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Begioning at point on E line of Sec.. 9, 2215 feet S of NE corner thereoi;“
thence § 435 feer morte or less along F line of said section to SE corner of
NE L4 thereoi; thence W 75 feet along 5 line of NE Ij of said section;
thence S 23° 50" W 350 feet; thence 5 36% 10 W 643 feet: thence S 36° 007 W
285 feet; thence W 30° 20" E 620 feet; thence N 72° 307 W 140 feet; thence N
437 257 E 520 feet; thence N 227 13" W 104 fect: thence northeasterly 473 feex
maore of less to place of beginning,

Bection 10

The faltowing lands in Sec. 10, T 2 N. R ¢4 E, tst P. M., to-wit:
All lands in the 5W If of NWW 14 of Sec. 10 and in 3 % of said section.

MIAMI TOWNSHIF

Such lands in T 2 N, R 5§ %, 1st P. AL, Miami Township, are located in
Sections 3 and 10 as follows: {Refer to Sheers Mes. 3 and 4 of Exhibat
Moo 110

Fractional Section 3

The following lands in Frae, See. 1. T 2 N, R 5 E, 1st P. M., included
within the lines described as follows, to-wit:

Beginning at point al intersection of W line of Mumeipal Corporation af
Miamisburg with N line of 15.96-acre tract owned by W, H. Albrecht et af.;
thence 3 55 feet along said W corporation line; thence S 84° 55" W 140 feet;
thence 5 88° 50" W 250 feet; thence I 887 50° &' 445 ieet; thence N 77 23" W
45 feet more or less to peint on cxtended W line of sajd 15.76-acre tract;
thence E 870 feet more of less along said extended ¥ dine to place of
beoginning.

Fractional Section 10

The following lands in Frae. Sec. 100 T 2 N, B 5 E, 1st . M, included
within the Iines described as follows. to-wit:

Beginning at point of intersection of $ line of highway with W right-
of-way line of C. H. & D. Ry. Co. said highway heing approximately
1200 feet W of 3 line of Frac Sec. 10; thence W 375 feet along S line
of said highway: thence due N 30 feet more or less to point on W line of
highway,; thence N 5t° 45" E 160 feet mote or less to point on W line of
highway; thence northerly 100 feet atong W line of highway; thence § 727
00" E 10 fect more or less to point on F line of highway; thence S 147 407 W
a5 feet: thenece W 827 00" E 190 feet vnore or less to point on said W right-
of-way Hne; thence southerly 30 fect more or less along said right-of-way
line to place of beginning.

GREENTE COUNTY

Such lands in Greepe County are located in Bath Township, as follows:

BATH TOWNSHIP

Such lands in B &5 T 3, M.R's, Bath Township, are located in Sections 21
and 28 as follows: (Refer to Sheet WNo. 534 of Exhibit No. 5.
Bection 21

The following lands in Sec. 21, B 8, T 3, M.R's, included within the lines
described as follows, to-wit:
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Beginning at peint on W line of Sec. 21, 2120 feet N of 5W corner there-
of; thence S 59° 10” E 180 feet; thence S 50" 007 W 150 feet; thence S 58° 307
E 440 feet; thence N 76% 00" E 150 feet; thence N 44° 30° E 390 feet; thence
S 65" 15" E 475 feet; thence S 1° 45" E 114 feet; thence N 76" 00" W 490 feet:
thence 5 24° 30° W 290 feet; thence 5 54° 30" E 280 feet; thence N 52° 30" E
740 feet; thence N 49° 45" E 835 feet; thence N 82" 30" F 280 fect; rhence ¥
56° 50" E 200 feet; thence N 84° 15° E 19 feet more or less to point on E
hne of SW 4 of said section; thence 5 360 feet along E line of 3W 1§ of
said section; thence § 557 00" W 565 feet: thence 5 63° 15" W 1050 feet more
or less to point on I line of highway; thence westerly 1470 feet more or less
azlong N line of said highway to point on W line of said section; thence N
695 feet more or less along W line of said section to place of beginning,

Section 28

The following fands in Sec. 26, R 3. T 3, M.R's, included within the hines
described as follows, to-wit:

Beginning at N 1 corner of Sec. 26; thence E 1449 Feet along N line of
sa2id section; thence 5 107 207 W 2050 feet; thence S5 18" 05" E 1850 feet;
thence 5 0° 45" E 1890 feet more or less to point on 5 line of said section;
thence YW 2000 feet more or less along 5 line of said section to 5 4 corner
thereof; thenee N 3895 feet more or less along W line of E 14 of said section
tc point on corporation line of the Municipal Corporation of Oshorn; thence
northeasterly 305 feet more or less along said corporation line to E corner
of said corporation; thence northwesterly 350 feet more or less along cor-
poration line to point on W line of E %4 of said section: thence N 975 feet
more or less along W line of F 34 of said section to place of heginning.

BUTLER COUNTY

Such lands in Butler County are located in Madison Township as follows:

MADISGN TOWNSHIF

Such lands in T 2 K. R 4 E. ist P. M., Madison Township, are located in

Fractional Sections 15 and 22 as itoffows: (Refer to Sheet No, 2 of Exhibit
Mo, 14.)

Fractional Section 15

The following lands in Frac. Sec. 15, T 2 N. R 4 E, ist P. M., included
within the lines described as follows, to-wit:

Beginning at point on S line of Frac, Sec. 15, 1222 feet more or less E of
SW corner thereof, said point being also on E line of highway: thence N 140
feet along E line of highway; thence 5 82° 00" W 30 feet more or less o
point on W line of highway; thence N 517 45° W 80 feet; thence W 5% 00" E
70 feet more or less to point on W line of highway; thence W 82° 30" E 30
feet more or less to point on E line of highway; theoce S 72° 20" B 110 feet;
thence S 7° 00" E 200 feet more or less to point on S line of said fractional
section; thence W 3100 feet more or less along said S line to place of be-
ginning.
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Fractional Section 22

The following lands in Frac. Sec. 22, T 2 N, R 4 E, 1st F. M., included
within the lines described as lollows. to-wit:

Beginning at point on ¥ line of Frac. Sec. 22. 1222 feet more or less E of
MW corner thereof, said point being also on E line of highway; thence
E 100 feet along said N line; thence 5 7° 00° E 448 [eet; thence
soathwesterly 50 feet more or less to WNE corner of Lot 30 of Village
of West Middletown; thence 8 200 feet along E line of Lots 30, 31, 32, and
33: thence 5 46° 30° L 50 feet; thence S 32° 30" W 60 feet; thence N 677 30°
W 40 fect; thence S 1° 30° E 365 feet more or less to point on W right-of-
way line of O H. & It By Co.; thence 5 240 feet along said W right-of-way
itne; thence southwesterly 26 feet more or less to SE corner of Lot 77;
thence W 204 feet more or less along 5 line of Lot 77 to point on F line of
highway; thence N 495 feet along E line of highway; thence S 78° 45 E 225
feet; thence 3 2" 25" W 550 feet: thence 5 85° 20° W 30 feet more or less to
point on W line of highway: thence N 50 feet more or less along W line of
highway to highway corner; thence NW 25 feet along 5 line of highway;
thence N 30° ¢0" E 40 feet more or less to point on N line of highway:
thence SE 30 feet more or less along N line of highway to highway corner;
thence N 160 feet along W line of highway; thence N 847 107 W 200 [eet
more ar less to point on E Hne of highway; thence N 60 feet along E line
of highway; thence K 88° 30" E 315 feet more or less to point on E line of
highway; thence N 380 feet more or less along E line of highway to place of
hegimming. .

PROPERTY TO BE BENEFITED

Lands not included within the preseat limits of The Miami Conservancy
Dristrict, in all cases including afl public and private property, rights, fran-
chises, and public utility holdings thereon, that will be benefited by the
works of the District, are located in Miamid, Montgomery, Warren, Butler,
and Hamilton Counties, as follows: {Refer to Exhibit No. 17, which s
hereby made a part of the following deseriptions.)

