bad faith, then, in that case the engineer or governing body shall 
notify the said contractor to discontinue all work under this contract. The 
governing body may employ other parties to complete the work~ in accordance 
with the specification an,d use such material as may be found upon the 
line of. aforesaid work, and, if necessary, procure other material for its com
pletion, and charge the expense of the said labor and material to the con
tractor, which expense shall be deducted from any moneys due him under 
contract. In case these expenses shall exceed the sum which would have been 
payable under contract. if the same had .been completed by said contractor, 
he or his bondsmen shall pay the amount of the excess to the governing body, 
on demand. 

12. DUTIES OF CONTRACTOR. 

He shall maintain sufficient guards by day and night to prevent accident! 
from travel, and will be liable for any damage which may arise from any 
negligence on his part or that of his agents and employes. 

He is to commence and prosecute the work upon the road at the end 
farthest from the source of supply of material, unless otherwise ordered 

by the engineer, within ............................................. days from the approval of the con-
tract by the State Commissioner of Public Roads and shall continue work 
thereou until completion, except as herein provided. 

The contractor will be required to preserve all stakes and bench-marks 
made and established on the line of work until duly authorized by the 
engineer to remove the same. All stakes or bench-marks disturbed or re-
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moved by the contractor or his agents without the permission of the engineer 
shall be replaced at the expense of the contractor. 

The contractor shall not disturb the position of title stones (the corners 
of properties adjacent to the road), but where they appear he will either 
lift or lower them, under the personal supervision of the engineer. 

The contractor must also preserve the roadway on which he is work
ing from needless obstruction, and where necessary he must construct and 
maintain safe and commodious crossings for the residents along the line of 
the road. He is to remove or cause to be removed all obstructions in or over 
the graded width of the road so as to leave a clear headway of not less than 
14 feet except where otherwise shown on drawings. 

All loss or damage arising from the nature of the work to be done, from 
the action of the elements or. from any unforeseen or unusual obstruction or 
difficulty, which may be encountered in the prosecution of said work or dur
ing the period of maintenance, shall be borne by the contractor. 

The contractor shall employ competent men to do the work. Whenever 
the engineer and inspector shall inform him or his representatives in charge, 
in writing, that any man on the work is unfitted for the place, or is working 
contrary to the provisions of the specifications or the instructions of the 
engineer and inspector, he shall thereupon be discharged. 

The contractor shall not assign or sub-let any portion of this contract 
without the written consent of the governing body and the State Commissioner 
of Public Roads.- · 

13. COMPLETION AND MAINTENANCE, ETC. 

The work is to be completed on or before the ······-······-·······-······-····--··· .. ·-·······-··-

In case the contractor shall fail to fully and entirely and in conformity 
co the provisions and conditions of this agreement, perform and complete the 
said work and each and every part and appurtenance thereto, within the 
time hereinbefore limited for such performance and completion, or within 
such further time as in accordance with ·the provisions of this agreement 
s'ball be fixed . or allowed for such performance and completion, provided such 
extension or extensions shall receive the written approval of the Commissioner 
of Publiic Roads, the contractor shall and will pay to the governing body 
the sum of twenty dollars for each and every day that he, the contractor, 
shall be in default, whi® said sum .of twenty dollars per day is hereby agreed 
upon, fixed and determined by the parties hereto as the damages W)bich the 
governing body will suffer by reason of such default, and not by way of 
penalty. 

And the governing body may and shall deduct and1 retain the same out 
of any moneys which may be due or become due the contractor under this 
agreement. · 

The contractor shall keep the finished roadway, shoulders, side slopes, 
ditches and underdrains in repair and free from obstructions, and shall make 
good any settlement in the work or other defect from whatever cause arising 
therein for the period of one year from the date of its completion and ac
ceptance by the State Commissioner of Public Roads. and, in addition thereto, 
for as much longer as for any period or periods during said year it shall be 
out of proper condition. For this purpose he shall employ not less than one 
man constantly on said work of maintenance and shall keep on the work the 
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necessary materials of an approved quality and in such quantities as the 
engineer may direct. The unused material shall become the property of the 
governing body on final payment. If, during that time, the roadway or any 
part of · the work shall, in the judgment of the engineer and the governing 
body, require repairing, and they sbnll duly notify the. contractor to make 
such repairs as required, and if the contractor . s·hould refuse or neglect to 
do so, within five days from the date of service of notice, then the said body 
shall have the right to have the work done as it may see fit, and to recover 
the cost thereof by d~ducting the same from any moneys due to said contrac
tor, or by an acti()n at law against t!he contractor or his surety, or by both 
methocls. Such work of maintenance as the engineer s·hall certify to be neces
sary must be done before the payment of the remainder. 

14. BIDS. 

Bids will be received under these specifications for the completion of the 
whole work. The total or lump sum bid will govern in the awarding of the 
contract. The contractor must give separate prices per unit of measure for 
each of the several classes of work to be performed, as given in the estimate 
of quantities. The sum of the estimated quantities multiplied by the prices 
per unit of measure, should equal the lump sum bid for th.e entire work. 
No bids will be considered: in which all of the necessary items are not filled 
out for at least one complete method of construction. Bidders are cautioned 
not to ~ttach any conditions or provisos to their proposal as such conditions 
or provisos will render their bid informal and cause its rejection. 

The right is reserved to reject any or all bids, if deemed to the interest of 
the governing body or State. 

15. CHECK ACCOMPANYING BIDS. 

Each bidder will accomp3.ny his bid with a certified check, payable to the 
order of the financial officer of the govern.ing body, in the sum of one thou
sand dollars ($1,000), as a guarantee that if the contract shall be awarded to 
him he will. within thirty days of said award, execute the form of contract 
.hereto attached and the bond hereinafter required. Upon failure by the con
tractor to enter into said contract and to deliver said bond, the certified check 
shall be forfeited as liquidated damages. 

16. BOND OF CONTRACTOR. 

The contractor . will be required to execute and deliver, within thirty day!! 
of awarding of contract, and as condition of approval of said award, a bond 
with such sureties as shall be approved by the governing body to secure the 
faithful performance of the contract an-d to indemnify and save harmless tbe 
said body from all suits or actions of any name or description. Also to 
secure the payment of all laborers and material men wpo h.ave performed 
work or furnisb~d material to the contractor in the prosecution of the work. 
The form and conditions of the bond provided for in this paragraph and to 
be used, is hereto attached and bound herewith and made a part hereof. 
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Said bond shall be in a sum of not less than the estimated cost of the road. 
Any Qbange made in the plans, specification~, 'agreements or quantities with
out the consent {)f the bondsmen shall in no way vitiate said bond. 

17. PAYMENTS, 

Monthly payments will be made by the governing body to the contractor 
for work performed to an amount not to exceed eighty .per cent. of the total 
cost of the work then completed to date upon presentation by him of the proper 
certificate of the engineer and inspector. Upon completion and presentation of a 
final estimate, signed by the engineer and inspector, and the written acceptance 
of the work by the State Commissi{)ner of Public Roads, fifteen per cent. will 
be paid by the govern;ing body. The remainder, or five per cent., will be re
tained by said body for a period of one year as further security for the faithful. 
performance of Article 13, and will be paid on certificate of the engineer, ap
proved in writing by the State Commissioner of Public Roads. 

Whenever work is stopped, as provided in Article 10, the engineer and in
spector may issue a certificate for the full contract price less one hundred 
and twenty-five per cent. of the value of the portion of the work remaining 
undone and the said five per cent. 

The contractor must, before receipt of any certificate calling for a payment, 
furnish the engineer with satisfactory evidence, verified under oaab, that all 
persons who have done work, or furnished material for this COJltract, or who 
have sustained damage or injury by reason of any act, omission or careless
ness on his part or his agents in the prosecution {)f the work, have been 
duly paid or so secured that no liability can attach to said body on account 
of any such claim. 

18. RIGHT TO BUILD BRIDGES, CULVERTS, ETC. 

'llbe right of the county to build bridges, culverts, and place guard rails 
in said road during the progress and prior to the completion of the work is 
expressly reserved. 
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III. EARTH WORK. WORKMANSHIP, &c. 

19. GENERAL. 

Under this head will be included all excavation and embankment required 
for the formation of the highway, cutting all ditches or drains about or 
contiguous to the road, removing all fences, walls, buildings, trees, poles or 
other obstructions, the excavation and embankment necessary for recon
structing cross or · branch roads or entrances to dwellings and all other 
excavation and embankment connected with the construction of the said 
road, including the rolling of the sub-foundation and construction of retain
ing walls. 

20. EXCAVATION. 

The roadway, intersecting, cross or branch roads, and entrances to dwellings 
are to be excavated or built to the widths and depths as shown on the 
drawings. The crown, from center to sides, must be so shown on plan but 
must r..ot ex·ceed three-quarters of an inch per foot. 

The grading shall be completed for the full width of the road, between 
outer edges of slopes, b~fore any second course work is commenced. 

Excavation will be unclassified unless the engineer shall deem it to the best 
interest of the governing body to class~fy the same. In such case, with the 
approval of the State Commissioner of Public Roads, he may classify the 
excavation into earth and rock. Rock will consist of ledge or bowlders over 
one-half (.%) cubic yard in volume of such nature as to require blasting for 
removal. Unless an estimate of rock yardage is entered in above estimate 
of quantities, bidders will give no figure therefor. 

In order to entitle the contractor to an allowance for rock excavation he 
must on striking this material notify the engineer, who must establish the 
location of the upper surface in position before removal. The depth al
lowed for rock excavation shall not extend beyond a line six inches below 
sub-grade. The engineer must furnish the department with cross sections 
of all rock cuts and must give the contractor a written order (in the manner 
prescribed in Articl€ 4) for any suCh work at the unit price bid therefor. 

21. EMBANKMENT. 

Material taken from excavation, except when otherwise directed by the 
engineer, shall be deposited in embankment, either on the roadway or side
walks. Rejected or excess material will be used to increase the width of 
embankment, or deposited in spoil banks or waste piles, as and where the 
engineer may direct, either within or without the road. In case there is not 

· sufficient material in the excavation to form the embankment, the deficiency 
shall be supplied by the contractor from without the line of the road. The 
character of said material and place of excavation must be approved by the 
engineer. 

The use of vegetable matter will not be permitted excepting on the outer 
edge of slopes. 

The embankment will be formed in layers not to exceed one (1) foot 
in depth. The required allowance for settling must be added. Each layer 

'7 
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shaH be carried across the entire width of the embankment and completed 
before commencing another, and this method shall be followed with each 
succeeding layer until the established grade is reached. 

22. SLOPES. 

Slopes in both ex-cavation and embankment shall be one and one-half (1%) 
horizontal to one (1) vertical, unless ~therwise shown on cros~-sections. 

23. GRUBBING. 

The contractor will also be required, when the engineer so directs, to grub 

and remove from a strip of land ··············-'···--·······- feet on outside of curb-lines, 
all objectionable material, such as trees, stumps, roots and brush, and refill 
the holes with earth. This work will not be required unless a figure is given 
therefor in the Estimate of Quantities. 

24. SUB-FOUNDATIONS. 

The cross-section of sub-grade must conform in every respect to the 
cross-section of the road on pians, and will be rolled until smooth, firm and 
hard. If any depressions form under such rolling, the same shall be filled ; 
any improper material shall be removed and good earth or other acceptable 
material substituted. When rock or bowlders occur they must be removed 
to a depth of at least 6 inches below sub-grade. 

The sub-foundation of intersecting roads and of driveways leading to 
dwellings located along the road, if indicated on the plans, shall be P.roperly 
graded and sub-foundation rolled. 

Grading wili not extend beyond the right-of-way of the road, excepting 
where otherwise shown in drawings. 

After the road-bed has been prepared and properly rolled the same shall 

be ·························- inches below the intended surface of the roadway; the surface 
thereof shall not be disturbed by any unnecessary carting or hauling upon 
it, but if the surface is disturbed the same shall be re-formed and re-rolled 
before the s~reading of foundation material. 

25. FINAL FINISH OF SLOPES AND SHOULDERS. 

The final finish of slopes and shoulders, in both excavation and embank
ment, must be completed before the spreading of the second course of road 
surface material. After such spreading no work will be allowed upon either 
slopes or shoulders that will tend to deposit any earth upon the work. 
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26. SHOULDERING. 

A shoulder of firm earth or gravel, found anywhere along the line of the 
road, is to be left or made on each side, extending at the same grade and 
curvature of road to side ditches or gutters. This shoulder is to be thor
oughly rolled and compacted. 

27. SIDE DITCHES OR GUTTERS. 

The side ditches or gutters . are to be excavated as per stakes furnished 
by engineer, in order to give an easy flow of water; no water shall be left 
standing on the road or. in the ditches. 

28. PAVED GUTTERS. 

Gutters shall be paved with concrete, stone blocks, brick, cobble stones or 
riprap for the lengths and widtbs ae shown on plans. The engineer may, 
however, change the location of paved gutters; he may .increase the amount, 
which excess will be paid for as an extra at the unit price bid• therefor only 
when ordered in the ma·nner prescribed in Article 4. 

If concrete gutters are used they shall rest on a sub-foundation of cinders 
or sharp sand, not less than six inches thick ; the concrete shall be composed 
of broken stone, or screened gravel, and sand and Portland cement, in ratio 
of 5, 3, and 1, and shall be not less than 4 inches in thickness. 

If stone blocks .are used, they must rest on a bed of good sharp sand or 

gravel of a depth not less than ....... -...... - ...... - ............... inches below the blocks. 
The blocks shall be laid vertically on edge and parallel with the line of 

the gutter. All end joints must be broken by a lap of at least three (3) 
inches. 

After the blocks are laid as above . specified, the surface of the blocks must 
be CO\ered with fine, dry sand, which shall be swept until the joints are 
completely filled. The blocks shall be then carefully rammed to a firm, un
yielding bed, with a uniform surface and with ·the proper grade and curva
ture. After ramming the blocks the surface of the same shall be again 
covered with fine, dry · sand, and again swept until all the joints are filled. 
Brick gutters will be laid as provided for stone block, but the joint must be 
grouted wiQh cement. · 

If cobble stones are used, the contractor shall proceed as above provided. 
The stones are to be set upon their small ends, with their greatest dimen
sions vertical and with their greatest horizontal dimensions parallel with 
the line of the gutter. 

After the cobbles are laid as above specified, the same are to be covered 
with sand, rammed and again covered with sand, as provided above. All 
stones broken in ramming shall be removed and replaced with perfect stones. 
Riprap w.Ul be laid of the same stone and! in the same manner as telford, ex
cept that the longest axis shall be parallel with line of gutter. 

The cost of excavating for gutters must be included in the price bid for 
paving. 
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29. UNDERDRAINS. 

Underdrains, as shown on plans, shall be constructed by the contractor 
when, where and as directed by the engineer. Additional underdxains, if found· 
necessary, may b~ ordered in by the engineer as provided in Article 4, and when 
so ordered will be paid for as an extra at the unit price bid therefor, which 
will i-nclude the. necessary excavation. They may be of the following type: 

(a) Tile drains shall be of ....................... .inch round porous tile. The top of the 

tile shall be at least ........................ inches deep, unless otherwise directed by the 
engineer and laid upon boards of not less than 6 inches in width and 1 inch in 
thickness; the joints shall be covered with salt hay, or material equally as 
good, and the trench filled with pervi{)US earth. 

(b) Stone drain may be used in place of the tile drain. A trench -····-·····-······-

........................... wide and ···············-·······-·······-·········-····- deep shall be excavated below the sub-

grade, said excavation to be filled with loose broken stone to within ····--···············
················-·······- inches of finished grade, then covered with salt hay or brush and 
fill completed with porous soil. 

(c) French drain may be used. The trench shall be ·························--···-··---··············· 

wide and ······-········-························-·····-····--· deep below sub-grade ; at the bottom shall 

be placed a ..... - ................... inch round, porous tile as above specified. - The trench 
shall be filled with broken stone and finished as above specified. 

30. PROVISION FOB DRAINAGE. 

If it be necessary in the prosecution of the work to interrupt or obstruct 
the natural drainage of the surface, or the flow of artificial drains, the con
tractor shall provide for the same during the progress of the work in such a 
way that no damage shall result to either public or private interests. He 
shall be held liable for all damages which may result from any neglect to 
provide for either natural or artificial drainage, which he may have inter
rupted. 

31. MANNER OF ROLLING. 

In rolling, the roller must start from the side lines and work towards the 
center, unless obberwise directed. The rolling shall at all times be subject 
to the directions of the engineer and "inspector. -The rolling will, in all cases, 
be carried on until the work is approved by the inspector and engineer . 

. All rolling of stone work must be done with a ten (10) ton standard power 
macadam roller, so constructed as to give a compressing power of not less 
than four ·hundred ( 400) pounds per lineal inch on drivers; said roller must 
meet the approval· of the engineer. Bituminous pavements may be rolled with 
an approved tandem roller, if the engineer so directs. 

If required, rolling of gravel roads may be done with a horse-roller, accept
able to the engineer. 
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32. BROAD-TIRE WAGONS. 

All wagons and carts used during the construction for thauling stone, earth, 
or any other materials must have tires not less than three and one-half (3%) 
inches in width. 

33. OBSTRUCTIONS. 

All obstructions to traffic between the curb lines must be removed by the 
contractor. (See .Article 5.) The contractor will replace in proper position 
outside of said lines any obstruction so removed that is the property of any 
municipal body, also letter boxes. He will be required to reset all fences 
moved during the work that did not encroach on the rig~ht of way when work 
was begun, but not otherwise, unless the same are specifically mentioned. 

34. BET.AINING WALLS. 

Retaining walls will be of concrete or rubble masonry. 
Concrete will be composed of one part PoPtland cement, 

parts sharp sand and .................................... parts of approved broken stone, slag or 
gravel will be mixed on boards by hand or in an approved batch mixer and 
used while fresh and without tempering. Masonry walls will be laid in 
cement mortar of one part cement and three parts of sharp sand. The stones 
will break joints longitudinally and transversely and the walls be thoroughly 

bonded. T1he waH will be drained by weep holes of 4" tile spaced -"-"·--··--
feet apart. 
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IV. MATERIALS. 

35. GENERAL. 

All materials used in building the road are to be furnished by the contractor. 
Samples of such materials as are hereinafter designated must be submitted 
with each bid or previously approved samples on file adopted ·with each bid. 
(See Proposal, page 34). Any proposal based on samples not complying 
with these specifications will be rejected. 

Failure to file or adopt samples will cause rejection of the bid. 
When samples are submitted, they must be filed with the engineer at ,his 

office and the State Commissioner of Pu·blic Roads at the Road Department 
at Trentod .• This should be done at least ten days before the ope~ing of bid9 · 
so as to allow time to submit new samples in case of rejection. No samples 
will be received for examination after bids have been opened. These samples 
must be plainly labeled with the bidder's name, class of material and· its origin. 

Broken stone in five pound bags or boxes. 
Binder, gravel and sand in five pound bags or boxes. 
Gravel for concrete in five pound bags or boxes. 
Slag for concrete in five pound bags or boxes. 
Sand for bituminous concrete pavements or mortars in five pound bags or 

boxes. 
Bituminous cements, fluxed and ready for use in one pound · tins or cans. 
Bidders will, in addition, submit samples of bituminous concrete pavements. 
These samples must represent tbe physical structure and composition of 

the pavement as laid; they must be three 'in number for each style of pave
ment proposed, of the specified thickness and four inches square. 

When previously approved samples are adopted, they will be design-ated by 
the numbers given such samples Wlhen approved and which are on file at the 
office of the State Commissioner of Public Roads at Trenton, and must be so 
recorded in the proposal. (See Article 49.) 

All bituminous cements hereinafter specified, shall be shipped ready for use 
without further fluxing at the mixing plant or roadside. No bituminous ma
terials shall be used until tested and released by the Department of Public 
Roads. 

Samples of each carload or tank must be submitted. Such samples may 
be taken before shi:pment, under special arrangement in each case with the 
department, or in default thereof must be taken by the engineer or inspector 
on arrival at the t~rminal nearest the work or at any other conveni'ent point. 

36. TELFORD. 

Telford base stone must be .hard and tough. 
No stone of greater length than ten (10) inQbes or width of four (4) inches 

shall be used, except each alternate stone on outer edge, which shall be double 
the length of the others and well tied into the bed of the road. All stones with 
a flat, smooth surface must be broken. 
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37. BROKEN STONE. 

All stone must be as nearly cubical as possible, broken with the most approved 
modern stone cruS!hing machinery. It must be of trap or approved native 
rock, free from all screenings, clay, soil or other objectionable substances, of 
uniform size and of the same kin·d and quality as sample. It must show . a 
fresh, crystalline surface. 

Macadam Foundation or two and one-half-inch, stone shall be broken stone, 
which must pass through a three-inch ring- and catch on a two-inch ri.ng. 