MIAMI COUNTY

Such lands in Miami County are located in Spring Creek and Staunton
Townships as follows:

SPRING CEEEK TOWNSHIP

Such lands in R 13, T 1, M R's, Spring Creek Township, are located in
Fractional Section 31 as follows: (Refer to Sheet Neo. ¥ of Exhibit No. 173

Fractionzl Section 31

The following lands in Frac. Sec, 31, B 12, T 1, MR, included within
the lines described as follows, to-wit:

Beginning at point on W line of E 1 of Frac, Sec. 31, 1315 feet S of N 14
correr of said fractional section; thence 5 32° 50" E 1225 feet; thence N
55° 25" E 730 feet; thence 5 32° 10" E 950 feet; thence § 1° 207 W 540 feet;
thence S 49° 00" E 240 feet; thence K 66° 08 E 600 feet; thence S 227 05" W
700 feet; thence S 25° 50° E 216 feet more or less to point on 35 line of N ¥4
of SE I of said fractional section; thence W 130¢ feet more or tess along
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said S line to point on E bank of Miami River; thence northerly 1800 feet
more or less along E bank of said river to point on W line of E 34 of said
fractional section; thence N 1050 feet more or less along said W line to
place of heginning,

STAUNTON TOWNEHIP

Such lands in R 11, T 1. M.K’s, Staunton Township, are located in Sec-
tion 12 as follows: (Refer to Sheet No. 8 of Exhibit Ne. 17.)

Section 13

The following lands in Sec, 13, B 11, T 1, M, R’s, included within the lnes
described as follows, to-wit:

Beginning at 3W corner of Sec. 13; thence N 930 feet along W line of
said section; thence S 507 25" E 770 feet: thence 8 18° 35" E 515 feet more or
less to point on 5 line of said section; thence W 200 feet more or less along
said $ line to place of beginning, )

STAUNTON TOWNSHIP

Such lands i R 10, T 1, M_R's, Staanton Township, are located in Frac-
tional Section 11 and in Section 18 as follows: (Refer to Sheets Nos 9 and
10 of Exhibit No. 17.)

Fracticnal Section 11

All lands in E 34 of Frac, Sec. 11, R 10, T 1, M.R's, lying W of W line of
first highway E of Miami River.

Section 18

The following lands in Sec. 1%, R 10, T 1, M.R's, included within the
lines described as follows, to-wit:

Beginning at NW corner of Sec. 18; thence E 785 feet along N line of
said section; thence 8§ 12° 05" E 4040 feet; thence S 60° 10" T 3175 fect more
or less to point oni 8 line of said section; thence W 1160 feet along said 5
line; thence N 3° 50" W 160 fect; thence N 72° 40" W 1080 feet; thence N
50° 500 W 1255 feet; thence N 30° 00° W 1520 feet; thence N 5° 05" W 1520
feet; thence N 727 40" W 510 feer more or less to point on W line of said
section; thence N 1235 feet more or less zlong said W line to place of be-
ginning.

Also the following lands in said section imcluded within the lines de-
seribed as follows, to-wit:

Beginning at SE corner of said section; thence W 150 feet along 5 line
of said section; thence N 52% 10" W B85 feet; thenmce N 84° 05" E 550 feel:
thence S 287 30° E 730 feet mofe or less to point on E line of sajd section;
thence 5 140 feet more or less along said E line to place of beginning,

MONTGOMERY COUNTY

Such lands in Montgomery County are located in Harrison, ]eﬁ‘erson,
German, and Miami Townships as follows:

HARRISON TOWNSHIP

Such lands in T 2 N, K & E, 1st P. M., Harrison Fownship, are located in
Section 9 as follews: (Refer to Sheet No. 18 of Exkibit No. i7.}
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Secton 9

The following lands in Sec. &, ‘T 2 N, R 6 E, 1st P. M., inciueded within
the lines deacribed as follows, to-wit:

Bepinning at point oo E line of highway sometimes known as
Fredericksburg Pike, 2475 feet E and 370 feet more or less 5 of NW
coraer of See, 3; thence N 827 15° E 370 feet; thence 5 26° 50° W 765 feer
more or. less 1o point on said E line of highway; thence northwesterly 790
feet maore or kess along said E line of highway to place of beginning.

HARRISON TOWHSHIP

Such lands in T £ N, R 6 E. st P. M., Harrison To®%nship, are located in
Sections § and 7. and in Fractional Sections 5, 17, and 18 as follows: (Refer
to Sheet Mo, 35 of Exhitit No. 17))

Section 5 .

The following tands in Bec. 5, T 1 N, R 6 E, 15t P. M., incladed within the
lines described as follews, to-wit:

Beginning at point on 5 line of SBec. 5, 1150 feet E of SW corner thereof;
thence N 20° 15" E 1510 feet; thence I 39° 30" E 1545 feet more or less to
peint on corporation line of Muonicipal Corporation of Dayton; thence 3
and F 2395 feet more or less along said corporation lne to point on W
right-of-way kFne of . H. & D. By, Co.; thence 5W 1910 feet more or less
along said W right-of-way line to point on S5 line of said section; thence ¥
1854 feet more o1 less along said 3 line to place of beginning.

Bection 7

The fotlowing lands in Sec. 7, T 1 N, R 6 E, 15t F. M_, included within the
lines described as follows, to-wit: .

Beginning at SE corner of Sec. 7; thence W 1125 feet along 3 lHee of said
section; themce N 10° 15" W 1079 feet; thence I 52° 40" E 1305 feet; thence
N 18° 55" W 830 feet; thence N 33° 40° E 725 feet more or less to point on E
fine of said section; thence 5 3230 feet more or less along said E line to
place of beginning.

Fractional Secton 8

The following fands in Frac. Sec, 8, T 1 N, B & E, 1st T. M, included
within the lines described as follows. to-wit:

Beginning at SW corner of Frac, Sec. §; thence N 3285 fect along W line
of said fractional section; thence N 3° 50" E 1370 fect: thence N 35° 00" E 635
feet; thence N 838° 507 E 165 feet; thence 5 14" 33" W 680 feet: thence N 687 25°
E 600 feet; thence N 20° 207 £ 595 feet more or less to point on N line of said
fractional section; thence E 1710 feet more or less along said W line to point
on W right-of-way line of T. H. & D). Ry. Co.; thence southerly 5940 feet
more ar less along said W right-of-way line to point on S line of said frac-
tional section; thence W 245 feet more or less along said 8 line to place of
beginning.

Fractional Section 17

Al lands in Frac. Sec. 17. T 1 N, R 6 E, i1st P. M, lring W of W right-oi-

way line of C. H. & D. Ry. Co.

Fractional Section 18

The foliowing lands in Frac. Sec. 15, T 1 N, R 6 E, 1st P. M., incladed
within the lines described as follows, to-wit:
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Beginning at NE corner oi Frac. Sec. 18; thence 5 600 feet more or less
along E line of said [ractional section to point on W right-of-way line o1
L. H & D Ry, Co.; thence southerly 4540 feet more or less along said W
right-of-way line to point 310 feet W of point of intersection of said W right-
of-way line with § line of said fractionmal section; theoee N 217 05" W 410
feet more or less to point on E line of highway: thence W 1350 feet along
said E linc of highway; thence W 7" 05" W 1500 feet; thence N 7° 230° E 1770
feet more or less to point on N line of said fractional section; thence E 1120
feet maore or less along said IV line to place of beginning.

JEFFERSON TOWNSHIP

Suchlandsin T 3 N, R 5 E, ist P. M., Jefferson Township, are located in
Fractional Section 25, and in Sections 26 and 27 as [oflows: [Refer to Sheel
No. 38 of Exhibit No. 17.)

Fractional S8ecton 25

The following lands in Frac. Sec. 25 T 3 N, R 5 E, 15t P. M., included
within the lines described as folows, to-wit:

Beginning at point of intersection of W line of Frac, Sec. 25 with W
right-of-way ling of C. H. & D. Ry. Co.; thence W 1545 feet along W line of
said fractional section; thence § 48° 25" E 700 feet more or less to point on
W right-of-way line of C. H. & I Ry. Co_; thence southerly 1165 feet mare
or less along said W right-of-way line to place of beginning,

Section 28

The following lands in Sec. 86, T 3 K, B 5 E, 1st P. M., included within
the lines described as follows, to-wit:

Beginning at peint of intersection of E line of Sec. 26 with W right-of-
way kne of C. H. & D. Ry. Co.; thence 5 100 fect along said W right-oi-way
line; therce N 30" 40" W 1315 feet; thence N 4° 18" E 1175 feet; thence N
21° 50" E 780 feet; thence 5 30° 30 E 545 feet more or less to point on E
linz of said section; thence S 2455 feet more or less along said E line to place
at beginning.

Also the following lands in said section. inchuded within the lines de-
seribed as Jollows, to-wit:

Beginning at 3V corner of Sec. 25; thence N 575 feet along W line of said
section; thence N 53° 20° E 1620 feet; thence S 58° 40° E 1185 feet; thence N
38° 55" E 2070 feet; thence S 67" 20" F. 1395 feet more or less to point on W
right-of-way line of C. H, & [ By. Co.; thence 5 2170 feet more or less
along said W right-of-way line to point oa S line of said section; thence W
4175 feet more or less afong said 3 line to place of beginning.