Macadam Second Course or one and one-half-inch, stone !:\hall be broken 
stone, which must pass through a two-inch ring and catch on a one-inch ri.ng. 

Macadam Special one and one-half-inch, stone shall be broken stone, which 
will pass a two-inch ring and be retained on one and one-half inch ring. 

Maoadam Surface or three-quarter-inch, stone sb.al1 be broken stone, con
taining not over 5 per cent. of material retained on one-inch circular openings 
or 8 per cent. which will pass one-half-inch circular openings. 

Dustless Screenings shall be broken stone containing not over 5 per cent. 
of material retained on %-inch circular openings or 8 per cent. which will pass 
one-quarter-inch circular openings. 

Grit shall be broken stone containing not over 5 per cent. of material re
tained on %-inQh circular openings or over 4 per cent. which will pass lh-inch 
circular openings. It must be clean and fre.e from dust or dirt. 

Dust shall be broken stone and include all material which· will pass one· 
quarter-inch circular openings, but must be free from soil, loam or chi.y. 

Filler for use in bituminous mortars or bituminous concrete shall be Port
land cement, ground limestone or trap rock dust, 85 per cent. of which must 
pass a 100-mesh sieve and 65 per -cent. a 200-mesb sieve. 

38. GRAVEL 'AND S.t\ND. 

Road Gravel A is to be composed of q-qartz pebbles, chert, sand, clay and oxide 
or, hydrate of iron, in such quantities that the gravel will pack under pressure 
into a bard, dense pavement. It will be judged solely by comparison with the 
samples furnished. 

Road Gravel B is gravel not deemed suitable for surface work, but may, 
on approval of sample by the Engineer and State Commissioner of Public 
Roads, be used for £oundations of gravel roads. 

Road Gravel A and B shall not contain over 20 per cent. of material which 
will be retained on two-inch circular openings. 

Gravel for use in concrete shall be free from loam or clay. It must all pass 
1%-inch circular openings and contain not over 45 per cent. of material which 
will pass %-inch circular openings or over 5 per cent. of material which will 
pass lh-inch circular openings. Gravel containing not over 25 per cent. of 
clean sharp sand which is free of loam or clay, may be used without screening 
if it fulfills the requ'irements of the above specified gravel after the sand has 
been removed. It must, however, be first tested and approved by the State 
Department of Public Roads. 

Sa·nd, unless otherwise specified, shall be :hard-grained quartz sand, uniformly' 
graded in size, moderately sharp, free from loam, clay, lumps of ferruginous 
cemented sand or other foreign materials. If used in a bituminous con<!rete 
pavement or bituminous mortar, must contain not less than 15 nor more than 
30 per cent, of material which will pass an 80-mesb sieve, or over 4 per cent. 
passing 200-mesh sieve. 
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39. S1.'0NE BLOCKS. 

':Db.ey shall be of the best quality of rock and subject to the approval of the 
engineer and inspector. Each block shall measure not less than eight (8) 
nor more than twelve (12) inches in length, not less than three and one-half 
(3%) nor more than four and one-half (4lh) inches in width, and not less 
than seven (7) nor more than eight (8) inches in depth. All blocks shall be 
of the same quality as to hardness, color and grain. No outcr<>p, soft, brittle 
or laminated stone will be accepted. The blocks must be split and dressed so 
as to form, w,ben· la:d, close end joints not exceeding one-half (%) inch in 
width, top and bottom, with fair and true surfaces on top, bottom and ends. 

40. COBBLE STONES. 

The cobbles must be good, hard, sound stone and of as uniform size as 
practicable. Medium size stone, n.ot over five (5) inch face on its longest 
diameter, must be used, excepting for center line and side lines of gutter, 
where eight (8) inch stone may be used. 

41. AGGREGATES FOR CONCRETE • 

.All stone or slag for concrete must have a fresh, clean surface, free from 
.mud, dirt, clay or loam. It must have a crushing strength of not less than 
800 lbs. per square inch. 

42. CONCRETE. 

All concrete sball have a crushing strength at bbe end of 7 days of not 
less than .................................... per square inch, at the end of fourteen days of not 
less than ............................... ,.... per square inch, and at the end of 30 days of not 
less than .................................... per square inch. 

It must be uniform in structure and composition and not absorb over 
.................................... per cent. of water when dried in vacuum. 

43. PIPES. 

Round, porous tile shall be well burnt and true in form and size, free 
f-rom cracks, chipping or other defects. 

Vitrified tile shall be well burnt, true to form and size, free from cracks, 
blisters or other defects, of sufficient strength for · the work and fittP.d with 
bell and spigot ends. 

Cast iron pipe shall be true to pattern without cracks and uniformly coated 
with a bituminous paint. 

44. BITUMINOUS CEMENTS. 

Must be free from water, uniform and homogeneous. They must pas~ the 
requirements designated below for the respective type of pavement for which 
they are intended to be used. 

45. ASPHALT CEMENTS. 

Asphalt cements may be made from petroleum or from fluxed or unfluxed 
refined natural asphalts, and must be free from tar or tar products. Their 
chemical constituents and physical properties may vary with the character of 
the road surface for which they will be used. 
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1----B~-- 1----C~--1----D~--1--~E----1--~J--- ---K~-
:Min. Max. Min. :Max. Min. Max. Min. Max. Min. Max. Min. Max. 

l. Specific Gravity.......................................................................................... .995 ......... 1.000 ......... 1.015 ......... 1.010 ......... 1.035 ......... 1.010 ........ . 
2. Penetration............ ... ...... ... ..................... ... ...... ....... .... .. ...................... ...... ......... ......... 120 140 60 90 140 160 55 85 ................. . 
a. Penetration after Evaporation...................................................... ...... ...... 90 ......... 50 85 45 65 50 90 40 60 90 120 
4. Evaporation Loss............ ................... .. .. . ...... ......... ... ...... ...... ...... ............ . ........ 205' ... ...... 5.0~ ......... 5.D;J ... ...... 5.0j! ... ...... .5~ 28% 35)1> 
5. Solubility in CS2 Residual Asphalts..................................................... ...... 99.5% ......... 99.5~ ......... 99.5% ......... 99.5% ......... !:l\1.7% ........ . 99.5:' ........ . 
6. Flash Point........................................................................ ........ ............... ......... ......... 175 ......... 175 ......... 175 ......... 175 ......................... .. 
7. Ductility at 50 Penetration......................................................................... 20 ......... 25 ......... 25 ........ 25 ......... 50 ......... 25 ........ . 
8. Viscosity ... ..... .. . .. .... .. ................... ... .. ... .......... ... .... .. . .. .. ... ...... .... .. . .. . .. .. .. .. .... 540 720 . .. .. .... . .. ...... . .. ...... . .. .... .. .. . .. ... . .. . ...... . .. ...... . .. ...... 1300. 1600 
9. Paraffin Scale.................................................................................... ......... .. ....... 3.0% ... ...... 2.0~ .. ....... 2.0j .. . ...... 2.0l! ......... 0.5 ......... 3.0 

10. Distillates- 0° to 150° C. of a Specific Gravity below :731 (62° B) ......................................... ........ : ......... ......... ......... ......... ......... ......... 8* 12% 
" lb0° to 300° C. " " " " .802 145° B).............. ......... ......... ......... ......... ......... ......... ......... ......... ......... ........ 18* 2:2% 

The above tests are to be made in the manner . designated herein below : · 
1. "Specific Gravity" is taken at 15.5° C. in a regular picnometer bulb, on grades C, E and K at 100 penetration. 

'l"he bulb is first filled nearly full of the hot bitumen and, when cool, weighed. It is then placed in a bath of water kept 
at 15.5° C. for two hours, filled with distilled water at the same temperature and re-weighed. 

2-3. "Penetrations" are taken at 25° C. with a Dow Penetration Machine, using a No. 2 needle applied for five 
seconds under a 100-gram load. 

4. "Evaporation Loss" is determined by heating continuously twenty grams of the bitumen in a tin dish two and 
one-quarter inches in diameter by one inch deep for a period of five hours in a closed air bath kept at 163° C. 

5. "Solubility" is the bitumen soluble in cold C. P. carbon bisulphide. 
6. "Flash Point" is determined in a New York State Closed Oil Tester. 
7. "Ductility." These tests are all taken at 25° C. on a Dow Ductility Machine. The briquette pulled is cast in a reg

ular Dow mold. It is kept at 25° C. for two hours before testing. When softer than desired, the bitumen must not be 
heated above 204 o C. during concentration. · 

8. "Viscosity." An Engler Viscosimeter is used. The first 50 cm.8 only are recorded. Grade K at 25° C., all others 
at 90° C. 

9. "Paraffin Scale" is determined by the distillation modification of the Holde Method. 
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46. TAB CEMENTS. 

Tar may be either coal tar or petroleum tar. The former will be known as bituminous material M and N, and the 
latter S, T and U. They must be free from water and c·omply with the following requirements: 

GRADES. 

M. N. 0 . s. T. u. v. 
1---,---- [ - ------,---- -----,------ ----- ----- ----11----

------------------- Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. Min. IMax . ."'in. Max. 

1. Specific Gravity.......... .. ........... ...... ...... ........................ ......... 1.22 1.30 1.15 1.22 1.20 1.28 1.14 1.16 1.115 1.175 1.120, 1.155 ................. . 
2. Penetration....... .... .. . .. .. .. .. .... .......... .. .. .. .. .. .. . .. .. .. . . .. .. .. .. . .. .. .. .. ....... . .. .. .... .. .. .. .. .. ...... . .. .. ..... .. .. .... . 350 ... .. .. .. 240 260 ......... ' ......................... .. 
3. Floa.t Test, seconds ....... ....... -.................................................. 150 210 ......... .... ;.... ......... .. ...... . 80 120 140 180 301 70 ... ............. .. 
4. Viscosity at 900 C........... ...... ................... ........... .... ......... ..... .... ..... ......... 40 80 80 120 210 300 480 540 40 80 ...... ......... .. 

i: 5~*~~~~~~:.·;;-;:;;;:;_:-;:::·:.:;:·;_::-p:::.::::;;.:::::::: :::T~. ~; :::':F · ~~~ ::::7 ···~~ >~, 2~ :·:>~ 1 ·}~ ::·::.t· i ···~~~-:::::::·: E.:: 
· 10. Naphthalene content of total Distillates ............. .. ............ ... ......... 1 5.0~ ......... , 5.0l ......... f>.O" ......... 1 2.01 ......... 2.0~ ......... 1 2.0~ ......... : ....... .. 

The above tests are to be made in the manner designated herein below : 
1. Same as for asphalt cements. 
2. Same as for asphalt cements. 
3. The New York Testing Laboratory Viscosimeter is used. The water must be kept at 50° C. 
4. The cement is first passed through a 20-mesh sieve, then tested as given for asphalt cements. 
5. Carbon bisulphide is the solvent used, the material is filtered as soon as in solution. 
6. Same as for asphalt cements, but for 21 hours at 105° C. 
7. Same as for asphalt cements. 

8-9. One hundred grams of the cement are distilled in a standard 250 cm.3 Engler Distilling Flask. The per cent. of dis
tillate is determined by weight, and the heating is continuous. 

10. The . distillate is cooled to 0° C, and the naphthalene is filtered off and determined by weight. 
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47. LEGEND. 

Bituminous cements C, D and E, are asphalt cements of different con
sistencies but of about the same quality. C is to be used in pavements 
constructed by the penetration method (Surface Type C), D in bituminous con
crete pavements constructed by a hot mixing method (Surface Type G), and 

E or ·-·-······-······················ in bituminous concrete pavements constructed by a cold 
mixing method (Surface Type H). 

Bituminous mortars will be prepared from cements D, E, J, K or .............. ·-·········· 
Bituminous cement B will be used in constructing · surfaces Type B and D. 
Bituminous cements N. & U are soft tars (N & U being "cut backs"), 

and can be used in constructing road surfaces, Types B, C, D, E & F. 
Bituminous cements M & S are soft tar pitches, and can be used in con

structing road surfaces, Types C or E. 
Road surface Type G can be constructed with bituminous cements M & T. 

48. CEMENT. 

Cement will be Portland cement, meeting in all respects the standard of 
the American Society of Civil Engineers. All cements shall be stored by the 

· contractor in some secure dry place. It must be sampled at least 10 days 
before using. 

49. APPROVED ROAD MATERIALS. 

The following samples of materials have been approved and are on file at 
the office of the State Department of Public Roads at Trenton. Bidders de
siring to adopt samples as provided for in Article 35, will designate such 
samples by the numbers under which they are filed and which are given 
herein below. When samples are adopted, they must be so recorded in the 
Proposal on page 34. 

ASPHALT CEMEN'l'S. 

GRADES. 

SUPPLIED BY I 
- -----------l--B-.- __ c_.- __ D_. ___ E_.- __ J_. - __ K_.-

Barber Asphalt Co. . . . . . . . . • . . . . BlOlB BlOlC BlOlD BlOlE .......•.•....•.•••• 
Gulf Refining Co ••..............••.••••.•••.•••.••.•..•..•.••••..•••••••.........•.•..••..•• 
Headley G. R. Co. . • • . . • . . . . . . . . HlOlB HlOlC HI OlD HI OlE . • • . • . . • . . HlOlK 
Johns-Manville Co. . . . . . . . . . . . • • . . . • . • .• . . . . . .. . .• . • JlOlD ............................. . 
Standard 011 Co. . . . . . . . • . . . . • . • • SlOlB SlOlC SlOlD SlOlE .........••...•.•••• 
Sun Refining Co........................... SulOlC SulOlD ............................. . 
The Texas Co................... .... • . •.. . TlOlC TlOlD TlOlE ................... . 
Union 011 Co ............................. UOlOlC UOlOlD UUo

81
t
0
0
1
1EE .u .. o •• lO·l··J• .I·.·.·.·.· .. ·· .. ·•.• .. u. S. Asphalt Co •.•.. . ....•..•• USlOlB USlOlC USlOlD 

1 ::~~:~-tu~:~nc0A.~i>h~ii · ~-- ;::::. ·-wQ·ioiB. ·w<iioic· ~1~PD ·-wQ·ioiiD" ·w<iioij" :::::::::: 

:::: .. :::: .. : ~ ~: ~.:. ~: ~:.:: ~:::: ~. ·~: :~ -~~: :_:\~~~:: :_ \ \\~ ::~ :i: }(··:·:·:·::·\ ·:·:·:::: ::::1.:::. ~ :::: 
TAB CEMENTS. 

GRADES. 

SUPPLIED BY 
M. N. 0. s. T. u. 

- ------ - ----1-------------------------
Barrett Mfg. Co .............. . BtlOlM BtlOlN • . . • • . • . . . .. .. • • • . • • . .................. . 
Dolorway Paving Co ........... . ..... . .... .......... DlOlO .............................. . 
United Gas Imp. Co ••.••••....• . . .................. "I"......... UglOlS UglOlT UglOlU 

:::::::::::::::::::::::::::::: ·:::.:::::: :::::::::::::::::::. 
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PAVEMENT SAMPLES. 

SURF ACE PAVEMENT TYPES. 

SUBMITTED BY 
E-E. G. B. J. 

Amies Road Co.. • • • . • . . • . . • . • • • • • • . • • . • • . • . . • • • • • A 701B ......•••••....••••••••• 
Barber Asphalt Co.. • . . . . • . . . . . . • • . . B701G B701B ......•••••....••••••••• 
Dolorway Paving Co. . . • . . • • . . • . • • . . . . • • • . . . • • • . . • • . . . . . • • • • • • • • . • . D701J 
G. F. Brackett...... . • . . • . . . . •• • . . . G. F. B701G .•..•.••..••••.......••.......••.•••••• 
0. T. Eastburn ... . . . C. T. E. 701EE C. T. E. 701G C. T. E. 701B ......••.......••.•••••. 
N. J. S. Road Dept.. N. J. 701EE N. J . 701G N. J. 701B .....••...•••.•••••••••• 
Warren Bros. Co.... . . . •• . . . • •• •• • . W701G .••••••••••••..........••...........•.. 

..................... ··············· .................... .......... ························ 
Atl. Westrumlte Co ...........•.•.....•......... . .. A. W. Co. 701B .....•...••.....•..•.•.. 

........... .......... ··············· ............. .... ..................................... . 

ROAD METALS. 

SUPPLIED BY Broken Stone Snnd. Gravel. 

B. B. Crushed B. Co. . B. B. 0. S. Co. 201 • . • • . . . . • • . . . . ..•....••.. 
Birdsboro T. R. Co... B. T. R. Co. 201 ..•••...••...........••.• 
Commonwealth Q. Co. C. Q. Co. 201 .........•............•.• 
Cow Bay Sand Pits... . . • • . . . .. ... . . • • • . . . . • . C B. 301 ........... . 
Hudson Co. Quarries... H. Q. Co. 201 ........................ . 
Crossman Co. • • . • •• • . • • • • . . . .. ... • . •• • . • . .• . Cr. Co. 801 ...•....•••. 
D. R. Q. & C. Co.... . . • • • . . . . . . . . . . . . • . . . . . . . •.•....••..•.•......•••• 
E. J. Lavlno & Co.... E. J. L; & Co. 201 ........••.••...•....••.. 
Francisco Bros. . • • . • . Fr. Bros. 201 ........••.....••.....•.• 
Gen. Crushed s. Co... G. C. S. Co. 201 ..••.......•..••......•.. 
I. P. Go1r.. .• • • • • • . . • . . • . .. . . . . .. . . . . • . . . . . • . Go1r 301 .•..•....... 
Diamond Stone Co. • . . D. S. Co. 201 ....•.•.......•. . ........ 
J. Tilton • . • • • . • . • • • . . . • • . . . . . . . . . . . . . . . • . • • J. T. 801 ....•....... 
Wm. Dahm . . • . . . . . . • . Wm. D. ~01 .•..••.... • .•....•....... 
Knickerbocker L. Co.. K. L. Co. 201 .•••••.•••.•...••....••.• 
Morris Co. C. S. Co. • • M. Co. C. B. Co. 201 • . . • . . . . • • . • • • •••.•..••.. 
Norcross & Edmunda.. . • • • . . . . . . . . • . . • • • . . . . . N. & E. 801 •••••...••.. 
Penn Trap R. Co..... P. T. R. Co. 201 ....•.........••..•••••.. 
S. B. Twining Co...... S. B. T. Co. 201 ....•.............•...... 
Swedeland Slag Co .• · •...••............... . .•. 
Wagner's ..................................... w"a"g: soi .. : : : :::: : : :: : 
w. · ·n:: · i;~i~~d::: ~:::: · · · · ·-w: ii: ·~~: ·2o1: · · · · ·. ·. ·.: ·. ·. ·. ·.:: ·.:: ·. ·. ·.: ·. ·. ·. ·.:::: 
I:o~-g ·li;~~~it. :: : : : : : : : : : :: : : : : :: ::: : : :: :: : : :: : .. i:: .. iJ: ·aoi . . : : : : : : : : : : : : 
Bush Pit ..••. , • • . . • . • • •• • • . . .• ••• • • . • • • • • .• • Bush 301 .•...•...... 

....................... ...................... . 
Lukens & Yerkes...... L. & Y. 201 

N: y: T~~p ii~~k· c~:::: · ·N: · j: ·.r:· n:: c~: 2oi· · 

....................... ······················· 
August Thiel ..... , . • . Thiel 201 

N: ·s~:f~i.: ·::::: ::::::: · · · · · · N: ·s~: ·20i · · · · · · 
ii;~~~. iJ~~~: . .'::::::::: ..... ii .. ii;~: "20i ..... 
E~gi~ ·:a~~i· Q~~;;;: : : : · · · · · :m: · n:: · Q: · 2oi · · · · · 

Slag. Brick. 

············· ············ s. s. Co. 501 ••••..•••••• 

. NOTE.-All the various sizes of broken stone (produced at any one quarry) are included 
under the one flUng number. To adopt the products of any one quarry, write the ftl1q 
number in the Proposal, thus B: T. R • . Co. 201 wm adopt all the various lllzee of atone 
produced by Birdsboro Trap Rock Co. 
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V. FOUNDATIONS. 

50. GENERAL. 

The roadbed, having been formed and rolled as hereinbefore specified, must 
be inspected and approved by the engineer and inspector before any material 
is placed thereon. No surface material will be spread on the foundation 
until the latter has been likewise inspected. and approved. 

The foundation will be of any of the following types, as . designated in the 
Estimate of Quantities. 

51. TYPE A. CONCRETE. 

Concrete foundation shall be composed of one part of Portland cement, 

··········································-···· .. ·- of sharp sand, and ............................................. of approved broken 
stone, slag or gravel by weight and ............................................. · inches in depth after 
completion. The concrete must be mixed until uniform and homogeneous in an 
approved concrete mixer of the batch type. Sufficient water must be used to 
make a soft semi-liquid mortar. It must be spread at once after mixing, 
tamped and floated until thoroughly consolidated and the mortar has been 
forced to the surface, filling all surface voids. No porous places or unfilled 
voids must show on the finished surface. It must be wet daily and protected 
from the sun, frost, travel, dust and mud for at least five days after laying. 
The required curvature and surface finish must be secured by the use of a 
templet. (Retempering or grouting will not be allowed.) 

All concrete mixers must be provided with measuring pins or scales so 
arranged that the various materials can be accurately measured or weighed. 

Expansion joints will be placed at distances of ........................... feet measured 
along the center line of the road. They shall be of the following type: 

(a) The joint in this case will be '% inch wide and shall be filled flush with 
the top of the pavement ·with an approved bituminous cement. This cement 
shall be applied hot. The expansion joint and surface of the concrete adjacent 
this joint must be clean and entirely free from all dirt or other foreign ma
terial when the bituminous cement is applied. 

(b) Trhis expansion joint shall be formed of three thicknesses of tarred 
roofing felt number ........................... ' 

(c) This joint shall be formed of two steel plates, weighing 71h pounds to the 
square foot, designed to mechanically lock with the concrete and separated. from 
each other by two thicknesses of roofing felt number ........................... The plates 
shaH be loosely connected with a bolt so as to allow motion and their upper 
edges Srhall be 14 inch below the :finished surface of the concrete. 

When this foundation is intended to be used for surface pavement, Tyr>e D, 
the surface shall also be broomed with a steel broom until of a uniform 
character, free from all inequalities and slight depressions. 
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U~. 'l'YPE A -A. 

Upon the foundation described under Type A, while the same is yet wet and 
soft, there shall be spread 100 pounds of special lo/:rinch stone per square yard 
which shall then be forced into the concrete by light tampin~, until the upper 
edges and• corners of these stones are about ¥.!-inch below the finished surface 
of the bituminous pavement and project from % to % of an inch. above the 
surface of the concrete. Should these stone sink below the surface of the 
concrete or be forced beneath ulie surface by improper tamping, additional 
stone must be applied at suclJ.. points and retamped to the proper grade. The 
finished surface must be covered with partly imbedded stone firmly held in 
place. 'l'his foundation is 'to be used with EE 'Type of surface. 

53. TYPE B. TELFORD FOUNDATION. 

A bottom course of stone, of an average depth of ..... - ..... .:. ______ ...... -inches, is to be 
set by hand as a close, firm pavement, the stones to be placed on edge, broad
est edge down, lengthwise across the road in such man,ner as to break joints 
as much as possible, the breadth of the upper edge not to exceed. four ( 4) 
inches. The interstices are then to he filled with stone chips, firmly wedged 
by hand with a hammer, and projecting points broken off. -

54. TYPE C. MACADAM FOUNDATION. -

A bottom layer of broken stone, consisting of two and one-half (2lh) 

inch stone, shall be deposited in a uniform layer, having a depth of .... _____ .. __ _ 
inches, and rolled repeatedly until compacted to the satisfaction of the 
engineer and inspector. 

The depth of loose stone in this and all other courses must be measured 
by blocks the required thickness of the said loose stone. These blocks must 
be placed at frequent intervals amid the loose stone when being spread. 

55. BINDER ON THE FOUNDATION. 

On the first course of stone, whether type B or 0, a quantity of stone 
screenings, gravel or sand, or mixture thereof, will be spread in uniform 
layers, and the whole rolled until the stone ceases to sink or creep in front of 
the roller. The hinder shall not be applied in sufficient quantity to com

'pletely cover or form a coating upon this course of stone. Before, and until 
the second course of stone is spread, the first course must be firmly bound 
together, of the proper grade and curvature, and free from all ruts or loose 
surface stone. -

56. TYPE D. GRAVEL B FOUNDATION. 

When road gravel B is tq . be used as foundation material it will be spread 

over the sub-foundation _to a depth of ............... - ..... -..... inches in the middle and 

.................................... inches ai the shoulders. The material will then be brought to 
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a smooth, even and hard surface by rolling or scraping or both, as directed 
by the engineer, and1 if deemed necessary by him, shall be watered so as to 
secure proper consolidation. 'l'he depth of gravel in this and all other courses 
must be measured by blocks or boards of the proper dimensions. 

VI. ROAD SURF ACES. 

57. GENERAL. 

Under this heading will be included all work and material nect:ssary to 
complete the road from the foundation up. In all cases where bituminous 
cement is used the foundation must be dry and swept clean of superfluous 
binder or loose stone when the surface pavement is laid. No travel will be 
allowed on or over the bituminous material until the work is complete. 

The finished surface in all cases must conform to that shown on cross sec
tions and profile and be smooth. No depressions or elevation will be allowed. 

The furnaces or ovens used for heating all mineral aggregates must be so 
constructed that the latter will be uniformly heated and be approved by nbe 
State Department of Public Roads. The temperature of these mineral ag
gregates when ready to be coated with the bitumen, must not be less than 
120° C. or over 200° C. The mixing of all mineral aggregates with a bitu
men, must be done in an approved asphalt mixer which will uniformly coat 
these aggregates with the bitumen. 

All bituminous cements 1having a penetration of less than 300 at 25° C. 
must be heated in approved heaters which will heat them uniformly without 
burnin·g or coking. The bitumen must have a temperature of not less than 
120° C. when used and be free from unmelted lumps, but at no time shall it 
be heated above 200° C. 

The contractor must keep on hand a regular asphalt thermometer and provide 
such measures or scales as the department may deem necessary to secure the 
required amount of bitumen or to determine the amounts of the various in
gredients composing the mineral aggregate, needed to make the pavement of 
the proper composition. 

All stone an·d bituminous surfaces must be rolled in a manner satisfactory 
to the engineer. 

58. TYPE A. MACADAM. 

Shall consist of one and one-half (llh) inch stone. This shall be spread 

in a. uniform layer having a depth of ······-······-······-···-····· .. ·-·- inches, loose measure, 
and rolled until thoroughly settled into place to the satisfaction of the engi
neer and inspector. 

Binder shall consist of screenings, gravel, sand or a mixture thereof as 
ordered by the engineer. It shall be applied in thin layers and not rolled until 
dry. The application of binder with intermittent rolling shall continue· until 
the voids have become filled in the 1¥:!-inch stone .. Water shall then be applied 
in such quantities that a wave of mud forms in front of the roller. The 
rolling shall continue until the pavement is thoroughly consolidated. 

When the one and one-half (l%) inch stone bas been rolled, a coat of 
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fifty (50) per cent. of three-quarter (%,) inch stone and :fifty (50) per cent. 
of screenings, properly mixed, is to be spread, of sufficient thickness to make 
a smooth and uniform gurface, then again rolled until the road becomes thor
oughly consolidated, hard and smooth. 

Any depressions formed during the rolling, or from any other cause, are . 
to be :filled with one and one-half (llh) inch stone, or three-quarter (%) 
inch stone, or both, and screenings, approved by the engineer, and the roadway 
brought to the proper grade and curvature, as determined by him. 

Water must be applied in such quantities, at such times and in such manner 
as directed by the engineer_ or inspector. 

59. TYPE B. MACAD,AM .WITH A BITUMINOUS DRESSING, 

The second course of one and one-half (11h) inch stone shall be spread 

····--······-·······-·······- inches thick, loose measure, and rolled as directed for Type A. 
It shall be bound with screenings, sand or a mixture thereof. This binder 
should be dry when spread and rolled until it has fallen into the voids. Just 
enough should be added to fill the voids, but not sufficient to form a layer on 
top of the one and one-half (llh) inch stone. Water shall then be applied in 
such quantitY that a wave of mud is formed in front of the roller. The 9rolling 
must continue until the mass is thoroughly consolidated, hard and smooth. 
When dry the road shall be swept with a street sweeper until free from all 
loose material and until the ends of the llh-inch stone show on the surface. 

The exposed ends of these stones must be perfectly clean and free from all 

foreign material when the oil is applied. Bituminous cement B or ···························
will' then be applied at th.e rate of 5 pounds of bitumen per square yard 
from an approved pressure distributor at a temperature of not less t:han 

............................................. This cement must be spread in two coatings if so ordered 
by the Department; but can only be applied: dUTing clear, hot weather. The 
road surface S!hall be moistened just before the cement is applied only when 
so ordered. Sand or grit or both previously distributed along the work will 
then be applied to a thickness of three-quarters (%,) of an inch. The road 
should not be rolled until the sun has drawn the bituminous cement as near 
the surface as possible. Should bituminous material appear on the surface, 
more sand or grit will be applied at these points and the road re-roHecl A 
thin coating of sand or grit must cover the finished work. 

60. TYPE C. BITUMINOUS MACADAM. 

The second course of one and one-1half (llfz) inch stone shall be" spread 

-------·--········----· inches thick, loose measure, and rolled as directed for Type A. 
The voids shall then be filled with dustless screenings and grit until about 
75 per cent. of them 1have been filled. This ·material must be dry when spread 
and the road rolled repeatedly until the fine stone has settled into the voids. 

Bituminous cement ······-·····································--·---- Sihall then be spread by hand or by 
an approved pressure distributor in a uniform layer at the rate of 10 pounds 
of bitumen per square yard. A layer of grit and dustless screenings shall be 
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spread at once and the road rolled until firmly consolidated. A second appli
cation of bitumen shall then be made at the rate of 5 pounds per square yard, 
covered at once with a coating of grit and the road again rolled until it bas 
the proper density and surface. 

The stone must be dTy when coated with the bitumen and the road protected 
from travel from the time the top course is spread until the bitumen bas been 
applied, 

The bitumen must have a temperature of not less than 120° C. or over 180° 
C. when applied. 

61. TYPE D. CONCRETE SURFACE. 

i'f'his pavement shall be foundation Type A. It must be protected from travel 
for at least 10 days after being laid. It must be finished as described in sec
tion 51, Foundation Type A. 

62. TYPE E. BITUMI;'IIOUS 1\iOHTAR MACADAM. 

'l'he second course shall consist of special one and one-half (11;2) inch 
stone. It shall be spread twl() inches thick, loose measure and brougbtt; to the 
proper grade and curvature of the finished pavement. These stones must be 
consolidated by rolling, before the application of the mortar. Bituminous 
m'Ortar as specified in 'rype E E shall be spread in one or two courses as 
directed by the State Department of Public Roads at the rate of 75 pounds 
per square yard for unemulsified bitumens and 100-120 pounds per square yard 
for emulsified bitumens. The first application shall be about 50 pounds per 
square yard and rolled well into the voids before the second application is 
made. The stone must be dry and clean when this mortar is svread. After 
being roUed, all travel must be kept off these stones until they have been 
covered with the mortar. 

63. TYPE E E. 

L'pon foundation A-A there shall be spread seventy pounds of bituminous 
mortar per square yard. '.rbis mortar must be spread in a uniform layer. 
It must be spread only during warm, clear, dry weather. 

The bituminous mortar m11st ccmtain not less than eight or more than 
eleven per cent. of bitumen soluble in carbon bisulphide. The exact amount 
of bitumen. to use between these limits shall be determined by the State Depart-

ment of Public Roads. Bituminous cements ................................. ..................... may be used. 
The mineral aggregate shall consist of sand and approved filler. Trap rock 

grit must be used when so ordered. Screenings that have been tested and ap
proved may be used. Tfhese ingredients shall be proportioned in the manner 
designated by the State Road Department. The sand used must comply with 
the requirements of Article · 38. 

Natural rock asphalt may be used as a bituminous mortar. It must be 
. uniformly impregnated with not less than 7 per cent. of bitumen. thoroughly 
ground and contain no lumps which will not pass one inch circular openings. 

The bituminous mortar must have an average temperature of not less than 
110° C. when delivered on the road if prepared by the hot mixing method. 
It must be prepared in a manner ·approved by the State Department of 
Public Roads. 

8 
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64. BITUMINOUS CONCRETE PAVEMENTS. 

Bituminous concrete pavements are defined as pavements composed of 
stone, clean sand and a satisfactory filler, bound together with bituminous 
cement. 

The proportion of the different sized ingredients forming the mineral ag
gregate given herein below for the different types of pavements, shall be deter
mined by weight. T.he exact amount of bitumen to use and the penetration it 
shall have between the limits defined Jlerein for each type of pavement, shall 
be determined by the State Department of Public Roads. . 

The sand used must comply with the requirements of Article 38. 
These pavements must present an even uniform surface, free from depressions 

which will bold water. They must be of uniform composition, thoroughly 
bonded together, water-tight and must weigh not less than 115 pounds per 
square yard per inch of specified thickness. 

Porous spots whiCh remain wet after the surrounding surface has dried 
must be replaced with proper material. 

They must be not less than ............. _ ....... -................. .inches thick after ultimate com-
pression. 

65. HOT MIXED. 

All pavements which are composed of a mineral aggregate held together 
with a bituminous cement and are mixed and laid while hot, must conform 
to the following additional requirements: 

The pavement must be prepared from bituminous cement D or J. 
The plant usedt to prepare these pavemeDJts must be of the "batch type." 

It must be provided with separate chambers for heating and mixing the in
gredients. If the drier is not completely emptied of each batch mixed, then 
the plant must have a rotary screen with 1, lh and lh inch circular openings 
to screen the h-eated mineral aggregate. Other sizes · must be added when so 
ordered. The bins into Wihich the hot screened aggregate falls, must be di
vided to correspond to the different sized openings in the rotary screen. 

The paving mixture, when dumped on the roadbed ready . to be spread, 
must have a temperature of not less than 120° C. If any segregation of 
the mineral aggregate takes place during hauling from the mixing plant, 
the whole must be uniformly remixed before any part of this load is spread. 
If the temperature of the mixture has fallen below 110° C. before it is in the 
proper condition to spread, it must be reheated. 

The paving mixture shall be spread evenly on . the foundation with hot 
iron rakes and shovels. · The rolling shall be done · as quickly as possible 
after the material is spread, while it is still hot and pliable. When the 
paving mixture is hauled on the road in dump wagons it shall be kept 
covered in transit, dumped on platforms and shoveled into place. As soon 
as spread the paving mixture shall be rolled. Rolling must be steadily kept 
up until all roller marks shall disappear, and the surface gives indications of 
no further compressibility. 

The paving shall be done so that the number of joints between the hot 
and cold material may be reduced to the minimum. When it is not practica
ble to lay it continuously and a joint is unavoidable, the edge of the cold 
material shall be cut off in a straigM line at an obtuse angle to the surface 
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and far enough back from the edge thus cut off to insure a smooth and even 
surface after completion. Where the joint is to be made, the surface must be 
painted ov€r with bituminous cement, the hot material raked over the edge 
and thoroughly rolled. The surface of all finished joints must be on the same 
plane as the finished surface of the pavement. Joints that project above or 
are below the g€neral plane o~ the surface, must be brought to the proper 
grade or remade. The faces of the curb and gutter, iron castings, etc., shall 
be painted with the bituminous cement before the paving mixture is laid. 

As soon as possible after the rolling of the mixture is finished, and while 
the surface is still fresh and clean, and, if possible, while warm, a seal coat 
of approved bituminous cement of a proper consistency 'to be flexible when cold, 
shall be spread over the surface. It shall be applied while at a temperature, to 
be fixed by the State Department of Public Roads, of from 135° to 200° 
C. depending on the bituminous cement used, and evenly spread with rubber 
"squegees. Only a sufficient _coat shall be . spread to flush the surface voids 
without leaving an excess. Immediately over this a top dressing of sand, 
fine clean gravel, or screenings. or a mixture thereof, free from dust, which 
must be perfectly dry and heated in cold weather, shall be uniformly spread 
and thoroughly rolled into the surface. A small surplus of this dressing shall 
be left upon the surface. 

When the work has been completed as specified above, additional com
pression in the wearing surface shall be secured by rolling with a ten (10) 
ton power macadam roller if ordered by the State Department of Public 
Roads or the engineer. 

66. TYPE G 1 . 

• The mineral aggregate shall consist of from 55-60 per cent. Trap Rock 
Grit, from 40--35 per cent. sand and from 4--8 per cent. of filler by weiglht. 

T,he paving mixture must contain from six and one-half to nine per cent. of 
bitumen by weight. 

67. TYPE G 2. 

The mineral aggregate shall consist of three-quarter inch stone or dustless 
screenings, sand and filler. These ingredients shall be mixed in the following 
proportions: ston€, 60--70 per cent.; sand, 35-25 per cent, ; filler, 3-7 
per cent. 

The paving mixture must contain from six to eig.ht per cent. of bitumen. by 
weight. Upon the approval of the Department approved screenings can replace 
part of the sand. 

68. TYPE G 3. 

The mineral aggregate ~ust all pass one and one-half inoh circular open
ings. It shall consist of broken stone, screenings, sand and filler so propor
tioned and graded that the resulting mixture shall have the following com
position: 

Amount passing 1'% in. and retained on lh in. circular openings, 40-60 
per cent. 

Amount passing % in. and retained on % in. circular openings, 10--20 per 
cent. 
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Amount passing :14 in. circular openings and retained on 10-mesh sieve, 
5--10 per cent. · 

Amount passing 10-mesh and retained on 30-mesh sieve, 5-10 per cent. 
Amount passing an 80 and retained on a 200-mesh sieve, 3.75-7.50 per cent. 
Amount passing a 200-mesh sieve, 2.50--5.0 per cent. 
Balance shall pass a 30 and be retained on an 80-mesh sieve. 
The paving mixture must contain from 6.5-8.5 per cent. of bitumen by 

weight. 

69. TYPE G 4. 

'T'he mineral aggregate must all pass one and one,half inch circular open
ings. It shall cousist of trap rock, stone screenings, sand and filler, so pro
portioned and graded that the resulting mixture shall have a composition that 
will not depart from the following composition as given herein more than the 
specified limits stated below : 

Amount passing openings Ph in. dia. and retained on openings %, in. dia., 
38 per cent. 

Amount passing openings·%, in. dia. and retained• on openings :14 in. dia., 21 
per cen.t. 

Amount passing openings :14 in. dia. and retained on 10-mesh siHe. 11 per 
cent. 

Amount passing 10-mesh sieve and retained on 80-mesh sieve, 20 per cent. 
Amount passing 80-mesh sieve and retained on· 200-mesh sieve, 6 per cent. 
Amount passing 200-mesh sieve, 4 per cent. 
T;he limits of variation in composition from that given above shall not be 

over 10 per cent. for all material passing llh in. openings and retained oi the 
:14 . in. opening, not over 7 for that passing :14 in. opening and retained on SO
mesh sieve, not over 5 per cent. for that passing an 80 and retained on a 200-
mesh sieve and not over 2 per cent. for that passing the 200-mesh sieve. 

The paving mixture must contain from 6.5-8.5 per cent. of. bituminous 
cement by weight. 

70. TYPE H. COLD MIXED. 

All pavements which are composed of a mineral aggregate held together 
with a bituminous cement. and are mixed without heating the mineral aggre· 
gate, and laid while cold, must conform to the following additional require· 
ments: . . 

Pavements of t'his tyPe must be prepared from bituminous cements E or 

......... ..................... and may be laid either in one or two courses. When laid in two 
oourses the bottom course must not be less than 1'lh inches thick after ultimate 
compression. The aggregate for the bottom course must not contain material 
larger than 1%-inch stone, or contain over thirty per cent. of material which 
will pass openings one-half inch in diameter. This course of stone must be 
uniformly coated with sufficient asphalt to bind it firmly together. It must be 
laid and rolled to the proper grade and curvature before the top course is 
applied unless otherwise ordered by the State Department of Public Roads. 

'llhe top course must not contain any material which will not pass openings 
%-inch in diameter. It must contain not less than five per cent., nor more 
than nine ·per cent., by weight, of bitum~n soluble in cold carbon bisulphidf 
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the exact amount to be determined: between these limits by the State Depart
ment of Public Roads. 

After the bottom course has been spread, it must be protected from all travel 
and kept free from dust or dirt until the top course has been spread nnd 
rolled into place or sealed in the mann~r specified hereinbelow. If the bottom 
course gets wet after being spread, it must be allowed to dry out before being 
rolled or covered with the top course. Wthen dry it must always be· :!overed 

· with the top course at once, after being properly rolled, and in no case shall 
the bottom course be spread over three hundred feet in advance of the top 
course, nor shall over fifty feet be left uncovered during the night. 

When pavements of this type are laid: in one course, they will be sealed by 
painting the surface with a squegee coat of tbot bituminous cement, when re
quired by the State Department of Public Roads. This cement must be the 
same used in preparing the pavement, and must be applied at a temperature 
between 135° C. to 180° C. by a distributor which has been approved by the 
State Department of Public Roads. Immediately after this coat of bitumen 
has been spread, and while the same is yet hot, sand, fine clean gravP.I or 
screenings, or a m.ixture thereof, shall be spread over its surface and· rCJlled 
at once. 