Section 27

The following lands in Sec. 27, T 3 N, R 5 E, ist P. M., incladed within
the lines described as follows, to-wit:

Beginning at BE corner of Sec. 27; thence W 820 feet along 5 line of said
section; thence N 52° 30" E 1015 feet more or less to point on E line of said
gsection; thence § 575 fect more or less along said E line to place of be-
ginning.
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GERMAN TOWHNSHIP

Such lands in T ¢ I, B ¢ E, 15t P, M., German Township, are located in
Sections Il and 14 as follows: (Refer to Sheet No. 46 of Exhibit No. 17}

Section 11

The following lands in Sec. 11, T 3 K, R 4 E, 1st 7. M, included within
the lines described as follows, to-wit:

Beginning at NE corner of W 15 of 3W 34 of Sec. 11, thence § 1335 feet
along E line of said W %; thence N 23" 307 W 1480 feet more or less to
point on H line of said W 14; thence T 600 feet more ot less along N hine of
said W 12 to place of beginhing,

Section 14

The following lands n Sec. 14, T &8 W, R ¢4 E, 1st P. b, included within
the lineg described as follows, to-wit:

Beginning at N % corner of Sec. 14; thence S 1660 feet along E line of
W Ls of said section; thence N 56" 00" W 310 feet; thence N 40° 20° W 1340
feet; thence IV 15° 207 W 540 feet more or less to point oo N line of said
section; thence X 1190 feet more or less along N line of said section to place
of heginning,

MIAMI TOWNSHIT

Such lands in T 2 H, B 5 E, 1st P. M, Miami Township, are located in
Sections 33 and 34, and in Fractional Section 35 as follows: (Refer 1o
Sheets Nos, 38 and 39 of Exhibit Mo, 17.)

Section 33

The {ollpwing lands in Sec. 33, T 3 ¥, R 5 E, 15t P. M., included withio
the lines described as follows, to-wit:

Beginning at NE corner of Sec. 33; thence S 1210 feet along E line of
said gection; thence N 38° 15" W 1230 feet; thence N 47% 15' E 800 feet more
of less to point on N line of said section; thence E $%5 fecet more or less
along N line of said section to place of begipning.

Section 34 .

The following lands in Sec. 34, T 2 N, K 5 E, 1st P. M., included within
the lines described as follows, to-wit:

Beginning at NW corner of Sec, 34; thence E 1085 feet along W line of
said section; thence B 41° 05" E 1815 feet; theoce 5 6° 30° W 070 feet; thence
5 46° 25" E 275 feet; thence N 28° 10¥ T 675 feet; thence N 44° 05" E 1295
feet, thence M 32° 50° E 1410 feet more or Iess to point on N fine of said
section; thence E 815 feet more or less along W line of said section to NE
cormer thereof; thence 3 5345 feet more or less along E line of said section
to SE corner thereof; thence W 1805 feet along S line of said section; thence
M 26° 20" W To0 feet; thence N 49° 20" W 905 feet; thence N 30" 45 W 1640
feet; thence W 43° 30° W S04 fect; thence N 86" 157 W 10685 feet more or less
te point on W line of said section; thence N 1500 ieet more or less along
said W line to place of beginning.

Fractional Section 85

All lands in Frac. Sec. 35, T 3 N, R 5 E, 1st P. M, lying W of W righs-
of-way line of C. H. & D. Ry. Co.
¥al, 313



194 MIAMI CONSERVANCY DISTRICT

MIAMI TOWNSHIP

Such lands in T 2 K, R 5 E, 1st P. M., Miami Township, are located in
Fractional Sections 2, 3, 10, and 15 as iollows: (Refer te Sheets Nog. 39 and
42 of Exhibit No. 17.)

Fractional Sectom 2

All fands in Frac. Sec. 2. T 2 N, R 3 E. 15t P. M., lving W of W right-of-
way line of C. H. & D. Ry. Co., excepting those lands included within the
corporate limits of Municipal Corporation of Miamisburg.

Fractional Secton 3

The following lands in Frac. Sec. 3, T 2 K. R 5 E, 15t P. 3, included
within the lines described as follows, to-wie:

Beginning at ME corner of Frac. Sec. 2; thence 5 2730 fect more or less
along E Yne of said fractional section to point on corporation line of Munici-
pal Corporation of Miamisburg; thence S and W 2260 feet more or less along
said corporation line to point on N line of highway; thence W B85 feet along
K line of said highway; thence N 14" 30" W 1870 feet; thence ¥ 8° 10" E 450
feet; thence N 127 50" W 1230 feet; thence N 25° 007 W 595 feet more or less
to point en N line of said fractional section; thence E 1805 feef more or less
along said N lne to place of heginning.

Fractional Secton 10

The following lands in Frac. Sec. 10, T2 K. R 5 E, 1st P. M., included
within the lines described as follows, to-wit:

Beginning at point of intersection of W right-ol-way line of C. H. & I
Ry. Co. with & hine of Frac. Sec. 10; thence W 770 feet along S line of said
fractional section; thence N 3° 15° E 590 feet; thence N 5° 45" W 610 feet;
thence M 22° 0 F 1170 leet; thence northeasterly 1040 feet more or less to
corporation corner of Muenicipal Corporation of Miamishurg; thence E 610
feet more or less along corporation line to point on W right-ol-way line of
C. H. & D. By. Co.; thence S 3000 feet more or less along satd W right-of-
way line to place of beginning,

Fractional Section 15

The following lands in Frac, Seec, 15, T 2 ¥, B 5 E, 1st P. M__ included
within the lines described as follows. to-wit:

Beginning at point of intersectton of M Hine of Frac, Sec. 15 with W
right-of-way line of C. H. &.D. Ry. Co.: thence southerly 1930 feet along
said W right-of-way Iine; thence & 53° 50° W 430 feet; thence N 25° 10° W
060 feet; thence N 1% 10" W ¥R5 feet more or less to point on N Line of said
fiactional section; thence E 780 feet more or less along said Iv line to place
of beginning.

MIAMI TOWNSHIP

Such lands in R 6, T 1, M.R's, Miami Township, are focated in Sections
§, 10, and 15, and m Fractional Sections 16 and 21 as fellows: (Refer to
Sheet No. 36 of Exhibit No. 17}

Sectdon 2

The fellowing lands-in Sec. 5, R 6. T 1, M.R'"s, included within the lines
described as follows, to-wit:
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Beginning at NW corner of Sec. 9; thence E 1190 feet along N line of
said section; thence 5 63° 30" W 1350 feet more or less to point on W line of
gaid sectinn: thence M 680 feet more or less along said W hine to place of
beginning.

Section 10

The [ollowing lands in Sec. 18, R 6. T 1. M.R's. included within the lines
described as follows, to-wit:

Beginning at 8W corner of Sec. 10; thence N 2345 feet along W line of
said section; thence S 88° 15" E 745 feet; thenee 517 50" W 1435 feet; thence
5 21" 20 K 1045 feet more or less to point on 3 line of said section; thence
W 1198 feet more or less along said S lne to place of beginning.

Section 15

The following lands in Sec. 15, B 6, T 1, B R’s. included within che lines
described as Fellows, to-wit:

Beginning at KE corncr of Sec. 15; thence 3 1033 ieet along E line of said
section: thence S 277 30° W 1060 fect; thence S 13° 007 X 1035 leet; thence
5 20° 08" VW 1030 feet: thence S 507 05" W 1445 feet; thence 5 68° 507 W 1740
feet; thence S 8° 00" W 405 feet; thence N 72° 307 W 000 iect; thence 3
85° 30" W 1045 feet more or less po point on W line of said section; thence
N 3175 feet more or less along said W line to point on 3 righi-of-way line
of C. C.C. & 5t. L. Ry. Co.; thence nottheasterly 3410 feet more or less
along said E right-of-way line to point on K line of zaid section: thence ME
2520 feet more or less along said K line to place of beginning.

n

Fractional Section 16

© All tands in Frac. Sec. 16, B 6, T 1, M.E’s, lying T of ¥ right-of-waxy line
of C.C Co & St L. Ry, Co.