71. TYPE I. GRAVEL. 

If r<>ad gravel A is used for bhe whole construction, from sub-foundation 

up, it will be spread over the road at a depth of about .................................... inches 

at the center and .................................... at the shoulders, loose measure, and shall be 
thoroughly consolidated by rolling or scraping as directe.d by engineer until 
the surface is hard, smooth and the whole thoroughly compacted to a depth of 

.................................... inches on center line and of .................................... at the shoulders. The 
depth of gravel in this and all other courses must be measured by blocks or 
boards of ·the proper dimensions. 

If road gravel B is used as a foundation, a coating of road gravel A will 

be applied of about _.............................................. inches all over the road and consoli-

dated as above provided to a total depth of .................................... inches on center line 

and .................................... inches at the shoulders. 
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72. PAVING OF ENTRANCES. 

This work will be done in. the case of roads using stone as mineral aggr~ 
gate, as described for Type A, the one and on~half (1¥.1) inch stone being 
laid on the sub-foundation to a depth of four ( 4) inches, loose measurement~ 

In the case of gravel roads, the paving will be of gravel A and ---·-----inahes 
deep compacted. In both cases the paving will extend to the lines of right of 
way, except where otherwise shown on drawings. 
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YII. 

ENGINEER'S ESTIMATE OF QUANTITIES, COST OF MATERIALS AND CONSTRUCTION. 

Items. 

Excavation, 

Description. Quantities. 
Unit 
Price. 

Total 
Cost. 

:nut:~:: r:::t::~:==~ -=:~=~=~--=:~=--~=~= =--= · 
Rock ................................................... . ................................................................................................ . 

Extra embankment, in place .......................................................................... .......................................................... . 

Foreign material for sub-grade. in place ......................................... _ ............................ , ............................ .. 

Concrete for foundation ............... - ........................... I .................................................................... ............................ .. 

Gravel for foundation ...... - ........................................................... - ...... - ......... ......................................................... .. 

surface ............... - ..... - ............................................................................................................................. .. 

Square Yards. 
*Foundation, Type ............... _ ...... - .................................... - ........................ ............ _ ...... - ...... ............................ .. 

*Road Surface, Type ............................... ----·---·---· ................................... _ . ............ -------·-·- ............................ .. 

Cubic Yards. 
Paved Gutters, Concrete .................. .lineal ft ....................................... ..................... - ...... ..................... - .... -

Square Yards. 
Stone Block ...................................................................................... - ...... - ................. ---------·-·-

Brick 

Cobble s ·tone ................................................................................ - ... - .... - ............................ .. 

Riprap .................................................................................... ..................... - ...... ·------------------.. -

• Wben craTel or concrete ls used, give quantities ln cable yards. 
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Items. 

U nderd rains, 

Culverts, 

NINETEEN'l'H·ANNUAL REPORT. 

D esm·iption. 

Vitrified pipe ........................... . 

Quantities. Unit 
Price. 

Total 
Cost. 

Cast Iron pipe .................. ;·;········· ···························A·········· ..................... , ........ ~---·················-······· 

························································;·;················································ 1 .............................. 1 ............................. . 

••••••••• •• ••••••••••••••••••••••••••••••••••••••••••••••••• •••••••• •••••-•·••••••••••••••••••••••••••••• ·•••••••••••-•••••••••••••••• ••••••••••u••••••••••••••••,.. 

" Cubic Yards. 
Concrete .................................................. ............................................................ j···· .. ·····················-· 

...................................................................................... ·············· ···· ····························· !·····················-·····-

Acres. 
Grubbing .......................................... 1 ...................................... . ...... : ••••••••••••••••••••••• ••• ••••••••••••••••••••••••••• 

. Tons. 
Materials for Maintenance ........................................................................ ····················-········ ............................ .. 

Broken Stone, llj2 ................ -·······;:···························· .............................. ···························-

*·······································-···············1······························ ........................... -

Screenings ..................................................................... ............................ .. 

Gravel or Binder ......................................................................... : .......................................... .. 

Bituminous 

$ .................. ....................................... ····················-·······!······················-·-

:::::::::::::::::: :::::::::::::::::~::::::::::::::::::: ! ·: ::_:::::::::~::::::::::::::: i .:::::::~::~:::::::~::~~ 
.................. ............................. · ......... ! ............................. \ .......................... -

Estimated contract price ................. . 

Engineering ···············-···············----··············· 

Supervision ..................................................... . 

Total estimated cost... .......................... . 
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T'h.ese quan.tities are the result of careful calculation, but are to be con
sid€red as approximate. T.he contractor is expected to satisfy ,himself as to 
the nature, character and quantity of material and labor required by a personal 
examin-ation of the work contemplated. The governing body reserves the right 
to increase or decrease any of the items in the above estimate of quantities, 
subject, rbowever, to the provisions of Article 4. Such increases or decreases 
will be allowed for at the unit price bid. 

The above-named items will be the only ones on which the price of the work 
will be. figured. 

The lump sum bid, based on the above estimates, will be the amount of the 
contract. If for any reason any extra work will be required to be done in 
excess of the amount estimated, the same must be done in the manner pre
scribed in Articles · 4, 20, 28 and 29 or the State will not pay any part of the 
cost thereof. 

73. INVITATION '£0 BID. 

Bidders are· requested to bid on any or all of the following combinations, 
using the blank hereto attached for -that purpose. The broken stone when 
used will be trap rock ; an alternative bid may be made on approved native 
rock. 

FomHiation 'J'ype. Road Surface Type. 

1. Type.................................................................................... Type ................ .. .................................................................... . 

2. Type.................................................................................... Type ...................................................................................... . 

3. Type ... ....................................................... :......................... Type ........................... ........................................................... . 

" 4. Type.................................................................................... Type ...................................................................................... . 

5. Type .. ,.... ............................................. ................................. Type ................................................................. ..................... . 

Engineer. 
Approved ............................................................... l9 .............. . 

The .............................................................................. ............................................................ --··· 

........................... .................................... : ................................... County. 

Recommended for approval ................................................ l9 ................. . 

State Highway Engineer. 
Approved ........................................................................ l9 .............. . 

State Commissioner of Public Roads. 
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PROPOSAL. 

To the .. _ ........................................... : .... ·-···············-·······-·········--·······-: ___ _ 

County of--------·-··································-···-----and State of New Jersey: 

GENTLEMEN-The undersigned hereby declare_____ that.................. be ................. . 

ha _______ ,_ carefully examined the annexed specifications, the drawings therein 
referred to, and the site of the work, and will provide all necessary machinery, 
tools, apparatus and other means of construction, and do all the work and 
furnish all the rna terial called for by said specifications in the manner pre
scribed therein and in accordance with the requirements of the engineer and 
inspector under them, and that samples as required in Article 35 of broken 
stone, binder, sand, sand-gravel, slag, brick, bituminous cement and bituminous 

pavement marked ................................................................................................................................................................. . 

----------------------------·-----------------------------------------·--·---··-------------·---------------·--------···--------··------···-··-----

submitted 
have been_ adopted and 

that .......................................................................................... offer ........................... to do the work at the 
following prices : 

NOTE.-For list of approved samples on file see Article 49. For materials not 
filed or previously approved, samples must be submitted. 
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Work and Materials. Quantity. Unit Price. Total Price. 

Cubic Yards. 

Excavation, in road ........ ~······-····- ......................................... ~$ ........................ _ ...... - $ ................................. -. _ .. ____ _ 

outside road ........................................ ........... - ....................... _ ...... _ ........................................ _ ...... - .... --

rock ................................................................................................ _ ...... _.... .......................................... .. ............. -
Extra 
embankment, in place ...... - .... --........................................................................ -----·-·-· .......................................... _ ............ .. 
Foreign 
material for in place ...... _........... ........................................... ........................... . ..... _ .... .................................... ~..... __ ............. . 
sub-grade, 

Concrete for II 
Foundation _ ..................................................................... , ............................................. .......... , ................ .. 

.......................................... ........................... ! ...................................................... / ................. . 
Gravel for • 1 

. 1 

Foundation -· -.~: --~~: :_-~ ~ =---.=~ ::= :::·~~=::==1:~=::: 
Gravel for . · I 

Surface ................................................................................. · ....................................................... 1 ................ .. 

I 

Type. Square Yards. 

*Foundation .................................. - ....................................................................... : .. _ .................................. - ............... - ................ .. 

I I 

====:== ==: ~=: =~= ::::=:=1 ==~ :~=::===~=:-11=-~ . . I 
................................................................................................................ 1·--··--·--·· ............................................ , ................ .. 

· I · I 
........................................ _ ...................................................................... 1 .. : ............... :.: ................................... , ................. . 

. I I 
........................ - ...... - ........... ~ ............................................................... 1--·-·-·---- .......................................... , ................ .. 

*Surface, 

• When gravel or concrete is used, give quantities In cubic yards. 
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Work and Materials. Quantity. Dnit Price. Total Price. 

Paved 
Gutters, 

Oubic Yards. ~---
. I 

Concrete ······-······- ....................... : ................... $ ........ -............ , ............. $ ....................................... , ............... _ 
Square Yards. 

Stone block........... ........................................... ........................... ............ .. ........................................ j ................. . 

Brick ........................ .. ...................................... ,. ........................... ............ .. ............... :........................ .. .............. .. 

::::t~:: := : .. :~==--=~:.: : :::::::::::::::~::~:~I :~ ~::~=~==~ =~ . : 
Inche~. Lineal ·Feet. I 

Und~rdrains, :::~-=~-=~= ~=:~:::~ ::~: ::: .. I~: :~~=:::~=~:~ =::: 
French- ........ :.~ ............................................................................. / ............................... :....................... . ................ . 

----·--··-----·:·~-----·· ................................. ................................... 1 ....................................... : ............... , ................ . 
Vitrified " / 

Culverts, pipe .......................... ........................................................... : .......... j ............................. ~ ............................. :. ......... . 

Grubbing~ 

Materials 
for Main
tenance. 

-····---·····---·--·······:.: ......... ................................................................ : .... [ ............. --····-----··-··-··---··---····--· ................ .. 
Cast Iron " I 

pipe .............. ;·;·-------- ........................................... ........................... --·----·--·:· ---------····-···--·-·----······---- ----··-·······-

Ou. yds. 

Concrete.................... ........................................... ........................... ............. . ... _ .................................. j ...... - ........ . 

Acres. ........................... . ............ ·--···---··-----····---·--·--···-----/ ................. . 

-~=-==:·:=~= =-~= = =· :·: =i= : =~=== =~ 
'l.'ons. I 

Broken Stone I 
llh ·--····-······-······ ... ........................................ ........................... .............. .......................................... . ................. . 

Broken Stone I · 
·% ........................................................................... -.................. .. ...................................................... ,._. ............... .. 

Broken Stone . · I I 
Screenings ................... : ............................. -····-···--·······--·-· ........................................................ , ................. .. 

Gravel' or • I 
Binder ............... ........................................... ........................... .. ...................................................... , ................. . 

Bituminous l 
Binder .......................................................... ----------··· .............. _ ....................................................... .. 
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Lump sum prices for all work and material necessary for the complete 
and finished road, including maintenance for one year from date of acceptance: 

( Trap Rock ..................................................................................................... . 

I 
Materials for Foundation 

1 NOTE.-Name all materials to be used in con
structing foundation. 

( Trap Rock ................................................................................................. . 

Materials for Road Surface 
I 
~ 

Foundation. 

Type ····-·-················-····-··· 

Type ................................... . 

'l'ype .................. ~ ................ . 

I 
L NOTE.-Name all materials to be used in con

structing surface. 

Road Surface Type. Lump Sum Bid. 

r ····································································· $ ..................................... ~ .............................. . 

~ 
'I 

L 
( 
I 

~ 
I 
-t ····-······························································ 

r 
~ 
I 

L 
Accompanying this proposal is a certified check for the sum of one thousand 

($1,000) dollars, payable to the order of your financial officer, which check 
is to be forfeited as liquidated damages if, in case this proposal is accepted, 
the undersigned shall fail to execute a contract with your honorable body, 
under the conditions of this proposal, within the time provided for by the 
foregoing advertisement for proposals, otherwise said check is to be returned 
to the undersigned. 

Signed: ................................................................................. .......................... . 

Address ................................................................. . 
NOTE.-Opposite items ·where no quantities are specified, the contractor will 

name price per unit of measure for each class of work called for, but will not 
Include same in his total column. 
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Certificate for Rights of Way. 

I hereby certify that, a,s to the road described . in the foregoing specifica
tions and shown, in the drawings therein named·, I hold for the benefit of 

····································-·······-·-··-··················-·······-····---·--·-·-··························-·························-·-----··················· all the 
necessary conveyances, grants, etc., for all lands needed for said road, and 
releases of damages by reason of the construction of said road, excepting a9 

to the lands of .................................................. ·---·············--······--·····························'······-························································-· 

and that as to these lands, the said ·································-···············-············································-··············· 
has by resolution, ordered its solicitor to proceed at once, on the approval 
by the State Commissioner of Public Roads, of the contract herewith, to 
condemn all such rights in said lands as are needed for the said ~onstruction. 

Certificate as to Samples. 

We hereby certify that all samples, proportions and grading of aggregates 
required by the foregoing specifications, and the contract herewith, have been 
duly filed or ad<;>pted and accepted as satisfactory. 

Engineer. 

State Chemist. 

Highway Engin·eer. 
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CONTRACT. 

This agreement, made the .................................................................. day of ··········································--

in the year of our Lord one thousand nine hundred ·····································································-

between THE ·······························-························-········-···············-······-.......................................................................... . 

.................................................................. , party of the first part, and ................................................................ .. 

. . 
•••••••••••••••oooooO•••onoooooooooooo•ooo-oooOooooooooooooOOooooooo•Oo••••••o•ooooooooooooooo•oo•••••••••ooooooOUoooooo-ooooooooooooo•ooooooooooooooooo•••••••••••••••OO•••••&Ooooooo•••••••••••o•••••Oooo-

party of the second part, ........................................................................................................................................... .. 

Witnesseth, That the said party of the second part, for and in considera
tion of the payments hereinafter specified and agreed to be made by the 
party "of the first part, hereby covenants and agrees to furnish and deliver 
all the materials, to do and perform all the work and labor required to be 
furnished and delivered, done and performed in and about the improving of 

beginn·ing ·at ............................................................................................................................................................................. . 

and extending to .................................................................................................................................................................... . 

in the townshi·p of ........................................................................................................................ a distance of 

oOOOoooo,oo•oOo• ooo ooooooooooooo••••••••oouooooo•••••nooooooooooooooouooooooooooOooonooooooooooooouou •••••o•oooooooOOOOooouoooouo-ouu•oooooooooooooooooooooo .. ouoou .. oooOooooooooooooooooooooooooooo~oOe/ 

in strict and entire conformity with the plans on file in the engineer's office 

and with the specifications hereto annexed and duly approved by resolution of 



You Are Viewing an Archived Copy from the New Jersey State Library
128 NINETEENTH ANNUAJJ REPORT. 

··-·-············································-····································:........... adopted the ......... :............................................ day of 

-···········································································--·:····················· in the year of our Lord one thousand 

nine .hundred ............................................................ and approved by the State Commissioner 

of Public Roads -on the .................................................................. day of ........................................................... . 

in the year of our Lord one thousand nine hundred ······················'·····:·····························
which said plans and specifications are hereby made part of this agreement 
as fully and with the same effect as if the same had been set forth at length 
in the body of this agreement. 

The party of the second part will make payment of all proper charges 
for labor and materials required in the aforementioned work, and indemnify 
and save harmless the party of the first part, its officers, agents and servants, 
and each and every of them, against and from all suits and costs of every 
name and description, including royalty fees or claims for the use of patented 
materials or pavements, and from all damage~ to which the said party of the 
first part or any of its officers, ·agents· or servants may be put, by reason of 
injury to tlie person or property of others resulting from carelessness in the 
performance of said work, or through the negligence of saici· party of the second 
part, or through any improper Ol' ·defective machinery, implements or appli
ances used by the said party of the second part in the aforesaid work, or 
through any act or omission on the part of the said party of the second part, 
or his agent or agents. 

In: consideration of the premises the party of the first part hereby agrees 
to pay to the party of the second part for said wqrk, when completed in 
accordance with the said specifications, the sum of ....................................................................... . 

payments to be made as provided in said specifications upon presentation of 
thP- proper certificates of the engineer and inspector and upon th€ terms set 
forth in the ann.exed specifications. 

This contract to be binding upon 

-··································· the party of the first part, its successors or assigns, and upon 

the party of bhe second part ······································································-························································· 
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In . Witness Whereof, ............................... -....... , ........................ : ............................................... -·····················-·····- . 

······················································-········································· has caused this instrument to be signed 

by its .... ··································-··················· attested by its clerk and its corporate seal to be 

hereunto affixed, pursuant to a resolution of said ··········································-·-··-···· ..... passed 

for that purpose, and the said party of the second part ha ................................................. --

set.. ........................... hand ............. : .... and seaL ............... the day and year first above written. 
[SEAL] 

A.ttest ..................................................................................................... . 

[SEAL] Clerk. 

Signed, sealed and delivered 
tn the presence of 

Any changes in the terms; quantities, materials or methods hereinbefore 
described must ,have the written approval of the State Commissioner of 
Public Roads. 

Recommended for approval ···········:········: ..................... .................. 19 ................. . 

This contract approved .this 

State Hig_hway Engineer. 

day of ......... ~ ............................... , 19 ................. . 

State Commissioner of Public Roads. 
9 
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SURETY CORPORATION BOND. 

KNOW ALL MEN BY THgSE PRESENTS, That we-----·-·-···············-------·---------···--·-

-··-------------··------·-·-----------·······-------------------·····-------·····----·····-·-·····················-··················-····································· principal, and 

a corporation organized and existing under the laws of the State of --·--·-··················---

and duly authorized to do business in the State of New Jersey, surety, are 

held and firmly bound unto the ...... ·-··········-·············-····-·················.;;··-··················-·······································----

in the sum of .................................................................................................................................................... -·-·······················-

-··········-········--··················-·-··················---······-··············································································· ................................... do II ars, 

lawful money of the United States of America to be paid to the said ·····················--

or to its certain attorney, successors or assigns, to w1hich payment well and 
truly to be made we do hereby bin·d ourselves, our successore, heirs, executors, 
administratoJ;"s and assigns, jointly and severally, firmly by these presents. 

Sealed with 0ur seals and dated this ······················--·················· day of ····--·················-·-················ 

A. D. nineteen hundred and ····-····································· 

THE CoNDITION OF THIS OBLIGATION IS sucH, That if the above bounden 

shall well and truly perform his part of the con-tract hereto annexed, and 
make payment of all proper charges for labor and materiale required in the 
aforementioned work, and indemnify and save harmless the party of the first 
part, to · the contract annexed. its officers, agents and servants, and each and 
every of them. against and from all suits and costs of every name and de
scription, including royalty fees or claims for the use of patented mate·rials 
or pavements, and from all damages to which the said party of the first part, 
to the contract annexed, or any of its officers, agents or servants may be put; 
by reason of injury to the person or property of others resulting from care
lessness in the performance of said work, or through the negligence of said 
party of the second part, or through any improper or defective machinery, 
implements or appliances used by the said party of the second part in the 
aforesaid work, or through any act or omission on the part of the said party 
of the .second part, or his agent or agents, and all the covenants and condi-
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tions of said contract perform, as the said contract, coveuailt and conditions 
may have been changed or modified as therein provided, then this obligation 
to be void, otherwise to remain in full force and virtue. 

SIGN ED, SEALED AND DELIVERED 

IN THE PRESENCE OF 

B E IT REMEMBERED, on this ··········-············-·······················-·······················································- day of 

························-···---·-··-······--························--·-··········- in the year of our Lord one thousand nine 

,hundred and ................. ·-·························-························· before me, a Master in Chancery of 

the State of New Jersey, personally appeared -··-· · · ······· ·· ··· · · ·· ··~·-· · ········ ·:·· · ··········· ·· ·········· ·········-···--

who acknowledged that they signed, sealed and delivered the foregoing bond 
as thei r voluntary act a nd deed for the uses a nd purposes therein expressed. 
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PERSONAL BOND. 

KNOW ALL MEN BY THESE PRESENTS, That we, .............................. ________ _ 

and ................................................................................ : ..... ·-··············-···-······-······--·······················--···· of the County 

of ................... -................................................. - ........................................... _ and· State of New Jersey, are 

held and firmly bound unto 

. 
••••• ••• • ••• ••• •••• •••••••••••• •• ••••••••• •••• ••••••••••• ••••••••••••••• •• ••••• •• •••• • •• •• •••••• •• •••••••••••••••••••••n•••••••••h•• ••••n••••••••••••••oOOon••••••••••••••o•ohooon••••••••••••••••••-•--

................................................................................. , in the sum of ........................................................................ _______ _ 

............................................................................................. dollars. lawful money of the United States, 

. to be paid to the ....................................... ................................................................................................................... ------

its successors or assigns, to which payment well and truly to be made, we 
bind ourselves, our heirs, executors and administrators, jointly and severally, 
firmly by these presents. 

Sealed with QUr seals and dated this ................................................................................. day of 

........................................ : ...................... A. D. nineteen hundred and ........................... : ............... .. 

THE CONDITION OF THIS OBLIGATION IS SliCH. That if the above bounden 

shall well and truly perform his part of th~ contract hereto annexed, and make 
payment of all proper charges for labor and materials required in the afore
mentioned work, and in:demnify and save harmless the party of the first part, 
to the contract hereto annexed, its officers, agents and servants, and each and 
every of them, against and from all suits and costs of every name and 
description, including royalty fees or claims for the use of patented materials 
or pavements, and from aH damages to which the said party of the first part 
or any of its officers, agents or servants may be put, by reason of injury 
to the person or property of others resulting from carelessness in the per
formance of said work, or through the negligence of said party of the second 
part, or through any improper or defective machinery, implements or appli
ances used by the said party of the second part in the aforesaid work, or 
through any act or omission on the part of the said party of the second part, 
or his agent or agents, and all the covenants and conditions of said contract 



You Are Viewing an Archived Copy from the New Jersey State Library

00l\1MISSIONER OF PUBLIC ROADS. 133 

perform, as the said contract, covenant and conditions may have been changed 
or modified as therein provided, then this obligation to be void, otherwise to 
remain in full force and virtue. 

SIGNED, SEALED AND DELIVERED 

IN THE PRESENCE OF 

. BE IT REMEMBERED, on this ............................................................................................................ day of 

···························································-····························· in the year of our Lord one thousand nine 

hundred and ·················-·-························································ before me, a Master in Chancery of 

the State of New Jersey, personally appeared ........................................................................ .............. . 

who acknowledged that they signed, sealed and delivered the foregoing bon.d 
as their voluntary act and deed for the uses and purposes therein expressed. 

'This Bond approved this .......................................... day of .................................... A. D. 19 

Approved this · ·---~·-· · ·········· ................. ...... day of ............................................. 19 

Director. 

Finance 
Committee. 

State Commissioner of Public Road.tt. 
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JUSTIFICATION O.lf SURETY. 

:::::::::~~~---} .•. 
On this .. -·················-··-··········-··········- day of ·-·-·························--·······----·-·- A. D. 19 ............... -

before me, a Notary Public in and for the County and State aforesaid·, per-

sonally appeared 

w.b-o, being duly sworn, on his oath declares that be is a resident of the 

County of ·············-·-······-·-························-······-·-······· in the State of New Jersey; that he is 

a freeholder in said County, and that he owns real estate in said County, in 

his own right, to the amount of ·-··············--····--····-··········-·······-······-···············-··································-

over and above all his indebtedness and· after all his debts are paid, and 
over any contingent liability by reason. of being bail, surety, endorser or 
guarantor. 

Subscrib~d .and sworn to before me, this ······························-······-·······-······-···········-- day of 

-·-··········-····-·-··-··--·-······-·-···- A. D. 19 ..... ·-········· I hereby certify that the contents of 

the above have been carefully made known to affiant before execution. 

---------···-----~ -~ --····-···························-·-
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STATE OF NEW JERSEY, } 

. ' 88. 

CouNTY oF ................... :···········-·-······················-

On this -····-····---···-······-·-·--····--·······- day of -··-·······-····-·········-·························A. D. 19 ................. . 

before me, a Notary Public in and for the County and State aforesaid, per-

sonally appeared ····-···--·----······-·······•·········-···--····--····-····-······················---·····-.·······:··································---·-····· 

who, being duly sworn, on his oath declares that he is a resident of the 

County of ···········-····---·····························-················- in the State of New Jersey; that he is 

a freeholder in said County, and that he owns real estate in said County, in 

his own right, to the amount of ............................................................................................................................. . 

over and above all his indebtedness and after a1J his debts are paid, and over 
any contingent liability by reason of being bail, surety, endorser or guarantor. 

Subscribed and sworn to before me, this ··········--····--························-···············-······- day of 

---···-··--·-·-····················· A. D. 19.................. I hereby certify that the contents of 
the above have been carefully made known to affiant before execution. 

This Bond approved this .................................... day of .................................... A. D. 19 

Approved this ······-···································· day of ............................................. 19 

Director. 

Finance 
Committee. 

State Gommission.er of Public Roads. 



You Are Viewing an Archived Copy from the New Jersey State Library

Appendix· B. 
PUBLIC ROAD LAWS. 

CHAPTER 395. 

AN AcT to provide for the permanent improvement and mainte
nance of public roads in this State (Revision of 1912). 

BE IT ENACTED by the Senate and General Assembly of the Statr; 
of New Jersey: 

1. The board of chosen freeholders of any county in this State 
may, at any time, by resolution, direct that any public road or 
section of road except a city street located within said county, 
being at least thirty-three feet in width, and at least one mile in 
length, or, being less than one mile in length, is an extension of 
or connection with some permanently improved or paved road or 
street, be improved by the construction of a macadamized road, 
or a telford or other stone road, or a road constructed of gravel, 
oyster shells or other similar materials. with or without plastic 
binder, in silCh maimer that the same, of whatever materials con
structed, shall, with reasonable repairs thereto, at all seasons of 
the year, be firm, smooth and convenient for travel. When more 
roads are applied for than can be constructed in any one year, the 
board of chosen freeholders and State Commissioner of Public 
Roads shall have power and authority to select from the roads 
petitioned for the ones first to be constructed, having first regard 
to the most important roads and the distribution of the benefits 
of this act to all parts of the county. The board of chosen free
holders may, before approval of any road, require as a condition of 
said approval that the township or townships or other municipal
ities through which said road runs shall psy ten per centum of 
the cost of said improvement, said payment to be applied to th2 
county's share of the cost of the improvement of said roads con
structed under this act. 

2. The said board, after passage of the resolution, shall cause 
a survey of said road so to be improved to be made, and plans, 
cross-sections and specifications of the work to be done on the 
same to be prepared. The survey shall indicate the width and 
length of said road, and shall also show how much of said road 
may be improved by deviation from the then existing lines, but 
no survey shall be commenced until the written consent of the 
State Commissioner of Public Roads shall have been first obtained. 
When the said plans, cross-sections and specifications shall have 
been prepared, they shall be submitted to the board of chosen free
holders for its approval or rejection. If such board shall approve 
the same, they shall then be submitted to the State Commissioner 
of Public Roads for his approval or rejection, whose duty it shall 
be, before approving of said plans, cross-sections and specifications, 
to ascertain, by personal inspection or otherwise, the natural char
acter of the soil upon which such road is proposed to be constructed, 
and any and all other facts that he may deem important. If, after 
examination of the plans, cross-sections and specifications he ap-
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proves their scope and detail, and by an inspection of the road, as 
aforesaid, he shall be satisfied as to the advisability of the improve
ment of the road as contemplated, and that the State's share of 
the cost of the construction of said road, together with its share 
of the cost of the construction of all other roads or sections of 
roads in this State, under plans and specifications previously ap
proved by him, will not in any one year exceed the sum of five hun
dred thousand dollars, or such sum as shall in each year be appro
priated for that purpose, then he shall approve in writing thereon 
said plans, cross-sections and specifications, otherwise he shall 
reject the same. . 

3. Within thirty days after approval of the plans, cross-sections 
and specifications by the State Commissioner of Public :Roads, it 
shall be the duty of the board of chosen freeholders to advertise 
for bids for said work in two of the public papers printed in said 
county, and they may also advertise in one engineering journal 
published in the city of New York, for three weeks successively, 
at least once in each week. '.rhe first publication of which adver
tisement shall be at least seventeen days before the date fixed 
therein for the receipt of bids. This advertisem<!nt shall state the 
place where bidders may examine said plans, cross-sections and 
specifications, and the time and place where bids for said work 
will be rec.eived by the board of chosen freeholders, or a committee 
of said board. Each bidder must accompany his bid with a certi
fied check, payable to the county collector, for one thousand dollars, 
as a guarantee that ff said 'vork be awarded to him he will enter 
into a contract with the said board for the same. '.Dhis contract 
must be executed, together with a bond of the successful bidder, 
in the penal sum of at least the estimated cost of said work, with 
two or more sureties, freeholders of the county, or a surety or 
trust company created by this State, or a surety or trust company 
of another state, authorized to transact business within this State, 
to be approved by the director of the board of chosen freeholders 
and the finance committee thereof, conditioned for the faithful per
formance of said work in strict conformity with the plans, cross
sections and specifications ·for the same, within thirty days from 
the awarding of the contract. The contract and bond, before any 
work is done thereunder, must be exhibited to the State Commis
sioner of Public Roads for his approval, in writing, thereon, and 
said commissioner is hereby authorized, ·whenever, in his judgment, 
the best interests of the county require him so to do, to reject the 
same, in which case he shall write upon said contract the word 
"rejected," and append thereto his signature and official title of 
office, and said contract and the bond required to accompany the 
same shall, from the time of such rejection, be absolutely null and 
void, but such rejection shall in no wise operate to prevent said 
board from readvertising for bids and proceeding thenceforth under 
the provisions of this act; provided, such action is taken within 
four months after such rejection, otherwise said approval E;hall be 
null and void. The time and manner of payment for work done 
under any contract awarded under this act shall be set forth in 
said contract, but at least five per centum of the contract price 
shall not be paid to the contractor until after the expiration of one 
year from the completion of the work and acceptance thereof in 
writing by the Commissioner of Public Roads. 

4. The road improvejllent contemplated under this ·act shall in
clude the construction of the road and its intersections with other 
public roads, the restoration or construction, as herein provided, of 
proper and adequate entrances to properties, the building of any 
essential walls in cuts or for slopes, and of all necessary facilities 
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for drainage in improvement aforesaid, also the planting .of shade 
trees, such works as may be necessary to preserve existing shade 
trees and such treatment of adjacent forest lands as may be needed 
to make the road and its borders an effective fire break. · 

When the State Commissioner of Public Roads shall deem an 
existing bridge or culvert in a road to be improved as unsafe, un
suited or inadequate to the need of the road or traffic which it 
serves, or of such design or character as requires too frequent re
pairs, or the cost of a structure yet unbuilt as too great for the 
public body charged with such construction, he may make written 
agreement therewith to bear a part of the cost of such new structure 
under conditions and for a design approved by him, but in no case 
in excess of twenty per centum of such cost. Such bridge and cul
vert building may be included in the road contract, or separately 
contracted for and advertised in the engineering journal fl.S here
inbefore specified. Every such separate contract must be approved 
by the commissioner. All advertisements shall be made as L'equired 
by this act and bids received shall give separately the price of each 
bridge or culvert when the same are included in the road contract. 

For the purpose of estimating the State's share of the cost of the· 
work under th~s act, said cost shall include that of supervision 
and engineering. 

'J~he board of chosen freeholders may, after the execution and 
approval by the State Commissioner of Public Roads of a contract 
or contracts for improvement under this act, make without public 
advertisement, supplemental contracts for additional work found 
to be necessary as a part of such improvement ; pro'Pided such con
tracts shall not cover any additional mileage or length of road, nor 
alter the general character of the improvement ; and provided fttt·
ther, that before any such contracts shall become binding, and be~ 
fore any work shall be done thereunder, they shall be submitted to 
and approved by the State Commissioner of Public Roads in the 
same manner as hereinbefore provided in the case of contracts let 
after public advertisement. 

The State's share of or contribution to the cost of any improve
ment under this act shall e forty per centum of the total esti
mated cost thereof, except hen otherwise provided in this act or 
when the same is left to th discretion of the State Commissioner 
of Public Roads. 

5. A true copy of the sp cifications, bid, contract, bond, justifi
cation of surety and summa y of all bids received (including any 
rejected and the cause there£ r), certified to he sucli by the director 
of the board of chosen · fre holders, shall, immediately after the 
awarding of auy contract, be furnished by the board of chosen free
holders to the State Commis ioner of Public Roads, to be filed and 
remain of record in the offic of such commissioner. 

6. The State Commissione of Public Roads is empowered to em
ploy as need arises, a staff f qualified road inspectors, certified as 
such by the CiYil Service Co mission, •at salaries not exceeding nine 
hundred dollars per year, a d such proper itemized and reported 
expenses (not in excess of o e hundred and fifty dollars per ye~r) 
as the said commissioner m y allow. Such staff shall not exceed 
ten in number, shall be dec eased for reduction of force whenever 
possible, and may be remov d for cause, or assigned to any work 
appertaining to roads which the commissioner may elect. 

When needed by numbers f contracts under way, additional like 
qualified road inspectors rna be employed at three dollars per each 
day of actual service, that each contract may have at least one 
inspector, or two when the character and extent of the work de
mands the same. All insp ctors shall be paid from the State's 
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appropriated share of the cost of the road and credit for these pay- · 
ments shall be allowed the State in fixing its share of such cost. 

7. Where any contract provides for p8,rtial payments based upon 
the amount of work done, it shall be the duty of the inspector, in 
eonjunction with the engineer, as each payment becomes due, to 
present to the board of chosen freeholders a certificate, signed by 
such inspector and engineer, in which certi"ficate shall be stated, 
as near as can be, the amount of work done for which payment is 
to be made, and that the same has been done, in all respects, in 
strict conformity wi th the contracts, plans and specifications. ·when 
the work done under any contract shall have been fully completed, 
the inspector and engineer shall prepare a detailed and itemized 
statement, in quadruplicate, of the cost of the improvement, one 
copy whereof shall be filed with the board of chosen freeholders, 
one with . the clerk of the county and two with tthe State Com
missioner of Public Roads, 

8. The State's share of the cost of all roads constructed under 
this act, not exceeding in any one year the sum of five hundred 
thousand dollars, shall be paid out of the State Treasury, out of 
any moneys not otherwise appropriated, if the same be first appro4 

priated in the annual appropriation act. The Governor and State 
Commissioner of P ublic Roads shall certify from time to time to 
the State Compt roller the amount to be paid to any county, town
ship, town, borough, village or other municipality for such year, 
and the State Comptroller. shall draw his warrant on the State 
Treasurer in favor of the county collector or collector of the town
ship, town, borough, village or municipality, as the case may be, 
for the amount so certified, and the State Treasurer shall there
upon pa~' the same. 

When any contract provides for partial payments based upon 
the amount of work done, the intent of this act is that partial pay
ments to any coun ty, township or muncipality shall be certified as 
aforesaid, provided the amount so certified is not in excess of the 
State's proportional share of that paid on account of the contract 
or contracts for work done by said county, township or municipality 
as provided in sect ion seven of this act. 

9. On or before the time fixed by law for the closing and final 
adoption of the annual tax budget of the county, the board of chosen 
freeholders of such county shall appropriate either in the annual 
tax budget or separately the county's share or portion of the €'sti
mated cost and .expense of all work contracted for under the pro
visions of this act sincp the day fixed by law for the dosing and 
final adoption of the annual tax budget of the coanty in the year 
next preceding which shall be the total cost of such work less the 
amount certified to be paid by the State. 

The sum or sums so fixed and appropriated shall be certified to 
the county boa rd of taxation and shall be included in the nssess
ment of county t axes and shl).ll be assessed. collected and paid over 
to the county in the same manner and at the same time that other 
county taxes are assessed, collected and pa.id over; if a deficiency 
shall exist in consequence of the cost and expense exceeding the 
estimate, or in consequence of the receipt of a lesser sum from the 
State as its share of said total cost and expense than shall have 
been estimated or fixed, the board of chosen freeholders shall have 
authority to borrow, on tempora ry loans, such deficiency, and shail 
include the amount of the same with accrued interest in its next 
annual budget and the same shall be assessed, collected and paid 
over as other taxes are assessed, collected and paid over, or the 
same may be raised by an issue of bonds either separately or in 
conjunction with an issue to meet and pay the cost and expense of 
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improving any other road tmde this act, and in the same manner 
as herein provided for issuing nds of the county. 

If, for any reason, there be a surplus, the same shall be retained 
and used in the improvement f other roads under this act or in 
repairs to roads improved unde this act. 

10. The board of chosen free olders may, instead of certifying to 
the county board of taxation t e county's share •)f the cost of any 
work done under this act, as r quired by the ninth section of this 
act, by resolution, adopted by vote of at least two-thirds of all 
its members, issue bonds of th county fo r its proper share of the 
cost of said work which shall b an amount not exceeding the total 
cost of such work, less the amount certified to be paid by the State. 

11. From and after the date of the approval by the State Com
missioner ·of Public Roads of any contract under this act for the 
improvement of any road, such road shall forever thereafter be a 
county road. Any road improved under the provisions of any pre
vious act entitled "An act to provide for the permanent improve
ment of public roads in this State," any road accepted by any board 
of chosen freeholders under chapter one hundred and fourteen of 
the laws of one thousand nine hundred and four, and any road 
acquired under chapter one hundred and twenty-one, laws of one 
thousand nine hundred and ten, shall forever thereafter be a county 
road, and the duty of keeping the same in repair shall devolve ex
clusiYely upon the board of chosen freeholders and the county su
pervisor, as hereinafter mentioned, and all other powers and duties 
respecting such roads shall be imposed upon and vested in the said 
board of chosen freeholders, to the exclusion of all township, town, 
borough, village or other municipai officers. No power conferred 
on any of said governing bodies shall in any way divest the board 
of chosen freeholders of their right to construct across or under 
the sidewalks the necessary culverts or other provisions for the 
maintenance of such county roads. If any such road shall become 
out of repair, and shall not be repaired 'within sixty days after 
notice in writing so to do, given by· the State Commissioner of 
Public Roads to the board of chosen freeholders, or to its director, 
the said Commissioner of Public Roads shall certify to such neglect 
or refusal to the State Comptroller, who shall withhold payment 
to such county of any moneys already apportioned, or that may 
thereafter be apportioned, to such county by the State, and no pay
ment shall be made to said county until the State Commissioner of 
Public Roads shall certify to the State Comptroller that said road 
has been placed in a. good state of repair. 

12. After the first county road shall have been constructed undet· 
this. act in any county, it shall be the duty of the board of chosen 
freeholders to appoint some suitable person as county supervisor of 
roads, and a qualified civil engineer as county engineer, and each 
of whom, before assuming the duties of his office, shall make and 
subscribe an .oath or affirmation that be will faithfully perform all 
the duties of his office to the best of his ability and understanding. 
Such supervisor and engineer shall bold office for five years and 
until his successor is appointed and qualified. Each shall give bond 
to the board of chosen freeholders in the penal ::;urn of one thou
sand dollars, conditioned for the faithful performance of the duties 
of his office, with such surety or sureties as the board shall approve. 
The said engineer shall receive such compensation for his services 
as the said board shall determine and said supervisor shall receive 
a salary and allowance for ~xpenses, both fixed by said board, but 
said compensation or salary is not to be reduced during the said 
engineer's or supervisor's term of office.. · 

The said engineer or supervisor may be dismissed at any time by 
the governing body after a proper hearing upon proof sustaining to 
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the satisfaction of said body charges preferred by the said body or 
the State Commissioner of Public Roads for incompetency, neglect, 
disability or other cause; provided, however, that the said engineer 
or supervisor shall have the right to appeal to the State Highway 
Commission for hearing, review and final adjudication, from any 
order of dismissal, within fifteen days of the adoption thereof. In 
the event of such dismissal the said board shall immediately ap
point a new engineer or supervisor to hold for the full term of five 
years from date of appointment. The said board of chosen free
holders shall appropriate all moneys necessary to keep any and all 
roads constructed under this act in good repair and free from ob
structions, and if the board shall have no money which may be law
fully used for such purposes, it shall have the power to borrow the 
same on the credit of the county, until the next annual taxes shall 
have been levied and eollected. The cost of all repairs and removal 
of obstructions shall be paid by the county collector, upon the order 
of the board of chosen freeholders, and all bills for repairs and 
removal of obstructions shall be verified by affidavit, and shall be 
certified to be correct by the county supervisor of roads. 

13. Whenever H is deemed necessary and advisable by the board 
of chosen freeholders of any county to acquire lands for the purpose 
of laying out, widening, changing the location of or straightening 
any road improved or to be improved under this act all cost and 
expense of obtaining and acquiring such land by whatsoever method 
the same may be acquired may be paid out of any moneys applicable 
for road improvement purposes, or, if there be no money 0n band 
for such purpose, said board may borrow the necessary sum or 
sums on temporary loans, upon the credit of the county, until the 
next anm~al taxes shall be levied and collected or such sum as may 
be necessary may be raised by an issue of bonds, either separately 
or in connection with and as part of any other bond issue under the 
provisions of this act. The said board of chosen freeholders is 
hereby authorized to agree with the owner or owners of any lands 
required for the foregoing purposes, as to the compensation to be 
paid by said board for a conveyance of said land or lands, and in 
case said board cannot agree with the owner or owners of any 
land for the acquisitjon of the same for the foregoing purposes said 
board shall have the power to acquire said lands by condemnation, 
in the manner prescribed by law, and the said board is also author
ized to vacate any part of any public highway that may be ren
dered unnecessary for public travel by the widening, straightening, 
altering or changing of location ·thereof. 