Fractional Section 21

The following lands in Frac. See, 21, R 6. T 1, M. R's, included within the
lines described as [ollows, to-wit:

Beginning at peint of intersection of 8 right-of-way line of C. C. C. & St
L. Ev. Co. with E line of Trac. Sec. 21; thence 5 2175 feet along said E line;
thence S 85° 307 W 730 feet; thence N B2° 10" W 1455 feet; thence N §6° 00
Woa2an fect; thence N 837 15" W 1210 fect more or less to point on corpora-
tion line of Municipal Corporation of West Carroflton; thence northeasterly
4100 feet more ot less along said corporation line to the most easterly corner
of said corporation; thence 5 30° 0" F 20 feet more or less to point on S
right-oi-way line of C. C. C. & 5t. L. Ry, Co.; thence NE 160 feet more or
less along said E right-of-way line to place of heginning,

MIAMI TOWNSHIP
Sueh lands in R 5, T 2. M.R's, Miami Toewnship, are located in Fractional
Section 36 as follows: (Refor to Sheet No. 42 of Exhibiz Wo, 17

Fractional Section 36

The following lands in Frac. Sec. 36. B 5 T 2, M. R's, included within the
fines described as follows, to-wit:
Beginning at point of intersection of E right-of-way lite of C. ¢, . &
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St L. Ry. Co. with 8 line of Frac. Sec, 36; thence northerly 3110 feet along
said E right-of-way line; thence § 18° 25" E 2140 feet; thence S 3 20° W
1045 feet more or less to point on 8 line of said fractional section; thence W
125 feet more or less along S line of said fractional section to place of
beginning.

WARREN COUNTY

Soch lands in Warren .County are Tocated in Franklin Township as
follows:

FRANELIN TOWNSHIP

Such lands in B 5, T 2, M.R's, Franklin Township, are located in Frac-
tional Section 31 as follows: [(Refer to Sheet No. 43 of Exhibit No. 17.)

Fractional Section 31

The following lands in Frac. Sec. 31, R 5, T 2. M.R's, included within the
lipes described as follows, to-wit: )

Bepinniag at point of intersection of corporation line of Mumicipal Cor-
poration of Frankiin with 5 line of Lot 1002 of Van Camp Addition; thence
southeasterly 115 feet to point om 5 line of Lot 1010; thence S
g° 20' E 670 feet; thence northeasterly 360 feet more or less to NW
corner of Lot 1020 of said addition; thence W 20° 10° E 200 feet more or less
tc point on E line of street; thence 5 62° 25" E 516 feet; thence S 517 20° W
350 feet; thence 8 217 35" E 625 feet; thence N 76° 50° W 1180 feet; thence
N 45° 50° W 325 feet; theace 5 85° 15" W 1650 feet mote or less to poing oo
corporation Hne of said corporation; thence northeasterly 2820 feet more or
legs along said corporation hne to place of beginning,

BUTLER COUNTY

Such lands in Butler County are located in Madison, Lemon, Saint Clair,
Liberty, and Ross Townships, as follows:

MADISON TOWNSHIP

Suchlands in T2 N, R 4 E, 15t P. M., Madison Township, are located in
Fractional Sections £1, 18, 15, 22, 28, and 22, and in Sectiod 21, as follows:
{Refer to Sheets Nos, 49, 50, and 54 of Exhibit No. 17.)

Fractiona?! Section 11

The following lands in Frac. Sec. 11, T2 N, R £ E, fat P. M., included
within the lines described as follows, to-wit:

Beginning at point on E Hne of Frac. Sec. 11, 130 feet.5 of NE corner
thereof; thenee 5 1418 feet more or less along said E line to point on W
right-of-way line of C. H. & D. Ry. Co.; thence SW 2030 feet along said W
right-of-way line; thence I 53° 30" E 1200 feet; thence N 28° 007 W 1170 feet;
thence N 35" 40" T 420 fect; thence S 78" 20° & 425 fest; thence N 67° 00 E
1235 fect; thence easterly 590 feet more or less to place of beginning.

Alsg the following lands in said fractional section inchuded within the
lines described as follows, to-wit:
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Beginning at point on W right-of-war line of C. H. & I Ry, Co., 1490
feet N and 1700 feet more or less E of SW corner of Frac. Sec. 11; thence M
23" 36" W 550 feet; thence X 6° 30° E 640 feet; thence S 88° 05" E 520 feet;
thence 5 30° 207 E 680 feer more or less to point on W right-of-way lme of
C. H. & I Ry. Co.; thence 5W 610 feet more or fess along said W right-of-
way line to place of beginning.

Fractional Section 12

The following lands in Frac. Sec. 12, T 2 N, B 4 K, st P. M, included
within the lines described as follows, to-wit:

Beginning at point of intersection of W right-of-way line of C. H. & D.
REy. Co, with YW line of Frac. Sec. 12; thence N 1415 feet along said W frac-
tional sectien Iine: thence K 827 30" E 305 feet: thence 5 717 55" E 245 feet
more or less to point on W right-of-way line of C. H. & D. Ry. Co.; thence
SYW 2130 feet more or less along said W right-oi-way line to place of be-
ginning.

Fractional Section 15

The icllowing lands in Frac. Sec. 15, T 2 XN, R 4 E. 1st P. M., included
within the lines described as follows, to-wit:

Beginning at peint on S line of Frac. Sec. 15, 970 feer F, of 5W corner
thereof; thence N 2° 20° E 340 feet: thence N 30° 00" E 1335 feet; thence K
66° 10" W 505 feet; thence W 637 23" F 930 feet more or less to point on W
right-of-way line of C. H. & D Ry, Co.: thence southerly 2415 feet mare or
less along said W right-of-way line to poiat on % hne of said fractional sec-
tion; thence W 515 feet more or less along said S lne to place of beginning.

Bection 21

The following lands in Sec. 23, T 2 K, R 4 T, 1st P. M| included within
the lines deseribed as follows, to-wit: ’

Beginning at SE cormer of Sec, 21; thence W 700 feet along S line of
said section; thence K 24" a0 T 450 feet; thence I 43° o0 F 725 feet more
i less te point on E Yine of said section; thence 5 930 feet more or less
along said E line to place of heginning.

Fractignal Section 22

The following lands in Frac. Sec. 22, T 2 N, E 4 &, 1st P. M. inctuded
within the limes described as follows, to-wit:

Beginning at point on K line of Frac. Sec 22, 940 feet E of KW covner
thereof; thence 5 21% 457 W 220 feet more or less to point on N line of Lot
54 of West Middletown; thence S5 56° 30¢ W 190 feet; thence 5 26° 50° E 65
feet; thence S 87" 35" 110 feet; thence § &° 307 E 370 feet; thence S 9° 407 E
1134 feet; thence S 5° 30° W 430 feet: thence 3 79° 307 E &0 feet mnere or less -
to point on W right-of-way line of C. H. & . Ry, Co.; thence N 2570 feet
more or less along sawd W right-of-wayr line to point on N line of said frac-
tional section; thence W 555 feet more or less along said N line to place oi
beginning:

Also the following lands in said fractional sectien included within the
lines described as follows, to-wit:

Beginning at SW corper of Frac. Sec. 22; thenee W 930 feet along W line
of gaid fractional section: thence N 43" 00" E 1270 feet more or less to point
on W right-of-way line of C. H. & D. Ry, Co.; thence S 2040 feet more ot
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less along said W right-of-way line to point on § Hne of said fractional
sectipn; thence W 35 feet more or less along said S line to place of be-
ginning.

Fracdonal Section 24

The following lands in Frac, Sec. 28, T 2 N, R ¢ E, 1st P. M., included
within the lines deseribed as follows. to-wit:

Beginning at NE corner of Frac, Sec. 28; thence 5 20 feet more or less
along E line of sajd fractional section to point on W right-of-way line of
C H. &I By. Co.; thence SW 5150 feet more or less aleng said W right-oi-
way line to poiat on S right-of-way lne of O. E. Ry. Co.; thence I 47° 207
Vi© 755 feet; thence dwe E 570 feet; thence N 22° 50° E 430 feet; thence N
34° 35" F 1255 feet more or less to point on W line oi highway; thence N
2688 feet more or less along said W lne of highway to point on N line of
said fractional section; thence E 755 feet more or Iess along said N line to
place of beginning.

Fractional Section 52

The following lands in Frag, Sec. 32, T 2 W, R 4 E. 1st T, M. includesf
within the lines described as foflows, to-wit:

Beginning at point on E line of Frac. Sec. 32, 1620 feet 8 of NE corner
thereof; thence S 260 feet more or less along said E line to point on N right-
of-way line of C. H. & D. Ry. Co.; thence SW 2715 feet along said right-of-
way line; thence N 46° 10° W 1345 feet more or less to point on S line of
highway; therce N 47" 45" F. 1140 feet; thence W 38" 30" W 1510 Feet; thence
N o427 207 E 200 feet; thence S 57° 40" E 59 feet; thence southeasterly 2233
feet more or less to place of beginning.

MADIEON TOWNSEIP

Such lands in T 1 N, R 4 E, 15t P. M., Madison Township. ate located in
Fractional Sections 5, 17, and 19, and in Sections 7 5, and 1% as follows:
(Refer to Sheets Wos. 54 and 55 of Exhibit No. 17}

Fractional Bection 5§

The following lands in Frac. Sec. 5, T 1 N. R 4 E, tst P. M., included
within the lines described as [ollows, to-wit: '

Beginning at point on S line of Frac. Sec. 5, 110 feet E of 53W corner
thereof; thence N 277 007 K 960 feet; thence N 40° 20° E 1075 feet more or
less to point on W lioe of highway; thence % 1720 feet more or less along
said W linc of highway to point on S line of said fractional section; thence
W 1640 feet more or less along said 5 line to place of beginning.

Section 7

The following lands in Sec. 7. T 1 M. R 4 E, 1st P. M., included within
the lines described as follows, to-wit:

Beginning at point oa E line of Sec. 7, 200 feet 5 of NE corner thereof;
thence 3 1620 feet afong said E line; thence N 43° 10° W 300 feet; thence N
1° 50" & 960 feet; thence northerly 440 feet more or less to place of be-
ginning.

Section 8

The following lands in Sec. 8, T 1t N, R 4 E, 15t P. M., included within

the lines described as follows, to-wit:
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Beginping at point on N line of Sec. £ 115 feet E oif N'W corner thereof:
thence E 1635 fcet more or less along N line of said section to point on W
line of N and S highway; thence 3 5600 feet more ot less along W line of
said highway 1o point on 3 line of said section: thence W 1060 feet along said
S line; thence W 27 407 W' 1500 feet; thence N 43° 107 YW 2860 {eet more or
Iess to point on W line of said section; thence X 1620 feet along said W line;
thence northeasterly 230 feet more or less to place of heginning,

Fractional Bection 17

The following lands in Frac, See, 19, T 1 N, R ¢ E, 1sr P. M. included
within the lines described as follows, to-wit: )

Beginning at point on N line of Frac., Sec. 17, 1920 feer E of N'W corner
thereof; thence E 1085 fecr mote of less along said N line to point on W line
of highway sometimes known as the Woodsdale and Trenton Eoad; theace
5 and W 4440 feet morte or less along said W line of highway to point on W
line of said fractional section; thence N 475 feet along W line of said fraec-
tional section; thence K 48° 50" E 2320 feet; thence northerly T feet more
ar less to place of beginaing.

Section 18

The following lands in Sec. 15, T 1 N, R 4 E, 1st P. M, included within
the lines described as follows, ro-wit:

Beginning at point of mtersection of W line of highway sometimes
known as Woodsdale and Trenaton Read with § line of Sec. 1%; thence W
1004 feer more or tess along said S line to 3W cotner of said section; thence
N 245 fret along W line of said secrion: thence ™ 4% 07 T 1335 feet; thence
N 66° 25" E 3105 feet; thence W 50° 535" E 1500 feet; thence 5 627 10° E 365
feet more or less to point on E line of said section; thence S 475 feet more
of less aleng T line of said section to point om N line of said highway; thence
W oand S 5190 feet more or less along N and W line of said highway to place
nf heginning.

Fractiopal Section 1%

All lands in Frac. Sec, 19. T1 N, R 4 E, 15t P. M, lying N and W of N
and W line of highway sometimes known as Woodsdale and Trenvon Road.

LEMON TOWNSHIP

Such lands in B ¢, T 2, M.R’s, Lemon Township, are located in Sections
25 and 26 as follows: (Hefer to Sheets Nos. 50 and 54 of Exhibit No. 17.)

Section 25

The following lands in Sec. 23. B 4, T 2. M.R's. included within the lines
described a5 follows, to-wit:

Beginning at point on N hine of Sec. 25, 685 feet W of N corner thereof;
thence 5 41" 30 E 980 feet more or less to point on E line of said section;
thenee S 250 feet along E line of said section; thence ¥ 77° 307 W 580 feet;
thence N 4%8° 10" W 1025 feet; thence S 7% 40" W 090 feet; thence 5 18" 35" E
730 feet: thence W 52° 08" W 1760 feet; thence N 287 00" W 315 feet more or
less to point on N tine of said section; thence E 2935 feet more or less along
K iine of said section e place of heginning.
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Secton 26

The following lands in Sec. 26, B 4, T 2, M, R’s, included within the lines
described as follows, bo-wit:

Beginning at point on 5 line of Sec. 26, 895 feet W of SE corner thereoi;
thence W 417 40" W 630 feet; thence 5 827 16" W 730 fect; thence N 167 407 E
980 feet; thence 5 72" 45° W 850 feet more or less to point on N line of high-
way; thence NW 850 feet along said N line of highway; thence S 87° 25" W
825 feet; thence N 50" 40" E 940 feet; thence N 327 35 W 220 feet; thence 5
68° 00" VW 435 feet more or less to point on W line of Lot 49 of Village of
Amanda, sometimes known as Excello Post Office; thence northwesterly
110 fect more or Jess to SE corner of Lot 65 of said village; thence N 380
feet more or less to SE corner of Lot 73 of said village; thence W 72° 20° E
430 feet; thence N 1° 20" W 770 feet; thence N 52° 48" E 510 feet;, thence S
27° 06" E 1240 feet; thence N 54° 207 E 1285 feet; thence N 3" 10° E 270 feet;
thence I 237 20" W 865 fect; thence N 46° 35" W 1560 feet more or less to
point on E right-of-way line of C. H. & D. Ry. Co.; thence sonthwesterly
4335 feet along said E right-of-way line; thence 5 65 15" E 1150 {eet; thence
S 28° 10’ E 590 feet more or less to point on S line of said section; thence E
2930 feet more or Iess along said 5 line to place of beginning.

LEMON TOWNSHIP

Such lands in R 3. T 3, M.R's, Lemon Township, are located in Frac-
tional Section 35 as {follows: [(Refer ta Sheet No. 55 of Exhibit No. 17.)

Fractional Section 35

The following lands in Frac. Sec. 235, B 3, T 3, M.R's, included within the
lines described as follows, to-wit:

Beginning at 3W corner of Frac, Sec. 35; thence N 2055 feet along W
line of said fractional section; thence S 32" 45" E 100 ieet more or less to
point on W line of highway; thence N 62° 50" E 100 feet; thence S 2° 50" W
1080 feet; thence § 69° 00 W 1060 feet; thence 5 19" 407 W 455 feet; thence
S 68" 15" E 1010 feet; thence S 38" 45" E 200 feet more or less to point on S
line of said fractional section; thence W 1245 feet more or less along S line
of said fractional section to place of beginning,

LEMON TOWNSEIF

Buch lands in B 3, T 2, M.R's. Lemon Township. are located in Fractional
Section 5 as follows; (Refer to Bheeot No. 55 of Exhibit No. £7.)

Fractional Section §

The following lands in Frac. Sec. 3. R & T 2, M.R’s. included within the
lines described as follows, to-wit;

Beginning at SE cornet of Frac. Sec. §; thence W 640 feet alomg 3 line of
said fractional section; thence N 6° 207 W 2315 feet; thence S B5° 00" W 1266
feet more or less to point on E right-of-way line of C. H. & D. By. Co.;
thence northeastetly 2610 feet more or less along said E right-of-way fine to
point ont E Mne of said fractional section; thence 5 3400 féet more or less
along E line of said fractional seciion to place of beginning.
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SAINT CLAIR TOWNSHIP

Such lznds In T 2 N, R 3 E, Ist P. M., Saint Clair Township, are located
in Sections 9, 10, and 13 and in Fractional Sections 15, and 24 as follows:
{Refer to Sheets Mos. 55, 56, and 57 of Exhibit No. 17.)

Section &

The following lands in See. 3, T 2 N, R 3 E, 1st P. M, included within
the lines deseribed as follows, to-wit:

Beginning at point on W line of See. 9, 2015 feet 8 of NW corner thereof;
thence § 84° 25' E 415 feet; thence W 24° 45 E 1000 feet; thence 5 60° 45
E 940 feet; thence N 50° 20° E 830 feet; thence 8 30° 35° E 900 feet; thence
N 89° 45 E 2615 feat more or less to point on E line of said section; thence
5 600 more or less along said E line to E Y corner of =aid section; themce
W 5250 feet more or less along 8 line of N % of said sectiom to W 14
corne¥ of said section; thenee N 540 feet more or less along W line of said
section te place of beginning.

Bection 10

The fellowing lands in Sec. 10, T 2 N, R 8 E, 1st P. M., included within
the lines described as follows, to-wit:

Beginning at 3W corner of Sec. 10; thence N 1430} feet along W line of
saigd section; thenee B 63° b0’ E 365 feet; thence 8 14" 30° W 760 foei;
thence N 74° 50° E 330 feet; thence 8 21° 30" W TA0 feet more or less to
point on 8 line of said section; thence W 240 feet more or less along said
8 line o place of beginping.