14. If all the owners of property abutting on any road or high
way, in any county, which has not been improved, or is not under
going improvement, desire said road, or any section thereof, to be 
improved, and shall certify, in writing, to the board of chosen free
holders, that they are willing to bear the entire expense of such 
improvement, the county engineer, or other competent engineer, s~all 
prepare plans, cross-sections and specifications for the work to be 
done on such road, or any section thereof, so to be improved, and 
shall submit the same to the owners, and if satisfactory to such own
ers, they are hereby authorized to enter into contract for such work, 
said contract to be first submitted to the board of cLosen freeholders 
for its approval. Upon the completion of the work to the satis
faction of the county supervisor and the board of freeholders, and 
upon the submission to said board of proper receipts showing full 
payment for all work done, the said board of chosen freeholders 
may, by resolution, declare that said road, or any portion thereof, 
be thereafter a county road. The location of any portion of said 
road may be changed, if deemed desirable, upon acquiring the con-
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sent, in writing, of the owner or owners of land abutting on such 
portion of road so to be changed, and upon acquiring, without ex
pense to the county, the land necessary for such change. The 
county supervisor shall be paid the sum of twenty-five dollars. for 
supervising said work, to be paid by said owners. 

15. The board of chosen freeholders shall have full power to lay 
out, open, construct and improve, when such contemplated work is 
shown on the approved plans and cross-sections, all necessary ap
proaches to any properties along the line of such road which may 
have been destroyed or damaged by any alteration in the existing 
grade, whether ·within or without the line of such road, and all 
costs and expenses incurred therefor shall be paid by the said 
board of chosen freeholders in the same way and manner as other 
work done under this act is paid for. · 

16. Whenever any public road is sought to be improved under 
the provisions of the fourteenth section of this act, upon which 
road any lands or real estate owned by the State of New Jersey 
may front or border, the board of managers, or other body having 
the control and management of said lands and real estate, are 
hereby authorized to consent to the improvement of said road and 
to enter into contract for the same in the manner directed by said 
section, and to pay for said improvement out of any moneys appro
priated · to said board of managers or other governing body. 

17. Whenever it shall be deemed necessary by the State Com
mission of Public Roads to close a road or section thereof which 
is being constructed, improved or repaired under this act, in order 
to permit a proper completion of such work, he shall execute a 
certificate and file the same with the clerk of the board of chosen 
freeholders of the county in which such road is situated. Such 
certificate shall state the necessity for closing such road and de-. 
scribe the portion thereof to be closed ; not more than one mile of 
any road shall be closed at any one time. The board of chosen 
freeholders shall thereupon close the same to public travel by erect
ing suitable obstruction and posting conspicuous notice to the effect 
that the road is closed. 

18. It shall be lawful for the boards of chosen freeholders of two 
or more counties to agree, by resolution passed separately in each 
board, to improve, under the provisions of this act, a road, in 
whole or in part, which is on the dividing line or runs into or 
through such counties. 

In such case they shall make all necessary surveys and prepare 
proper plans, cross-sections and specifications, which, on approval 
by resolution passed separately by each board, shall be certified to 
the State Commissioner of Public Roads for action thereon. If ap
proved by said commissioner, each board is authorized to appoint 
members thereof to serve as a joint committee to advertise for and 
receive bids, as specified in this act, for said imprpvement. The 
bids shall be opened and read in public meeting and thereafter the 
members of the joint committee shall report the amount of the bids 
with recommendations to their respective boards. The contract 
shall be awarded, by resolution of each board voting separately, to 
the lowest responsible bidder, and shall be approved or rejected, as 
provided in this act, by the State Commissioner of Public Roads. 
As nearly as may be possible, all proceedings concerning the im
provement under this section, shall conform to those prescribed in 
this act. 

The contract awarded shall specify the proportion which each 
county shall bear of the cost of the improvement exclusive of the 
State's share; and each county shall be liable for that amount alone. 
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Of the share of the cost of the improvement paid by the State, 
each county shall receive such proportionate part as it bears of the 
cost of the improvement to the counties and in the manner as 
specified for payment to a county for road improvement within its 
own territory; provided, however, that if, in the judgment of any 
of the boards, parties to said agreement, the burden of the cost of 
improvement aforesaid is too great to incorporate in the annual tax 
levy for any one yea r in that county, then such board, by a reso
lution adopted by a vote of at least two-thirds of its meJllbers, may 
raise the sum necessary fo r the payment of its share of the cost by 
an issue and sale of bonds. 

19. The provisions of this act shall extend to townships, towns, 
boroughs, villages, or any municipality or municipalities except cities, 
and no road shall be built within any city under this act. The 
common council or other governing body, the assessor or assessors, 
the mayor or other chief executive officer, the clerk and collector, 
or other financi al officer, respectively, of any township, town, bor
ough, village, or other municipality, shall have the power and shall 
perform all the duties as are in this act cast upon the board of 
chosen freeholders, the county board of taxation, the director of 
the board of chosen -f reeholders, the county clerk and county col
lector, respectively, Any of said municipalities may raise, by taxa
tion, funds with which to pay for the cost of the construction of any 
road or roads, or may issue bonds for the payment of the same, in 
the same manner, as nea rly as may be, as the board of chosen free
holders may do under this act, it being the expressed intention of 
this section to confer upon townships, towns, boronghs, villages or 
other municipalities, full power to improve any ro~d, or section of 
road, under the provisions of this act, all proceedings conforming, 
as nearly as may be practicable, to the provisions of this act. Any 
such road, or section of road, so constructed by any township, town, 
borough, village, or other municipality, other than by the county, 
shall be exclusively under the jurisdiction and control of such town
ship, town, borough, village, or other municipality, and shall b~ 
repaired and maintained by such municipality. 

20. Whenever any road, or section of road, constructed by the 
board of chosen freeholders, shall lie within the corporate limits 
of any city, said road shall be exclusively under the jurisdiction 
and control of such city, and shall be repaired and maintained by 
the sarp.e ; provided, however, that this provision shall not extend 
to roads now mainta.ined under the act entitled "A snpplem€nt to 
an act entitled 'An act to authorize the board of chosen freeholders 
of any of the several counties in this State to lay out, open, con
struct, improve and maintain a public road therein,'" approved 
April seventh , one thousand eight hundred and eighty-eight, ap
proved March twenty-fourth, one thousand eight hundred and ninety
eight. 

21. A resolut ion passed by the township committee of any town
ship, or the governing body of any other municipality, through 
which said road runs, to pay ten per centum of the cost of said im
provement provided for in the first section of this act, shall be bind
ing upon such township, or such other municipality, as the case may 
be. 

22. Whenever any township or other municipality shall have un
dertaken to pay ten per centum of the cost of any improvement 
under the provisions of this act, either by resolution of the town~ 
ship committee or other governing body, or otherwise; and if in 
the opinion of any such township committee or other governing 
body, to be determined by resolution of such township committee 
or other governing body, it would be too burdensome on the tax
payers of such township or other municipality to place in the tax 
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levy for any fiscal year the portion of the expense of said improve
ment to be borne by it, then it shall be lawful for such township 

. committee or other governing body to issue a bond or bonds for 
the amount undertaken to be paid as aforesaid by such township 
or other municipality. 

23. Wbenever any public road bas been or sbail hereafter be im
proved under the provisions of this act and in the course of im
proving such road the grade of the roadbed shall ba ve been or shall 
be changed so that it shall not conform to the grade of the re
maining portion of the road, including the sidewalks, it shall be 
lawful for the municipal authorities of each municipality through 
which such road passes to cause the remaining portion of such 
road within the limits of their several municipalities to be graded 
and formed so as to conform in grade to that established for the 
roadway constructed under the provisions of this act and to cause 
such work to be done under the same proceedings and in the same 
manner as may be provided by law in their several municipalities 
for the grading of the streets of such municipalities. 

The proper municipal authorities of any municipality through 
which any such road may run shall have full power and authority 
to make any municipal improvement upon or within any such road 
within the limits of their several municipalities which may be 
authorized by law to be made in any of the other public streets or 
roads of such municipalities; provided, however, no such improve
ment shall be made by such municipal authorities which may in 
any way interfere with or impair the roadway improved under the 
provisions of this act without the approval and consent of the 
board of chosen freeholders of the county within which such road 
may be located. 

The cost and expense of any of the public improvements authorized 
by this section shall, so far as the same can be, be assessed upon 
the lands and real estate specially benefited by the improvement in 
proportion to the benefit received; and no lot or parcel of land 
shall be assessed more than it is so specially benefited, and such 
assessment shall be made in the same manner and under the same 
procedure as is directed by law for the making of other assessments 
for street improvements within every such municipality. · 

Nothing in this act contained shall be construed in any way to 
impose upon any such municipality therein referred to any part of 
the cost of the maintenance and repair of the roadway of any road 
improved under the provisions of this act. 

24. Whenever the owners of fifty-one per centum of the frontage 
of property abutting any road proposed to be improved under this 
act by any board of chosen freeholders shall petition the governing 
body in which their lands and the said road or section of road shall 
lie, praying that said road or section of road be improved and 
paved for its entire width, from gutter to gutter, and agreeing to 
pay the entire added cost due to said increased width of improve
ment and pavement, it shall be lawful for said governing body, by 
and with the consent of the State Commissioner of Public Roads, 
to enter into a contract with the said board of chosen freeholders to 
pay such additional cost, which contract shall fix and prescribe 
the times and manner of payment by said municipality to said 
board of chosen freeholders of such added cost. 

Such cost and expense so contracted to be paid by the munici
pality shall be assessed and collected by said municipality upon 
and from the lands abutting upon said road or section of road so 
improved in the same manner as other assessments for benefits 
for improvements are authorized to be assessed and collected in 
such municipality. 
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If the improvement contemplated is being undertaken by mumci
pal instead of county a uthority such extended improvement shall be 
authorized by the petition herein provided for, the consent of the 
municipal authori ties of such municipality and the consent of the 
State Commissioner of Public Roads and the said additional cost 
shall be assessed and collected as herein provided. 

25. All bonds authorized to be issued by this act by the board 
of chosen freeholders, or a ny municipality, shall be known as 
"Road Improvement Bonds." 

Such bonds shall be of such denomination, bear such rate of 
inte.rest, not exceeding five per centum (5%) per annum, and be 
payable at such places and such times, not exceeding thirty years 
from their date (except bonds issued· to provide funds for extra
ordinary repairs or reconst ruction which shall be payable in not 
exceeding five years f rom their date) and be in ~uch form as the 
board of chosen freeholders or governing body of any municipality 
issuing such bonds ·shall by resolution determine. 

Said bonds shall be signed by the director and clerk of the board 
of chosen freeholders of the county, sealed with the seal of such 
board and countersigned by the county collector of the county, and 
in the case of a m~nici pality other than a county shall be signed 
by the mayor, or chief executive officer, or the chafrman or pre
siding officer of the governing body thereof, and by the clerk thereof, 
and sealed with the seal of said municipality, and countersigned by 
the chief finan cia l officer thereof. The said bonds may be either 
coupon or registered, or coupon bonds with the privilege of registra
tion as to principal only, and of conversion into bonds regbtered 
as to both principal and interest, and the faith and credit of the 
county or municipality issuing them, shall be pledged for their pay
ment. Such bonds shall recite that they are issued pursuant to the 
authority of this act and of t he resolution authorizing the issuance 
t hereof, which shall be conclusive evidence of their validity, and 
of the regularity of their issuance. 

There shall be ra ised by taxation annua lly after the issuance of 
any !mch bonds a sum sufficient to meet and pay the interest thereon, 
as the same accrues, and a sum to be paid into a sinking fund which 
will, together with the accumulations thereof, provide a fund Euffi
cient to meet and pay the principal of said bonds a t maturity ; pro
vided, however, that if such bonds be so issued that they a re pay
able .in annual installments substantially equal in amount , the first 
of which installments shall be payable in two yea rs from the date 
of such bonds and the last installment to be payable within thirty 
years from such date, the board or body authorizing such bonds, in 
lieu of providing for a sinking fund to meet the principal of said 
.bonds shall cause to be raised by taxation in each year in which 
an installment of principal shall be payable an amount sufficient 
to meet the said installment, in addition to the annual tax during 
the life of the bonds to provide for the payment of the interest 
accruing thereon . 

26. In order to enable the Commissioner of Public Roads to exe
cute the provisions of section thirty-seven of an act of the Legis
lature of this S tate entitled "An act defining motor vehicles and 
providing for t he registra tion of the same and the licensing of the 
drivers thereof; fixing rules regulating t he use and speed of motor 
vehicles ; fixing the amount of license and registration fees; pre
scribing and regulating process a nd the service thereof and pro
ceedings fo r the violation of the provisions of the act and penalties 
for said violations," a pproved April twelfth, one thousand nine hun
dred and six, sa id commissioner is hereby authorized to issue to 
the public body charged with the maintenance of a ny improved 
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roads, his certificate setting. forth the amount set aside by him 
for the repairs of such road from moneys under his control available 
for road repairs. On receipt of suitable certificate from the proper 
officer that said road has been repaired, said commissioner is au
thorized to approve said certificate for payment, and its amount 
shall then be paid as provided by section eight of this act ; or, said 
commissioner may advertise for sealed proposals for the repair of 
any such road and award a contract to the lowest responsible bid
der, reserving to himself, however, the right to reject any and all 
bids. · 

27. Whenever any improved public road in this State is in need 
of extraordinary repairs or reconstruction, the public body charged 
with its care shall prepare specifications and any plans and cross
sections necessary to explain and describe the repairs contemplated 
and forward the same to the State Commissioner of Public Roads. 
'l'he said· commissioner is authorized, in hi~ discretion, to approve of 

tt such specifications, plans and cross-sections, and to certify what 
amount of State moneys he will set aside for the repair of such 
roads. On his approval and issue of certificate as· this act provides 
said public body shall advertise for bids, and otherwise proceed 
as this act directs. 

If such public body shall not have sufficient funds wherewith to 
pay its share of the cost of such repairs, then it shall be lawful for 
said public body to issue bonds in a sum not exceeding the sum to 
be advanced by the State Road Commissioner for and towards such 
repairs as stated in his certificate, to defray and pay its share of 
the cost. · 

28. It shall be lawful for boards of chosen freeholders, or other 
governing body charged with the construction, maintenance and 
repair of roads to acquire lands for gravel pits, stone quarries, or 
other natural deposits of road building materials advantageously 
located for use in their jurisdiction and to pay for the same from 
funds available for the construction, maintenance and repair of 
roads. 

29. When a road plan involving the treatment of trees or forests 
is to be made the State Commissioner of Public Roads shall notify 
the State Board of Forest Park Reservation Commissioners, which 
shall cause to be prepared such plans and specifications as shall be 
necessary for the completion of said treatment, the cost of which 
shall be taken as part of the cost of the road. In all that relates 
to the choice, planting, or care of trees, the decision of the Forest 
Park Reservation Commission shall be final. In all that affects the 
location of trees, or their influence upon the road, the decision of the 
State Commissioner of Public Roads shall be final. If the State Com
missioner of Public Roads and a local governing body having au
thority in respect to roadside trees shall be unable to .agree regard
ing the removal or treatment of any tree standing within the line 
of any road to be improved, according to this act, the two interests 
shall submit the case to the Forest Park Reservation Commission, 
and its decision shall be final and binding upon all parties. 

30. In case, for any reason, any section or sections of this act 
shall be questioned in any court and shall be held to be in valid or 
unconstitutional, no other section or sections or part hereof shall 
be affected thereby. 

31. All acts and parts of acts inconsistent with the provisions of 
this act be and the same are hereby repealed; provided, that. this 
repealer shall not revive any act heretofore repealed, nor shall any 
proceeding for the improvement of any public road entered into 
before the passage of this act abate, but such proceedings shall con-
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tinue as prescribed in the act under which the improvement was 
commenced or may be proceeded with under the provisions of this 
act. 

32. This act shall take effect immediately. 
Approved April 15, 1912. 

CHAPTER 396. 

AN AcT to establish a State system of highways, providing for their 
construction, improvement, maintenance, repair, and regulation 
of the use thereof and for a road fund and its disbursement in 
lawful expenditures appertaining to roads. 

BE IT ENACTED by the Senate and General Assembly of the State 
of New Jersey: 

1. The State Highway Commission is hereby authorized and di
rected to establish what shall be known as the State Highway Sys'
tem ; a comprehensive scheme of roads, improved or unimproved, and 
of routes for roads unbuilt, which shall be ultimately a continuous 
or inter-communicating system of improved State highways through-
out the State. · 

2. It is the intent of this act that the State Highway System shall 
include : such roads, highways, turnpikes or toll roads as may be 
later acquired, or any parts or portions . thereof, as now are or will 
form, main-traveled roads of reasonably direct route between the 
county seats of the several counties of the State; existing im
proved highways being chief lines of travel between seaside resorts 
and large centers of population; important roads affording outlets 
at the boundaries of the State or which, in the judgment of the 
commission, by the character and amount of travel upon them are 
in repair and maintenance costs an inequitable burden upon local 
districts and fall properly in the State Highway System, the Ocean 
Highway and the Delaware River Drive. 

3. The State Commissioner of Public Roads is hereby directed to 
have prepared and submit to the State Highway Commission a map 
or plan of the State showing a proposed State Highway System, 
together with necessary explanatory report upon its scope and 
merit. Such plan shall distinguish by suitable legend upon it be
tween county, township or other road, whether improved or unin
proved with the mileage of each, the character of its construction 
or improvement and the location and character (as fixed or movable, 
of wood, steel, concrete-arch, etc.), of its principal bridges. It shall 
include in the proposed system such roads as are specifically men
tioned in this act by name or by location between definitely named 
places, together with such others as the said commissioner may 
direct. 

4. In taking over any road as a State highway, selection by the 
State Highway Commission shall be guided by the character and 
amount of travel thereon, its consequent relative importance in the 
system and with due regard to the mileage of roads heretofore im
proved in each county and to the burden of maintenanoe and repair 
costs therein which it is the intent of this act to relieve. On such 
basis the distribution of the benefits of this act among the several 
counties of the State shall be made as equitably as the funds avail
able and circumstances will permit. 

5. With such modification of the said mapped system as they may 
elect within the intent of this act, the State Highway Commission 
shall adopt the same as the State Highway System. 
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Within the same restrictions the commission may, from time to 
time, add to the system, and amend or change the same on account 
of difficulty or excessive cost of construction or maintenance or for 
other adequate unforeseen contingency; provided, however, that · the 
aggregate mileage of the system shall not exceed fifteen hundred 
(1,500) miles. 

6. When in their discretion circumstances will permit, the State 
Highway Commission shall have the State Commissioner of Public 
Roads take over from the governing body having jurisdiction thereof, 
and with its assent, any highway, or portion thereof, improved or 
unimproved, which is included in the Highway System. When so 
taken over it shall become and be known as a State Highway, and 
its further improvement, maintenance and repair shall be at the 
expense of the State and under the jurisdiction of the State Depart
ment of Public Roads; provided, however, that whenever the govern
ing body or other jurisdiction from which said road is taken over, 
has rights or benefits by virtue of an understanding, agreement or 
contract with any street railway company, other company, firm or 
corporation, to repair, maintain or construct any part of such high
way, or to deliver or execute any other service or obligation with 
respect thereto, the said undertaking shall remain in force and all 
such contractual or agreement rights and benefits shall pass to and 
be taken over for the State by the State Department of Public 
Roads. All the terms, conditions and requirements of such agree
ments or contracts shall be fulfilled to the State by said street rail
way company, other company, firm or corporation, in the same man
ner as if they had been originally made between the State and said 
companies, firm or corporation. 

7. The State Commissioner of Public Roads shall give to the body 
having jurisdiction over any highway written and ample notice of 
intention to take over such highway with the date when the State 
will assume its care and maintenance. If at the date of said notice 
such body has executed any contract for the improvement of such 
highway, the further operation of this act with respect thereto shall 
be suspended until the completion of such improvement. At such 
time it shall become a State highway. 

8. Whenever a State highway, or any portion thereof, is elim
inated from the State Highway System by resolution of the State 
Highway Commission, the status of such highway shall revert to 
that existing prior to the passage of this act and its repair and 
maintenance to the governing body or bodies within which it lies. 

9. The State Commissioner of Public Roads is hereby directed to 
take charge of the construction, improvement, maintenance and 
repair of State highways, maintain the same in goad order and, 
under the provisions ' of this act.. to promote the extension and 
improvement of the State Highway System wlienever opportunity 
and conditions permit. 

All such work shall be done at the expense of the State, and in 
accordance with plans and specifications prepared by the State 
Department of Public Roads and under the direction and super
vision of the said commissioner. 