Also the following lands in sald gsection facluded within the lines described
as follows, to-wit:

Beginning at point on W line of Sec. 10, 2140 feet 8 of NW corner
thereof; thence N 83° 00" E 1130 fee$; thence 5 23° 20" W 430 feet; thence
8 80° 30° W 960 feet more or less to point on W line of said section; thence
N 425 feet more or less along said W line to place of beginning.

Bection 13

The following lands in Sec. 13, T 2 N, R 3 E, 1st P. M., included within
the lines described az follows, to-wit:

Beginning st SE corner of See. 13; thence W 500 feet along 5 line of said
section; thence W 63" 45" E 550 feet more or less to point on E line of zaid
gection; thence 8 240 feot more or less along said E line te place of be-
ginning.

Fractignal SBection 15

The following lands in Fraec. Sec. 15, T 2 N, R 3 E, 1zt P. M., included
within the lines described as follows, to-wit:

Beginning at N'W corner of Frac., Sec. 15; thence E 350 feet along N line
of said fractional section; thence 8 20" 25" W 345 feet; thence 5 47° 15°
E 1380 feet; thence S 15° 20" E Ti( feet more or less to point on N right-
~of-way line of C. D. & T. Tr. Ce.; thence SW 1475 feet more or lezs along
sajd N right-of-way litte 1o point on W line of said fractional section; thence
N 2585 feet more or less along said W line to place of beginning.
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Fractional Section 24

The following lands in Frac. Sec. 24, T 2 N, R 3 E, ist P. M., included
within the lines deseribed zs follows, to-wit:

Beginning at NE corner of Frac. Sec. 24; thence 5 740 feet more or less
aleng E line of said fractional section to point on N line of highway; thence
W 5140 fest along said N line of highway; thenee W 73° 20" E 2005 feet:
thence N 88° 50° E 1925 feet; thence W 62° 20° E 750 feet more or less to
point on M line of said frectional section; thence E 630 feet more or less
along N line of said fractional section to place of beginning.

LIBERTY TOWNSHIP

Soch lands in B 3, T &, M.R's, Liberty Township, are located in Section
34 as follows: (Refer to Shest No. 55 of Exhibit Ne. 17.)

Section 34

The following lands in Sec. 34, B 3, T 3, M.R's, included within the lines
deseribed as foliows, to-wit:

Beginning st NW corner of Sec. 34; thence E 1260 feet along N line of
said section; thenee 5 38" 15" E 500 feet; thence 5 25° 00° W 120 feat;
thenee N $9° 35" W 540 feet; thence N 59° 20° W 595 feet; thence 5 347
10" W 525 feet more or less to point on W line of said sectiom; thence W
845 feet more or less along W line of said section te place of hegmning.

LIBERTY TOWNSHIP

Such lands in B 3, T 2, M.B’, Liberty Township, are located in Section
4 ag follows: (Refer to Sheet Mo, 55 of Exhibit Ne. 17.)

Secton £

The following lands in Sec. 4, B 3, T 2, M.R's, included within the lines
deseribed as follows, to-wit: .

Beginning at NE corner of Sec, 4; thence B 6060 feet along E line of said
section; thenee N 56° 20° W 525 feet; thence N 36° 45" W 280 fest; thence
N 8" 20° W 118 feet more or less to point on N line of said section; thence
E 540 feet more or Jess along N line of said section to place of heginning.

ROSS TOWNSHIP

Such lands in T 3 N, R 2 E, 1st P. M., Ross Township, are located in
Sectiens 22, 27, 32, and 22, and in Fractional Sections 23, and 34 as follows:
{Refer to Sheets Nos. 67 and 68 of Exhibit Neo. 17.)

Section 22

The following lands in See. 22, T 3 N, R 2 E, 1st P. M., incioded within
the lines described as follows, to-wit:

Beginning at NE corner of Sec. 22; thence § 2305 feet along E line of
said section; thence W 56 20° W 410 feel; thence N 41° 00" W 1300 feet;
thence N 15° 00" E 1635 feet more or less to point on M line of szid section;
thence E 740 feet more or less along said N line to place of beginning.
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Fractional Section 23

The following lands in Frac. See. 23, T 3 N, B 2 E, 1st P. M., included
within the lines described as follows, to-wit:

Beginning at point where W line of highway, sometimes known as Oxfend
Pike, intersects W bine of Frac. Sec. 23; thence N 3130 feet alemg W line
of said fractional seetion; thenece S 34° 20° E 1030 feet; thence S 4° 00' E
1820 feet more or less to point on W line of sald highway; thence south-
westerly R20 feet more or less alomg said W line of highway to place of
beginning.

Section 27

The following lands in Sec. 27, T 3 N, B 2 E, 1st P. M., included within
the lines described as follows, to-wit:

Beginning at point where W line of second highway W of Miami River,
sometimes known as Oxford Pike, intersects 5 line of Sec. 27; thence W
1195 feet along 8 line of said section; thence N 52° 30" E 763 feet; thence
southeasterty T35 feet more or less to place of beginning.

Section 32

The following lands in Sec. 32, T 3 N, R 2 E, 1st P. M., included within
the lines described as follows, to-wit:

Beginning at SE corner of Sec. 32; thence W 155656 feet along 5 line of
said section; thence N 9° 30" E 250 feet; thence M 55° 36" E 6590 feat;
thence N 87° " E 935 feet move or less to point on E line of said seetion;
thence 8 580 feef more or less along said E line to place of bheginning.

Section 33

The following lands in Sec, 33, T 3 N, R 2 E, 1st P. M., included within
the lines deseribed as follows, to-wit:

Beginning at point on E line of Sec. 33, 870 feat 8 of NE corner thereof;
thence § 1640 feet more or less to point on extended W line of highway,
sometimes known as Brookville Road; thence W 367} feet along said ex-
tended K fine of highway; thence I 42° 15° E 1370 feet; thence N 84° 067
E 1250 feet; thence N 417 40° & Th0 feet; thence easterly 245 feet more
or iess to place of heginning.

Fractional Section 34

The following lands in Frac. Sec. 34, T 3 N, R 2 E, 1st P. M., included
within the lines described as follows, to-wii:

Beginning at point of intersection of W line of Frac. Sec. 24 with W
line of second highway W of Miami River, sometimes known as Oxford
Pike; thence SW 2385 feet more or less aleng said W line of highway to
intersection with M line of highway sometimes known as Cincinnati Pike;
thepce NW 105 fest more or less along M line of Cineinnati Pike to point
onn W line of said fractional section; themce N 1720 feet along W line of
said fractional section; thence N 77° 50" E 820 feet; thence N 41° 30" E
B05 feet more or less to point en N line of said fractional section; thence
E 1195 feet more or less along N line of said fractional section of place of
beginning, :
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HAMILTON COUNTY

Such lands in Hamilton Ceounty are located within the corporate limits of
the Municipal Corporation of Cleves and in Cresby, Colerain, Whitewater,
Miami, and Green Townships as follows:

MUNICIPAL CORPORATION QF CLEVES

The following lands within the corporate limits of the Municipal Cerpora-
tion of Cleves, included within the lines dezcribed as follows, to-wit: (Refer
to Sheet No. 76 of Exhibit No. 17.)

Beginning at point of intersection of W line of Municipal Corperation of
Clevez with 8 line of first highway 2 of Miami River; thence E §70 fest
more or less aleng sald 8 line of highway to peint on 8 line of Frac. Sec.
21, FR 2, T 1, M. R's; thence E 920 feet along 5 line of said fractional sec-
tion; thence 5§ 47° 00° W 275 feet; thenee § 5" 05" W 280 feet; thence S 77°
30" W 420 feet; thence N 40° 00° W 625 feet; thenee N 64 30" W 570 feat
more or less to point on s=id corperation line; thence N 95 feet 1oore or less
along said corporation line to place of beginning,

Also the following lands within said corporate limits included within
the lines described as follows, to-wit:

Beginning at point of intersection of E line of Miami Avenune, of the
Monicipal Corporation of Cleves, with 5 line of Morgan Street; thence E
360 feet more or less along eaid 8 line of Morgan Strect to point on E Iine
of Spring Street; thence southwesterly b40 feet more or less to peoint of
intersection of 8 line of Markland Street with E line of Miami Avenue;
thenmee N 390 feet more or less along said E line of Miami Avenue to place
of beginning.

CROSEY TOWNSHIP

Snch lands in T 2 N, R 2 B, 1st P. M., Crosby Township, are located in
Sections 7 and 8, and in Fractional Sections 18, 17, and 18, as follows:
{Refer to Sheetz Nos. 6% and T8 of Exhibit No. 17.}

Section ¥

The following lands in Sec. 7, T 2 N, R 2 E, lst P. M., included within
the lines described as follows, to-wit:

Beginning at SE corner of Sec. 7; thence W 3200 feet along 3 line of
sald section; themce N 24° S W 945 feet; thence N 40° 00F E 1730 feet;
thence I 5% 30° W 365 feet; thence N 71° 55° E 580 feet; thence S 20° 35
E 208 feet; thence S 64° 007 B 1640 feet more or less fo point on B line of
gaid section; thence 8 1285 feet more or less along said E line to place of
beginning.

Section 8

The following lands in Sec. 8, T 2 N, B 2 E, 1zt P. M., incladed within
the lines deseribed as follows, to-wit:

Beginning at 8W corner of See. #; thence N 1235 feet along W line of
zajd section; thence 8 45° 40° E 1810 feet more or less to point om S line
ef 3aid section ; thence W 1190 feet more or less along said S line to place of
beginning. -
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Fractional Section 18

The following lands in Frac. Sec. 16, T 2 N, R 2 E, 1st P. M., included
within the lines described as follows, to-wit:

Beginning at point on W line of first highway W of Miami River, 3756
feet 8 of point of intersection of said W line of highway with N lina of
Frac. Sec. 16, said distance being measured alomg said W line of high-
way; thenee southerly 5008 feet more or less aleng sajd W line
of highway to point 115 feet E of point of intersection of said W line of
highway with E line of Columbis Street of Village of New Baltimore;
thence N 56° 40" E 560 feet; thence M 21° 157 E 1800 feet; thance northerly
1640 feet more or less to place of beginning.

Fractiocal Secton 17

The following lands in Frac. Sec. 17, T 2 M, B 2 E, 1st P. M., incladed
within the lines described as follows, to-mt‘

Beginning at NW corner of Frae. Sec. 17; thence E 15[1!] feet along N
line of said fractiomal zection; thence 8 18° 0" E 1520 feet; thenece 8 14* -
s0° W 385 feet: thence B 30° 20" E 1200 feet more or less to point on B
line of highway; thence northwesterly 5840 feet more or less along said E
line of highway to point on W line of said fractional section; thence N 50
feet more or less along said W line to place of beginning.

Fractional Section 1B

The fellowing lands in Frae. Sec. 15, T 2 I, R 2 B, ist P. M., included
within the lines described as follows, fo-wit:

Beginning at NE eotner of Frae., Sec. 18; thence 8 625 feet more or less
along E line of said fractional section to point on W line of highway; thence
sontherly X150 feet along said W line of highway; thence N 12° 46" W 540
fect; thenee N 89° 10F W 7356 feet; thence N 58° 00 E §95 feot; thence N 16°
B0' E 480 feet; thence N 45° 30° W 1740 feet more or less to point on N
Iine of said fractional section; thence E 3200 feet more or less aleng said
M line to place of beginning.

COLEERAIN TOWNSHIP

Such lands in B2, T 1, M.R's, Colerain Townahip, are located in Frac-
tional Section 25 as follows: (Refer to Sheet No. 87 of Ezhibit No. 1L7.)

Fractional Section 25

The following lands in Frac. Sec. 25, R 2, T 1, M.R’s, included within the
lines deseribed as follows, to-wit:

Beginming at point of intersection of E line of first highway E of Miami
River with E lIine of Frac., Sec. 5; thence 5 B0 feet alomp E line of said
fractional section; thence S 40° 08" W 2350 feet more or less to point on E
line of said highway; thence N and E 2600 feet more or less along said E
line of highway to place of beginning.

COLERAIN TOWHSHIP

Such lands in B 1, T 2, M.R’s, Colerain Township, are located ip Sections
i1 and 33, and in Fractional Sections 29, 30, and 34, as follows: [Refer to
Sheets Waos. 87, 69, 71, and 72 of Exhibit No. 17.)
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Fractional Section 28

The following lands in Frac. Sec. 28, R 1, T 2, M.R’s, included within the
lines described as follows, to-wit:

Beginning at peint on N line of Frac. Sec. 28, 2525 feet W of NE comner
thereof; thence 3 5° 30° E 2260 feet; thence S 61° 10¥ E 630 feat; thence S
26° 40° W T30 feet more or less to point om E line of highway; thence
northerly 3420 feet more or less along said E line of highway to point on
N line of said fractional zection; thence E 260 feet more or less alome said
N line to place of beginning. '

Fractional Section 30

The following lands in Frac. Sec. 30, R 1, T 2, M.R’s, included within the
lines described as follows, to-wik:

Beginning at point en E line of highway, 1330 feet W and 470 feet more
or less 8 of NE corner of Frac, Sec. 30; thence 8 16° 08 W 1750 feet more
or less to point on E line of highway; thence northerly 2240 feet more or
less along =aid E line of highway to place of bepinning.

Algo the following lands ih said fractional section mcluded within the
lines described as follows, to-wits

Beginning at point oa E line of highway, 2604 feet 8 and 2000 feet more
oz less W of NE corner of Frac. Sec. 30; thence W 65° 20° E 725 fest; thence
8 65" 0¥ E 320 feet; thence 8 68° 30" W 876 feel; thence W 31° 00" W
820 feet moxe or less to point on E line of highway; thence northerly 350
feet more or less along said E line of hichway to place of bepinning.

Section 31

The following lands in See. 31, B 1, T 2, M.R", included within the lines
described as follows, to-wit:

Beginning at point on W Hne of Sec. 31, 2200 feet N of SW corner
thereof; thence N 360 feet along said W line; thence 8 80° 25’ E 1140 feet;
thence 8 47° 30" E 600 feet; thence N 79° 30" E 625 feet; thence 8 25° 15
W 1150 feet; thence § 21° (¥ E 1280 feet more or less to point on 8 line
of said section: thence W 685 feet along said 8 line; thence W 13* 55" W
1085 feet; thence N 56° 25" W 830 feet; thence N 21° 30' B 775 feet; thence
westerly 1000 feet more or less to place of bepinning.

Section 33

The following lands in Seec. 33, R 1, T 2, M.R’s, included within the lines
described as follows, to-wit:

Beginning at NE corner of Sec. 32; thence 5 1000 feet along E line of
gaid section; thence N 34° 46" W 1330 feet more or less $o point on N line
of =aid sectien; thence E 240 feet more or less along said N line to place of
beginning.

Fractional Seciion 34

The following lands in Frae. Sec. 34, B 1, T 2, M.R's, included within the
lines deseribed as follows, te-wit:

Beginning at point on 8 line of Frae. Sec. 34, 220 foet W of SE cerner
thereof ; thence W 1030 feet afong said B line; thence N 23° 207 E 9280 feet;
thence W 87° 50° W 575 feet; thence N 10° 15" E 8560 Teet; thence N T*° 30
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W 1145 feet; thence N 47° 05" W 1315 feet more or less to point on S line
of highway sometimes known as Miami River Road or River Road; thence
eastarly 2700 feet moze or less along said S line of highway to point 290
feet B from E line of Blae Rock Pike, said 290 feet bDeing measured along
% line of Miami River Road; thence 5 4" 80 E 1320 feet; thence southerly
1700 fect more or less to place of beginning.

COLERAIN TOWNSHIFP

Such lands in R 1, T 1, MR's, Colerain Township, are located in Frae-
tional Section 1 as follows: (Refer to Sheet No. 72, of Exhibit No. 17.)

Fractional Section 1

The following lands in Frac. Sec. 1, R 1, T 1, M.E’s, included within the
lines deseribed as follows, to—wit:

Beginning at point on 8 line of Frac, Sec. 1, 2T0 feet W of SE corner
therecf; themee W 32B feet along said S line; thence N 20° 00" 'W 1850 feet;
thence 5 45° 30" W 1165 feet; thence 5 87° 45" W 7§56 feet more or less to
point on E line of highway; thence NE 655 feet along said E line of high-
way; thence M 53° 25' E 1730 feet; thence N 6° 25' E 795 feet; thenes 8§ 34°
11" E 945 feet; thence N 86° 353" E 700 feet more or less to peint on E line
of said fractional seceion: thence 3 353 feer along said E line; thence S #4°
7 W 160 feet; thence S 467 107 E 320 feet: thence 3 3147 05" W 335 feet;
thence S 81" 00" W 605 feet; thence 5 26° 30 E 1190 feat; thence southerly
465 feet more or less to place of beginning.