10. For purposes of administration (and because of the character 
of their duties and the possible division of the State Highway System 
into districts), the present State Supervisor of Roads shall be known 
as the State Highway Engineer and the present assistant State sup

·ervisors as division highway engineers. 
When, through absence or disability, the State Commissioner of 

Public Roads is unable to perform the duties and exercise the 
powers of such office, the State Highway Engineer (present State 
Supervisor), shall perform and exercise such duties and powers. 
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11 .. In addition to the above officials, 'now authorized by law, the 
State Commissioner of Public Roads is empowered, when the need 
(confirmed by the State Highway Commission) arises, to e·mploy at 
the compensation fixed by law, not more than two additional division 
highway engineers (competent engineers, one of whom shall have had 
experience in the design and construction of bridges). He may em
ploy also such draughtsmen, clerical or office help, foremen, laborers 
and such temporary or permanent resident engineers as shall be 
needed for the efficient and economical administration and execution 
of the powers and duties of the State Department of Public Roads. 
The said resident engineers shall be, whenever practicable and con
sistent with efficiency, the county engineers of the several counties 
of the State. and said offices shall not be deemed incompatible. For 
this purpose the State Commissioner o~ Public Roads and board of 
chosen freeholders of any county shall make a written agreement. 
to be approved by the State Highway Commission, defining the 
service and duties of said engineer, fixing his compensation and the 
relative parts of same to be paid by. the county and the State, and 
such service may be per year, or part or parts thereof, as need mar 
require; pro1:·ided, however, that the joint compensation by State 
and county to said engineer shall be in no case less than that received 
by him as said county engineer, and the time and manner of the pa:r
ment of this compensation shall be as nearly as possible that now ii1 
force; pt·ovided, however, that said agreement may be terminated by 
adequate notice in writing by either party and in case of 1ts lapse, 
for this or any cause, the status of said engineer with reference to 
the county employing him shall revert, in all respects, to that exist
ing prior to the passage of this act. 

12. The State Commissioner of Public Roads is hereby authorized 
and empowered to formulate and adopt such rules and regulations 
and prescribe such duties, for the conduct of the business, work and 
general administration of the State Department of Public Roads. its 
officers and employes. as are not expressly provided by this act nor 
by existing law, and are not inconsistent with the intent or spirit 
thereof. Except where otherwise provided by this act, or other exist
ing law, all employes and appointees of the said department, for cause 
and after hearing, shall be subject to removal or discharge by the 
commissioner. He may purchase such materials and equipment as 
shall be necessary for the competent, efficient and economical admin
istration of the State Department of Public Roads. 

13. No person shall drive on any State highway any vehicle ;weigh
ing, with its load, more than thirty thousand (30,000) pounds, nor 
more than twelve feet in height from the lower rim of the wheel to 
the highest point of the vehicle or its load, nor more than nine feet 
in width over any part of the vehicle or its load. 

When used on a State highway, no motor vehicle tire shall be 
fitted with any blocks, bobs, studs or other projections, and no 
wheels shall be locked so as not to revolve. 

"No person shall place or allow to fall on any State highway any 
broken glass, pottery or sharp object, nor any substance injuriou::; 
to. the surface of the road or to person, health or property of parties 
using the same, or residing along the line thereof. 

No person shall in any way interfere with or injure any road
sign, tree, handrail. wall, bridge, culvert or other public property 
within the lines of any State highway. 

Any person, firm, company or corporation violating any of the. 
above provisions in any manner or method, or who wilfully damages, 
injures or destroys any such highway or its appurtenances shall be 
liable to a fine <(f not less than ten dollars ($10) ·nor more than 
twenty dollars ($20) for each and every offense together with the 
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costs of prosecution, to be recovered by an action in debt in the 
name of the State, before any court of competent jurisdiction by the 
State Department of Public Roads; said fines shall be paid into the 
State treasury to the credit of the funds available for construction, 
maintenance and repair of roads. 

14. Hereafter no consent, grant or franchise affecting any portion 
of a State highway, or of any road included in the State Highway 
System, shall be given for the construction of a railroad or street 
railway thereon except upon approval of and under conditions accept
able to the State Highway Commission; nor shall any person, firm, 
company or corporation enter upon or construct any works in or 
upon any State highway, except under such conditions and regula
tions, approved by the commission, as the· State Commissioner of 
Public Roads may prescribe. Whenever any encroachment may exist 
without warrant of law in any road when taken over as a State 
highway, the State Commissioner of Public Roads shall notify the 
Attorney-General, who shall proceed to cause the same to be removed 
as by Ia w provided. 
· Any person, firm, company or corporation guilty of any· violation 
of this section shall be liable to a fine not exceeding one hundred 
dollars ($100) for each such day's violation, and the costs of prose
cution to be recovered by an action in debt in the name of the State 
before any court of competent jurisdiction by the State Department 
of Public Roads. Said fines shall be paid to the State treasury to 
the credit of the funds available for construction, maintenance and 
repair of roads. 

Any such violation may be removed from any State highway as a 
trespass by a bill or petition filed by the State Commissioner of 
Public Roads in the Court of Chancery. 

15. For any road in the State Highway System prior to its taking 
over as a State highway, as provided by this aet, n.o consent, grant 
or franchise for the laying in or upon it of ·any railroad or street 
railway crossing, gas pipe, water pipe, electric ·conduits, or other 
piping, telegraph, telephone, electric light or power poles, ~?hall be 
given except under such restrictions, regulations and conditions as 
are approved and officially made known by the State Commissioner 
of Public Roads to the body with authority to issue such privilege. 
No issue of such consent, grant or franchise by any public body, 
except as hereinafter provided, shall operate as a waiver of liability 
in favor of the person, firm, company or corporation laying or erect
ing such works in or upon such highway or any portion thereof. Any 
violators of this provision shall be liable to a fine not in excess of 
fifty dollars for each day's violation and the costs of prosecution, 
recoverable by the county or township and payable to the county or 
township collector to the credit of the appropriation for the con
struction, maintenance and repair of roads. 

16. No State highway shall extend into or through any city nor 
shall anything ·herein contained, or the classification of the State 
Highway System into districts, be construed as including or in any 
manner interfering with the roads, streets and highways in any of 
the cities, boroughs or incorporated towns of the State; provided, 
however, that where a street or series of streets. approved by the 
State Commissioner of Public Roads, serve through such municipal
ity as connecting State highways or as outlets to such at the bound
ary of the State, and are maintained under condition stipulated by 
said commissioner, he may by written agreement with the governing 
body of said municipality provide for the State's bearing a just pro
portion, approved by the State Highway CQmmission, of the cost 
of maintenance of said streets, and said commissioner may terminate 
such agreement for adequate cause. 
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17. Whenever an unimproved road, or an improved road in need 
of extensive repairs, included in the State Highway System but not 
yet taken over is constructed, reconstructed or reimproved, with or 
without State aid, such road on the completion of the work to the 
approval of the State Commissioner of Public Roads, shall be taken 
over as a State highway. 

18. Whenever in the discretion of the said commissioner it is desir
able to have constructed, reconstructed or improved by the State, any 
built or unbuilt portion of the State Highway System, it shall be 
lawful for such commissioner for the State to enter into written 
agreement, to be approved by the State Highway Commission, with 
the boards of chosen freeholders, or other body of competent jurisdic
tion and power. to equitably share the cost. On completion of the 
work, said portion of the system to become a State highway. 

19. For the purpose of extension, construction, improvement, 
maintenance, repair or straightening of the State highways, it shall 
be lawful for the State Commissioner of Public Roads, with the 
assent and approval by the State Highway Commission of its terms 
and conditions, to enter into written agreement with any board of· 
chosen freeholders, or other public body, or any person or corpora
tion, for co-operation on an equitable basis of share in cost of such 
work, and to assume any portion, not exceeding sixty per centum of 
that cost. Such board or public body may raise their proportionate 
share of such cost in accord with the provisions of any law provid
ing for State aid in road improvement or maintenance. Upon ap
proval by the said commissioner of the certificate of the inspector 
and engineer in charge of the work that the same has been satisfac
torily completed in whole or in part, according to contract, plans · 
and specifications, the disbursing officer of .said board or body shall 
pay its share of the whole or partial cost to the State Treasurer to 
the credit of funds available for road improvement, maintenance and 
repair. 

The said commissioner for the above purposes and with the 
approval as aforesaid of the State Highway Commission may enter 
into a contract with any person, company, firm or corporation, public 
or private, for the acquisition of any necessary lands, or of gravel 
pits or other natural deposits of road materials advantageously 
located to the St~te highways, and may take title in the name of the 
State. Any public body may raise its agreed proportionate share of 
such cost as hereinbefore provided. 

20. In the construction, repairs and maintenance of State high
wa~·s the said commissioner shall possess and exercise in addition to 
those conferred by this act, all those rights and powers, not incom
patible with his office nor prohibited by law, which are now exer
cised by overseers of roads and boards of chosen freeholders in road 
construction, repair and maintenance and, when authorized by reso
lution of the State Highway Commission, in the acquisition of turn
pikes and toll roads. 

21. Nothing in this act shall be construed as authorizing the State 
Department of Public Roads to construct or enter into contracts or 
agreements for the furnishing, building or rebuilding of bridges . 

. trestles or equivalent structural work, over navigable waters or 
streams, nor for bridges, or equivalent structures and culverts, gen
erally; pro"''ided, however, that where the State Commissioner of 
Public Roads deems the cost of such building, rebuilding or better
ment of such structure, according to plans and specifications he ap
proves, as too great a burden for the public body responsible for its 
care, he may, with approval by the State Highway Commission of 
terms and conditions, enter into agreement with such responsible 
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public body providing for the State's bearing a portion of such costs, 
but in no case in excess of twenty per centum of that cost. 

22. All work of construction or building of unimproved roads and 
of extensive repairs to improved roads, taken over as State highways 
shall be by contract. The State Commissioner of Public Roads shall 
have made a proper survey of the road and have prepared the neces
sary plans and specifications showing and describing the work to 
be done and the materials to be supplied and also make estimate of 
the cost of the construction and improvement in accordance there
with. 

He shall advertise for bids on the work and materials covered by 
the plans and specifications, and may divide the same into several 
contracts. but all bids for the whole or eubdivided shall be submitted 
at the one time. Such. advertisement shall be by public notice pub
lished for at least three weeks before the contract niay be awarded. 
at least once a week in each of two newspapers printed in the 
county or counties where such road is located, in one other in Tren
ton, and may be inserted in an American engineering periodical. The 
advertisements shall give a brief description of work and matedals 
required, specify where plans and specifications can be seen or had, 
the hour, date and place where the sealed proposals will be received 
and publicly opened and read, and other pertinent information the 
commissioner may include. 

The commissioner may reject any bid not in accord with the adver
tisement or specification, or for other irregularity, or may reject any 
or all bids if the prices for work or materials is excessively above 
the estimated cost. He shall prepare a list of the bids, including any 
rejected and the cause therefor, and award the contract to the lowest 
responsible bidder, subject, however, to its ratification by the State 
Highway Commission, to whom it shall be submitted, together with 
the summary of bids, within fifteen days from the date of the award. 
The award shall be final. on written approval of a majority of said 
commission given separately or in session, or whenever empowered 
so to do by their resolution, by approval of its presiding officer when 
other than the said commissioner, and then further endorsed by the 
State Treasurer. 

A certified check equal to at least ten per centum of the bid must 
accompany the same drawn to the order of the State Treasurer, and 
shall be held as security that if awarded the contract, the bidder 
will deliver the same, within ten days from the ratification of the 
award, properly signed and secured by a bond as hereinafter set 
forth. In case of the bidder's failure so to do. said check shall be 
forfeited to the State as liquidated damages, and shall be applied to 
funds available for the construction, improvement and maintenance 
of roads. 

Contracts may provide for partial payments on work of construc
tion or maintenance, but not in excess of eighty per centum of the 
value of the work done. Where, however, the contract provides that 
a portion of the work may be deferred with the approval of the State 
Commissioner of Public Roads, the sum withheld from the contractor 
may be not less than twenty-five per centum in excess of the value of 
such deferred work. 

23. The funds provided to meet lawful expenditures appertaining 
to· roads, as required under this act or any other law, shall constitute 
a State Road Fund. It shall include the appropriations made there
for by the Legislature, the receipts from motor vehicle licenses, and 
from fines for violations of this act and of chapter 113, laws of 1906. 
its amendments and supplements, as therein provided. 

24. Expenditures from this fund shall be: For the extension, con
struction, maintenance and repair of State highways; for State aid 
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to counties and municipalities, as provided by law, in the permanent 
improvement of roads . in acquisition of turnpikes or toll roads, in 
maintenance and repair of improved roads and in bridge and culvert 
work; for the maintenance antl administration of the State Depart
ment of Public Roads, the salaries or wages of its lawful officers, 
clerical, office help and employes, the traveling expenses of such 
actually and necessarily incurred while in discharge of their official 
duties, and such other reasonable and proper expenses itemized and 
reported to the department, incurred while actually on the business 
of the State, as the State Commissioner of Public Roads shall direct 
and approve. 

25. In so far as the appropriation act, or other law, does not pro
vide for any 6f the above specific purposes, the State Commissioner 
of Public Roads shall determine the amounts, subject to approval of 
the State Highway Commission. which shall be apportioned to State 
highways and· for State aid, and said commissioner shall decide 
within lawful discretion the sums to be apportioned for other pur
poses. Nothin herein shall authorize a change in any compensation 
fixed by law. 

26. Payments for State aid in improvement or maintenance of 
roads, or in other authorized grant, and for salaries, wages, expenses 
of administration or other lawful expenditure shall be made as pro-
vided by law. · 

Payments on lawful contracts entered into by the State Commis
sioner· of Public Roads for construction. maintenance and repair of 
roads or other allied authorized work, shall be made upon the said 
commissioner's approval for payment of the certificate of the engineer 
and inspector in charge of the work, Such certificate shall set forth 
the amount then due under the contract, and that the work done. 
service performed and materials furnished fully comply with the 
t~rms and requirements of the contract, plans and specifications. 

27. At the end of each fiscal year the State Commissioner of Pub
lic Roads shall make to the State Comptroller a full financial report 
showing the available unexpended balances in the several accounts 
before cited, also all outstanding liabilities, under contracts or other 
financial obligations to counties, municipalities, person, firm or cor-
poration. · . 

28. In case for any reason any section or sections of this act shall 
be questioned in any court. and shall be held to be invalid or uncon
stitutional, no other section or sections, or part hereof, shall be 
affected thereby. 

29. All acts or parts of acts inconsistent herewith are repealed and 
this act shall take effect immediately. · 

Approved April 15, 1912. 

CHAPTER 397. 

AN AcT to further amend an act entitled "An act g1vmg the State 
Commissioner of Public Roads a fixed· salary, instead of per 
diem pay, and limiting the expenses connected with the office," 
approved March twenty-fifth. one thousand eight hundred and 
ninety-six, and all amendments thereto. 

BE IT ENACTED by the Senate and General Assembly of the State 
of New Jersey: 

1. The first section of said act shall be amended to read as follows : 
1. The annual salary of the State Commissioner of Public Roads 

shall be five thousand dollars, and he shall be allowed a sum not to 
exceed seventeen thousand dollars per year, or so much thereof as 
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shall be necessary for clerk hire, wages of assistants not provided for 
in this act, stationery, postage, expressage, and such expenses of all 
officers and employees of the department as are actually and neces
sarily incurred in the performance of their official duties. 

2. The second section of said act shall be amended to read as fol
lows: 

2. He shall be allowed the sum of four thousand dollars per year 
for the employment of the supervisor appointed under chapter 155, 
laws of 1900. who shall be known as the State Highway Engineer 
and who shall be a competent civil engineer, and a further sum not 
to exceed seven thousand two hundred dollars per year for salaries of 
not to exceed four assistants to said supervisor, who shall be compe
tent engineers and who shall be known. as Division Highway Engi
neers. The Assistant Supervisors of Roads, appointed under chapter 
236, laws · of 1909, shall become two of said Division Highway Engi
neers. One of such staff shall have had experience in bridge design 
and construction. 

In the absence or disability of the said commi~sioner the said State 
Highway Engineer shall exercise all the powers and fulfill all the 
duties of said commissioner. · 

3. Upon the passage of this act, and thereafter before entering 
upon the discharge of his duties, the State Commissioner of Public 
Roads shall give bond in the sum ·of twenty thousand dollars con
ditioned for the faithful performance of his duties. Such bond shall 
be with two or more sureties, freeholders of this State, or a surety 
or trust company of this State, or a surety or trust company of an
other State authorized to do business in this State, said bond with 
sureties to be approved by the Governor, he shall also take oath of 
office before one of the justices of the Supreme Court similar to that 
now required of the State Comptroller, which bond and oath of office 
shall be filed in the Department of State. 

The State . Supervisor-State Highway Engineer-shall qualify in 
like manner with bond and sureties in the sum of five thousand 
dollars. 

4. All acts and parts of acts inconsistent herewith are llereby 
repealed and this act shall take effect immediately. 

Approved April 15, 1912. 

CHAPTER 398. 

A FURTHER SuPPLEMENT to an act entitled "An act constituting and 
appointing a State Highway Commission and defining its powers 
and duties," approved March thirtieth, one thousand nine hun
dred and nine. 

BE IT ENACTED by the Senate and General Assembly of the State 
of New Jersey: 

1. There shall be added to the State Highway Commission, as an 
additional member thereof, the State Treasurer. · 

2. It is hereby made the further duty of the said commission to 
establish a State highway system and otherwise to carry into effect 
the provisions of an act entitled "An act to establish a State system 
of highways, providing for their construction, improvement, mainte
nance, repair and regulation of the use thereof, and for a road fund 
and its disbursement in lawful expenditures appertaining to roads." 

3 .. All acts and parts of acts inconsistent with this act are hereby 
repealed. 

4. This act shall take effect immediately. 
Approved April 15, 1912. 

'Section 2 
ameri'lecl. 
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NUMBER OF TONS OF STONE PER MILE REQUIRED TO BUILD THE 

FOLLOWING DEPTHS AND WIDTHS. 

For the information of intending road builders, we have com
piled the following tables, which approximate the number of tons 
of thoroughly rolled stone necessary ·to construct each mile at the 
designated depths and widths. 

The basis is 3,000 tons of loose stone or 3,500 tons of com
pressed ·stone for a road one mile long, sixteen feet wide and 
eight inches deep. A road eight inches deep, when finished, will 
have required at least ten inches of stone. It should be placed 
in two layers of five inches each, and each layer rolled down to 
four inches. Then the application of the three-quarter inch and 
screenings will bring the road to the prescribed depth ; for other 
thickness the stone should be placed in proportion to the intended 
finished depths. 

An observance of this rule will insure the contract thickness for 
the roadbed, and save the sometimes necessary expense of resur
facing before acceptance from the contractor. 

A road 8 feet wide and 4 inches deep will require 875 tons of stone per mile. 
" 8 " " 6 " " 1,3121Al " " " 
" 8 8 1,750 
" 8 " 10 2,187:Yz 
" 8 " 12 2,625 

" 9 4 984% 
" 9 6 1,4769

/16 

" 9 8 1,968%, 
" 9 " 10 2,46015

/16 " 
" 9 " 12 2,9531k 

" 10 4 1,093%, 
" 10 6 1,640% 
" 10 8 2,187:IA! 
" 10 " 10 2,734% 
" 10 " 12 3,281:1A, 

{157) 
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A road 11 feet wide and 4 inches deep will require 1,203lh tons of stone per mile. 
11 6 1,804ll/16 
11 8 2,40614 
11 10 3,00713/16 
11 12 3,609% 

12 4 1,312lh 
12 6 1,968%, 
12 8 2,625 
12 10 3,28114 
12 12 3,937lh 

13 4 1,421% 
13 6 2,13218/16 
13 8 2,843%, " 
13 10 3,55411/16 
13 12 4,265% 

14 4 1,53114 
14 6 2,296% 
14 8 3,062lh 
14 10 3,828lh 
14 12 4,593%, 

15 4 1,640% 
15 6 2,4601~/16 

15 8 3,28114 
15 10 4,10!9/16 
15 12 4,921 'Vs 

16 4 1,750 
16 6 2,625 
16 8 3,500 
16 10 4.375 
16 1<) .... 5,250 

17 4 1,859% 
17 6 2,7891/16 
17 8 3,718%, 
17 10 4,6487/ 16 
17 12 5,578~ 

18 4 1,968%, 
18 6 2.953~ 

18 8 3,937lh 
18 10 4,921% 
18 12 5.90614 

19 4 2.078lh 
19 6 3,1178/]6 
19 8 4,15614 
19 10 5,195~/16 

19 12 6,234% 
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A road 20 feet wide and 4 inch-es deep will require 2,187lh tons of stone per mUe. 
.. 20 " . ,, 6 " " 3,28114, " 
" 20 8 4,375 
" 20 " 10 5,468%," 
" 20 " 12 " . 6,562lh 

TABLES. 

As many persons interested in the construction of stone roads 
are asking questions about their cost, we enclose a table to show 
at a glance the number of square yards at different widths in a 
mile of road; also the cost at different widths, and various prices 
per square yard. Any variations from these prices can be quickly 
ascertained by adding, subtracting, multiplying and dividing for 
a less or greater width. For example, a road eight feet wide has 
4,69;) 1-3 square yards in one mile. To obtain the number of 
square yards in a road having a width of nine feet, add one
eighth to the foregoing figures, and in one having a width of 
seven feet, subtract one-eighth; in one of twice the width given 
in the table, multiply by two. 

SQUARE YARDS IN ONE MILE OF 

8 feet in width .............................. ~ .. 
10 .................................. . 
12 .................................. . 
14 
16 
18 

•••••••••• 0 •· ••••••••••••••••••••••• 

4,6931
/ 3 square yards. 

5,8662/£ 
7,040 
8,2131

/ 3 

9,3862/3 
10,560 

8 feet wide, or 4,6931
/ 3 square yards, at 25c. per sq. yd ........ $1,173 331

/ 3 

10 5,8662/3 " 25c. " ••• 0 •• 0. 1,466 662
/ 3 

12 7,040 25c. • 0 •••••• 1,760 00 
14 8,211?/~ 25c. ........ 2,053 3~'/a 
16 9,3862/3 25c. •••• 0 0. 0 2,346 662

/ 3 

18 10,560 25c. 0 •• 0 • ••• 2,640 00 

8 4,6931/~ 30c. 0 ••• 0 0 •• 1,408 00 
10 5,8662/3 30c. ........ 1,760 00 
12 7,040 30c. 0 •••• ••• 2,112 00 
14 8,2131/a 30c. ........ 2,464 00 
16 9,3862/ a 30c. • 0. 0. 0 •• 2,816 00 
18 10,560 30c. ........ 3,168 00 

8 4,6931/a 35c. •••• 0 ••• 1,642 66~/3 
10 5,8662/3 35c. 0 ••••••• 2,053 331/a 
12 7,040 35c. • 0. 0 •••• 2,464 00 
14 8,2131

/ 3 35c. •• 0 ••• 0. 2,874 662
/ 3 

16 9,3862
/ 3 35c. 0. 0 ••••• 3,285 331/s 

18 10,560 35c. 0 ••••••• 3,696 00 
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8 feet wide, or 4,6931/ 3 square yards, at 40c. per sq. yd ........ $1,877 DD1 I a 

10 " 5,8662
/ 3 40c. ........ 2,346 662

/ 8 

12 7,040 40c. ........ 2,816 00 
14 8,2131

/ 3 40c. ........ 3,285 331/a 
16 9,3862

/ 3 40c. ........ 3,754 662
/ 8 

18 ( 10,560 40c. ........ 4,224 00 

8 4,6931
/ 3 45c. ........ 2,112 00 

10 5,8662
/ 3 45c. ........ 2,640 00 

12 7,040 45c. ........ 3,168 00 
14 8,2131

/ 3 45c. ••••• 0 •• 3,696 00 
16 9,3862

/ 3 45c. ........ 4,224 00 
18 10,560 45c. ........ 4,752 00 

8 4,6931
/ 3 50 c. ........ 2,346 662

/ 3 

10 5,8662
/ 3 50c. ........ 2,933 331

/ 8 

12 ,7,040 50 c. ........ 3,520 00 
14 · 8,2131

/ 3 50c. ........ 4,106 662
/ 3 

16 9,3862
/ 3 50 c. ........ 4,693 331

/ 3 

18 10,560 50c. ........ 5,280 00 

8 4,6931
/3 55c. ........ 2,581 331

/ 3 

10 5,8662
/ 3 55 c. ......... 3,226 662

/ 8 

12 7,040 55c. ........ 3,872 00 
14 8,2131

/ 3 55 c. ........ 4,517 331
/ 8 

16 9,3862
/ 3 55 c. ........ 5,162 662

/ 3 

18 10,560 55 c. ........ 5,808 00 

8 4,6931/a 60c. ........ 2,816 00 
10 ·5,8662

/ 8 60c. ........ 3,520 00 
12 7,040 60c. ........ 4,224 00 
14 8,2131

/ 3 60c. ........ 4,928 00 
16 9,3862

/ 3 60c. ........ 5,632 00 
18 10,560 60c. ........ 6,336 00 

8 4,6931
/ 3 65c. ........ 3,050 662

/ 8 

10 5,8662
/3 65c. ........ 3,813 331

/ 3 

12 7,040 65c. ........ 4,576 00 
14 8,2131

/ 3 65c. ........ 5,338 662
/ 8 

16 9,3862
/ 3 65c. ........ 6,101 331

/ 3 

18 10,560 65c. ........ 6,864 00 

8 4,6931
/ 3 70c. ........ 3,285 331

/ 8 

10 5,8662
/ 3 70c. ........ 4,106 662

/ 3 

12 7,040 70c. ........ 4,928 00 
14 8,2131

/ 3 70c. ........ 5,749 331
/ 8 

16 9,3862
/ 3: 70c. ........ 6,570 662

/ 8 

18 10,560 70c. ........ 7,392 00 

8 4,6931
/ 3 75c. ........ 3,520 00 

10 5,8662
/ 3 75c. ........ 4,400 00 

12 7.040 75c. ........ 5,280 00 
14 8,2131

/3 75c. ........ 6,160 00 
16 9,3862

/3 75c. ........ 7,040 00 
18 10,560 75c. ........ 7,920 00 
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8 feet wide, · or 4,6931
/ 3 square yards, at 80c. per sq. yd. ; ...... $3,754 66~ I a 

10 " 5,8662
/ 8 " 80c. " ........ 4,693 331

/ 3 

12 7,040 80c. ......... 5,632 00 
14 8,2131

/ 3 80c. ........ 6,570 662
/ 8 

16 9,3862
/ 3 80c. ........ 7,509 331

/ 8 

18 10,560 80c. ........ 8,448 00 

8 4,6931
/ 3 85c. ........ 3,989 331

/ 8 

10 5,8662
/ 3 85c. ........ 4,986 6611

/ 8 

12 7,040 85c. ........ 5,984 00 
14 8,2131

/ 3 85c. ........ 6,981 331
/ 8 

16 9,3862
/ 3 85c. ........ 7,978 662

/ 3 

18 ,10,560 85c. ........ 8,976 00 

8 4,6931
/ 3 90c. ........ 4,224 00 

10 5,8662
/ 3 90c. ........ 5,280 00 

12 7,040 90c. ...... . . 6,336 00 
14 8,2131

/ 3 90c. ........ 7,392 00 
16 9,3862

/ 3 90c. ........ 8,448 00 
18 10,560 90c. ........ 9,504 00 

8 4,6931
/ 3 95c. ........ 4,458 662

/ 8 

10 5,8662
/ 3 95c. ........ 5,573 331

/ 3 

12 7,040 95c. ........ 6,688 00 
14 8,2131

/ 3 95c. ........ 7,802 662
/ 3 

16 9,3862
/ 3 95c. ........ 8,917 331

/ 8 

18 10,560 95c. ........ 10,032 00 

8 4,6931
/ 3 $1.00 ........ 4,693 331

/ 8 

10 5,8662
/ 3 1.00 ........ 5,866 662

/ 8 

12 7,040 1.00 ........ 7,040 00 
14 8,2131/8 1.00 ........ 8,213 331

/ 8 

16 9,3862
/ 3 1.00 ........ 9,386. 662

/ 8 

18 10,560 1.00 ........ 10,560 00 

11 
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TABLE FOR GRAVEL. , 

Table showing number of cubic yards of gravel required in the construction of one mile of gravel road, of widths varying 
from 6 feet to 20 feet, and depths from 6 to 12 inches. The within quantities should be multiplied by 1! to give the 

number of cubic yards of loose gravel required to make the within depths of compact gravel. 

ONE MILE IN LENGTH. 

.s 

6 feet wide: ...... . 
7 feet wide ....... . 
8 feet wide ....... . 
9 feet wide ....... . 

10 feet wide ....... . 
11 feet wide ....... . 
12 feet wide ....... . 
13 feet wide ....... . 
14 feet wide ........ ' 
15 feet w~de ...... ··i 
16 feet w1de ........ . 
17 feet wide ........ , 
18 feet w~de ....... i 
19 .feet w1de ....... : 
20 feet wide ........ 1 

One mile ......................... . 
One mile ... . ..................... . 
One mile ......................... . 
One mile ....................... .. 
One mile ................. : ....... . 
One mile ....................... . 
One mile ........................ .. 
One mile ......................... . 
One mile ......................... . 
One mile ....................... . 
One mile ... : .................... .. 
One mile ........................ . 
One mile ........................ . 
One mile .................. · .... .. 
One mile ....................... .. ---- ------------------

]~ ]~ ]oo ]~ ]s ]~ ~~ 
g~ . g~ . g~ . g~ . g~ . g~ . g~ . 
~~~ ~~i ~~i ~~~ ~~i ~~~ ~~i 
'"'s:l"' '"'s:l~ '"'s:l~ '"'s:l~ '"'s:l~ '"'s:l~ '"'s:l~ 
~ ..... rLl ~ ...... rLl ~ ..... rLl ~- ... rLl ~ ..... rLl ~ .... rLl ~ .... rLl 

s~~ 8~~ 8~] 8~~ 8~~ a~~ s~1 
o;g o~g o;g o;g o;g I ..,o;g o;g z ;;......... z ;;........ z ~>-....... z >..... z ......... ~ ......... z >. ...... 

-586i 6s4_t ~ -782i 1----ssO -977t 1,075.&.1,173l-
684t I 798M· 912!~ 1,026! 1,140j~ 1,254it 1,36~-
782# 912!~ 1,042~4 1,1731- 1,303!~ 1,434/'T 1,564~ 
880 1,026! 1,173! 1,~20 1,466! 1,613! 1,760 
977% 1,140-~~ 1,303H 1,466! 1,629!t 1,792# 1,955f 

1,075! 1,254jt 1,434'22'7' 1,6131- 1,792!~ 1,97ljf 2,151! 
1,173! 1 ,36~-& 1,564! 1,760 1,955f 2,151! 2,346! 
1,271! 1,482!-f 1,694~t 1,9061 2,118!4 2,330!% 2,542-~ 
1,368~ t,597~"'r 1,825/'T 2,053! 2,28I!t 2,509H 2,737~ 
1,466i 1,711! 1,955! 2,200 2,444t- 2,688-& 2,933!' 
1,564t 1,825/'T 2,085-U. 2,346i ·

1 

2,607H 2,86~.,_ I 3,128Jd-
I,662i 1,919~77' 2,216~8'T I 2,493! 2,770!~ I 3,047!-t I 3,324t 
1,760 2,053! 2,346-J I 2,640 I ·. 2,933! 3,226i I 3,520 
1,857t- 2,167-H I 2,477-1-'T 2,786-J II 3,096/'i 3,405if ' 3,715& 
1,955i 2,281* 2,607!f I 2,933! 3,259-/'i 1 3,585/'T I 3,911!- _ 



TIHJ E'OLL(l\Vl~U 'I'A,BLE SHO\VS 'l'IHJ KUMBI!JR OE' .:\llLE8 OF ROAD BUILT I~ EACH COU:\"TY, DJ EACII YK\R, SIXCE THE I'ASRACHJ Ol!' TIHJ S'L\TI·j .\1D LA \Y, ~~LSO 'I'lHJ TOT.\L 
XUMBER OF )IlLES BUILT I~ACH YJ~AR AKD THE TO'l'A.L NUl\lBEH OF .JULES BeiL'I' I~ EACH COC~TY. 

COU::\"TY. 

JSD:2. 

::\"o. 
:\liles. 

181)3. 

::\"o. 
?lliks. 

18D±. 18\IG. 

No. ::\"o. 
Miles. 1 Miles. 

1 I 

18\JG. 

::\"o. 
:V£iles. 

18D7. 

::\"o. 
1\llles. 

Ui!l8. 

::\o. 
Miles. 

18DD. 

::\"o. 
:\Jiles. 

1!100. 

::\"o. 
Miles. 

1D01. 

::\"u. 
l\liles. 

]!10:2. 

::\"o. 
;l.liles. 

1:lO:J. 

::\"o. 
:\Jill'~. 

]!104. 

::\o. 
i\lile:,;. 

1D03. 

No. 
..\Iiles. 

lPOG. 

No. 
i\JilPF<. 

1!J07. l!IOS. H.IO!J. ]!110. 1!111. l!Jl:!. Tot:1ls. 

Xo. Ko. J'\o. Xu. Xo. Xo. ;.: ... 
:\liles. :\Jilt->'. :\Iile~. :\Ji]('~. :\Jill'~. :\Iil.-~. :\lilt·~. 

: I , ____ , _____ : ____ _ 
--~-. ---~---- ----- I I 

111.17;-i A.tlantie ....................... / ......... J ......... / ......... / ......... 1 12. / 10. l.i.84 4.0:;\......... 7.0:J I :20.10 1::. I 

Dergen ........................ I ......... j ......... I ......... / ......... / ......... / .... · . . . . . · · .... · .I. · · . · · · .. l · · · · . · · . · ./ 1. 0:! , · · · · · · · · ./ 

0.4U.'l! 1:l.!J4: 7.:24 I 8.0~7 ......... 1 ......... 1 

1.141 u.i"i!IGI HJ.G:::1! .................. \ :;.oo71 

1. I 

( .,-,.1 
1.31 :. 

I I \ I i I ' i I ( ., I, .,- ' I 
Burlington ·····················1·········1 10.i"i4\ 20.4G D.7Gj 11.02 10.±8 13.0:J i 18.:JGt S.D:J 17.::0 I J.I.L,1 1 -I .. J81 2.48 ! ......... ; 

Camtlen ........................ / ......... / 1:i.G:!II ........ 1 8.:2G/......... 4.125 1:!.7!) I 2.:2:li 1. 4.±81 8.80: D.3ol 3.98G/ 1.40' 

Cape May ..................... \ ......... ] ........................... /. ....... . ....... J ....... l ........ 1t G.OO 
1
1 ~>.:1\l) l\.:20

1
1 0.13\ 2.G3 

. i I I I I I I I I, I I I 

~:::er:~:~~~ .. :: :.-.·.·.·.·.·:::::::::::I:::::::: :I:::::::: :I::::::: ::1· · · · ·~:~·! · · · · ·;,: · ·1· · · ·~:~~- · · · ·(~::;;·/ · · · -~~:~;j · · · ·!;:(.j(;·: · · · ·~::~~-~- · · ·~:;~~~ :::~1· · · ·~:;,~~~ ·· · ·~:~~-
Gloucester ..................... J ......... f ......... l·········l 7.731 G. I o.o 7.:>!) :1 11.40: G.04) 17.44 i ti.8731 7.7+········1·········

1 

Hudson ....................... ·I· ....... ·I· ....... ·1· ........ 

1

1 
••••••••• I ......... 1 .................. I ......... 1 2. 4·1 I· ........ j. · • • • •. • · 1 • • • • • • • • ·: • ·····.··I········· 

Hunter<lon . . . . . . . . . . . . ......... i ........ ·I· .......................... \ ......... I ................. ·I· ...... :.1/· ........ :i ........ ·I· ....... ·li ......... ~ ........ ·I· ....... . 
Mercer ......................... 1 ......... 1........ 9.4G 6.401 10.951 4.75 2.7041 10.8:Ji D.1G I 10.:l71 J.).8fl! 1:2.31 7.GG I 1G.18 

Middlesex ..................... I 10.3G/ 3.181

1 

2.3GI 7.H81 8.43. 4.75 6.164ll 1:i.10
1

1 9.01 
1
t G.l2 

1
1 14.1l5 

1
1 9.521 12.421 8.33Gi 

Monmoutll ................. 1 ......... \ .................. \ ......... / 3.75 5. 5.1 I 14.4G
1

1 5.G4II G.G71 13.25
1

1 17.G71 5.21\ 7.47 

Morris ........................ J ........ j ......... \ ......... \ ......... ) ......... 1 6.13. 6.3 I J0.4Ui 6.i"i31 4.30GII 10.07!11 7.131 5.081 3.G9 

Ocean ··························1·········1·········:· ........ \ ......... : ......... l .................. 1 ......... 1 ......... 1......... 3.fl I fl.\J71 11.83! 7.16 

Passaie · ........................ \ ........ J ................. ! ........ .\. ....... 1 4.70 5.48 
1

1 8.G7
1
: G.73 

1
1 3.D87\ 6.57 u.o!JI 1.541 ;-;.38 

Salem ........................ -~- ........ J ......... 
1 
......... J ......... [ 2.67J .................. 1

1 
2.17: 2.03 : ......... [ :!.i"i1 unl

1 
7.477[ ........ . 

Somerset ...................... 1 ......... 1 .................. 1 ......... : ......... 1 6.22 7.27 I ti.ti I (i.65! 7.93 I :i.88 I (i.24l 10.68 I 2.683 
I I I i I • I I I I I I I 

Sussex ·························I········!············· .... 1 ......... [ ......... 1 ......... 1 ......... 1 ......... 1 ......... 1 .8n::; ......... [ 4.0:!1 1.6fl31 .fl8 

Union .......................... :_~ ......... ) ................. , ......... ) .................. ~_ ......... j ......... ) 3.432[ ......... \ 2.141: ......... ) .631 ....... .. 

warren ........................ t ......... 1 .................. 1 ......... 1 .......................... 1 .081 ......... 1 7.43 \ 8.7D:![ 3.941 13.09 I· ....... . 

1---i--_ -----! ------J~~-j----'-_--(---l---\--~--i-----\-------\--~1---
•• ! 10.G:il 27.:!41 :l:2.28l 46 .. :3:\1 60.821 nG.6fiG Sl.fl:lRI 114.461 77.2121 JO!l.:l7l11 1G4.00.Ij 13:2.:121 10G.G::71 G7.7S 

! 1 ________ _1_ ____ 1__ t _____ I ___ I__ I I I ! I 

:2 .G1 :l.ll l 7.G5 i .1:d......... 2.!) I S.O!JG!I 

:20.31 :2.:!:3 I 2.-J3 I G.1U .J-.!)871 ......... ~[ 
I I I I I 

4.00 1 ;;.:~!J9I 11.871 :\.04:2 ...... j J0.80u'
1 

......... ! ......... \ .............. ·. .. ....... 1 HJ.l411 

7.113! 12.G2:l\ ......... !......... 8.137: 1.41-J.I 

.•....... 

1

1 3 . 7 4 I ......... [. . . . . . . . . 3 . 5!}4! 2 . ] GD: 
I I I I I 

:2.:t2 I I i I .780: 
......... 1 ......... i ......... i. .. ....... 1 I 

3.37 I (\.4781 i"i.8:>71 1.000 U.207l 4.:\!J.J.
1

1 
! I ., .,- I, I I 

i"i.83l 7.85 i -·-" ,......... i'i.30BI 3.30UI 
I I I I I 

G.J:l 1 17.H7t! 1:un::1 1.t;s.> 3.15Si :3.47or 
i I I I I 

2.1s 1 n.G4 1 7.os:-.: 8.:22G 9.6071 1.17:!1 

I I I " •• I ] 
.G!l 1 ......... f ......... 1 -.fl.>SI ........ 1 

t I I I I 
G.91 f 11.ooo\ 2.8m:.. .... ... :s.:l7Hi 1!l.U7'') 

4.1:q 4.Hu ! ......... 1 ., -8HI -·>sr 
I I I -.' I ··'- i 

. ......... 1 2.DOGI 7.78 I 1.77:JI 3.04!JI 
I ! I ! I 1

1 

G.G I 7.284[ 4.37 I G.:1HG! 5.li'i5l 10.:l4:JI 
I I I I I ~ 

......... I ......... 1 ......... I ......... I 3. 27S] .... I 
I I i I .) •. , ! 

4.01 1 2.3:m)
1 

4.23:21 7.737\.... 4.LII 3 .. >-lJ: 
I I I . I 0 ,,, :--1 I 

......... 1 ......... 1 7.05 I UJ2 1......... L.-Gul ......... 1 

I I I I I I 
------1-- ---1---1-------~----- ____ I _____ I 

I I I I I I 

:3S.G71I 82 1GGI 1:!-117:!1 8G.70fll .J.2.GGO 8G.D:2G[ JOG.Ii78j 1.G84.074 
I I I I I I 

u ·"'·)I •) •)•) i 

'l'otal hnili ea<:h year. 

:i7 .!JJO 

1!1G .818 

107 .GGO 

113.717 

87 .8:::!8 

108.:280 

J:27.:lD1 

7fi.G3S 

78.(i\17 

(;(;.34:2 

!)!J.540 

53.467 
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