WHITEWATEE TOWHNSHIP

BSuch land=s in T 1 N, R 1 E, 1st P. M., Whitewater Township, are located
in Bections 2, 19, and 30 and in Fractional Sections 20, and 31 as follows:
{Refer to Sheets Nos. 75, 74, and T5 of Exhibit Ne. 1.}

Section 2

The following lands in Sec. 2, T 1 N, R 1 B, 1st P. M., included within
the lines described as foliows, to-wit:

Beginning at point on N line of highway, 850 feet E and 570 feet more
or less N of SW corner of Sec. 2; thenee N 56° 40° B 1780 fest; thence S
83> 45° E 180 feet; thence S 147 46" W 1390 feet more or less to point on N
line of said highway; thence W 915 feet more or less along said N line of
highway te place of beginning.

Section 1%

The following lands in Sec. 1%, T T N, B 1 E, 1st P. M., incloded within
the lines described as follows, to-wit:

Beginning at NE corner of Section 19; thence 8 524¢ feet more or less
along E line of said section to S8E corner thereof; thence W 650 feet along
8 Ene of said section; thenece N 15° 50° W 1275 fect; thence S 82° 45" W
825 feet; thence N 41° (0" E 875 feet; thence N 6° 06" E 1145 foet; thence
N 25° 15" E 2300 feet; thence N 10° 20" W 520 feet more or less to point
on N line of said section; thence E 140 feet more or less along sai¢ N line
to place of beginning.
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Fractional Bection 20
All lands in W 1 of Frac. Sec. 20, T1 N, B 1 K, 1st P. M.

Section 30

The following lands in Sec. 30, T1 N, R 1 E lat P, M., included within
the lines described as follows, to-wit:

Boginning at NE corner of See. 30; thence 8 2550 feet mora or less along
E line of said section to E 14 corner; thence W 2580 faet along S line of NE
1 ; thenea N 5B° 30" E 835 feet; thence M 41° 10" E 1500 feet; thence I
12° 40" E 1020 feet more or less to point on N line of said section; thence
E 880 feet more or less along sald M line to place of beginning.

Also the following lands in gaid section included within the lines described
as follows, to-wit:

Beginning at 8W cor. of See, 30; thence W 690 fest along W line of said
section; thence N 62° 50" E 895 feof; thence N 4%9° 25" E 625 feet: thence S
22° &¥ W 510 feet; thence 5 73° 0F W 610 feet; thence N 4° 30" E 460
feet; thence 8 84° 20° E 610 feet; thence N 707 30" E 850 feet; thence N G8°
45 7 970 feet more or [exg to point on E line of W% of said section; thence
8 2470 feet more or less along said E line to 8 ¥ corner; thence W 2400 feet
more or less along 8 line of said section to place of beginning,

Fractional Section 31
AH lands in W 1 of Frae. Bec. 81, TI1 N, R 1 E, 1st P. M.

MIAMI TOWNSEIP

Such lands in F R 2, T 1, M.E’s, Miami Township, are located in Frac-
tional Bectiona 6, 17, and 22 aa fellows: ({Refer to Sheets Nos. 72 and 73
of Exhibit Ne. 17.)

Fractional Section &

The following lands in Frac. See. 6, F R 2, T 1, M.R's, included within the
lines described as follows, to-wit:

Beginting at point on N line of Frac. Sec. 8, 270 feet W of NE corner
thereof; thence 8 7° 35" E 970 feet; thence 3 20° 10" W 085 feet; thence 3
5° 20" W 3860 feet; thence S 24° 30" E 790 feet more or less to peint on K
line of said fractional section; themce S 470 feet along zaid E line; thence
N 48° 20" W 270 feet; thence N 25° 30" W 1355 feet; thence N 16° 00 E
1805 feet; themea N (° 55" W 2320 feel more or less to point on N line of
gaid fractional gection; thence E 325 feet more or less along said N line to
place of beginnring.

Fractional Section 17

The following lands in Frae. Sec. 17, F R 2, T 1, M.R's, ineluded within
the Hnes described as follows, to-wit:

Beginning at point of intersection of & Iine of Frae, See. 17 with 3 line
of first B and W highway 8 of Miami River; thence 8 100 feet aleng E
line of said {raetional section; thence S B5" 35" W 1120 feet; themce N 85°
15" W 3575 feet more or less to point on E line of N and 8 highway; thenca
N 316 feet more or lese along said E line of N and 8 highway to point on
8 line of said E and W highway; thence E 4310 feet more or less along 8
line of said E and W highway to place of beginning. :
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Fractional Section 22

The following lands in Frac. Sec. 22, F R 2, T 1, M.R's, included within
the lines deseribed as follows, to-wit:

Beaginning at point on E line of first hiphway E of Miami River, 2330
feet northerly from 8 line of Frac. See. 22, said distance being measured
along said E line of highway; thence N 815 feet along said E line of high-
way; thence 3 55° (" E 1070 feet; thence westerly 1270 feet more or less
to place of beginning.

MIAMI TOWNSHIP

Buch lands in F R 1, T 2, M.E's, Miaml Township, are located in Section
36 as follows: (Refer to Sheet No. 76 of Exhibit No. 17.)

Section 36

The Tollowing lands in See. 36, F B 1, T 2, LR, included within the
lines described as follows, to-wit:

Beginning at peint on N line of Sec. 38, 4000 feei W of NE corher of
said section; thence B 28° 16 W 1065 feet; thence 5 10° 30" E 7656 feet;
thence N 66° 25° W 465 feet; thence 8 5%° 456" W T25 feet more or less to
point on W line of said section; thence N 1660 feet more or less along =aid
W line to point on E bank of Miami River; thence northeasterly 520 feet
more or less along said B bank to point on N line of said section; thence B
B30 feet more or less along said N line to place of beginning.

GREEH TCOWNSHIP

- Such lands in F R 2, T 2, M.R’s, Green Township, are located in Section
36 as follows: {Befsr to Sheet No. 71 of Exhitht No. 17.)

Bection 36

The following lands in Sec, 36, F R 2, T 2, M.R's, included mthm the
lines deseribed as follows, to-wit:

Beginning at point on N line of Sec. 36, 1620 feet B of WW corner
thereof; thence E 910 feet along said W line; thence S 45° 35" W 520 feet;
thence § 7° 16" W 900 feet; thence 8 14® 35" E 2205 feet; thence S 10° 307
W 615 feet; thence N 17° 05" W 2135 feet; thence northerly 2020 feet more
or less to place of beginning.
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This volume contains:

A form to be used in advertising the letting of contracts;

A form of agreement to be entered into between the Contractor
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PART V
CONTRACT AND SPECIFICATIONS

Exhibit A
ADVYERTISEMENT

FLOOD CONTROL WORKS

OFFICE OF THE BOARD OF DIRECTORS
THE MIAMI CONSERVANCY DISTRICT

Dayton, Ohio,________ . __________ 191__.

Sealed proposals will be received at the office of the Secretary,
Board of Directors, The Miami Conservancy District, Dayton,

which worlks are a part of the system of flood control for The Miami
Conservancy District, to be carried out under authority of the Con-
servancy Act of Ohio, and are in accordance with the Official Plan
of the District.

Proposals must be an the blank forms furnished by the Board,
and must be accompanied by a certified check for not less than 5
per cent of the aggregate amount of the bid, figured on the basis of
the estimated quantities and the unit prices bid, but which in no case
need exceed $30000: such check to be drawn to the order of the
Treasurer of The Miami Conservancy District, as a guarantee that
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the bidder, if awarded a coutract, will, within__________ days after
the coniract is delivered to him for that purpose, execute the same,
and furnish surety bond for the faiihful periormance of the contract,
in the sum of 40 per cent of the contract price; said contract and
bond to be on the standard forins which have been adopted by the
Board.

If any bidder, to whom an award has been made, shall fail to ex-
ecute the contract or to furnish satisfactory bond within the time
hereinbefore specified, or as extended by the Board, the award shall
therenpon become void, in which case the proceeds of the certified
check shall become the property of the District, and the contract
may be awarded to the next lowest or best bidder; and such next
lowest or hest bidder shall thereupon assume the contract, as if he
were the party to whom the award was first made.

Each bidder must, in his proposal, present satisfactory evidence
that he has been engaged in constructing works of the general char-
acter covered by his proposal, and that he is fully prepared, and has
the necessary capital, to begin the work promptly, and to conduct
it as required by the contract and specifications. Propesals not
containing such evidence will not be recognized as bids.

‘The right is reserved to reject any or all bids, and to waive any
technical defects, as the interests of the District may require.

Drawings, specifications, proposal blanks, and other information
may be obtained on application to the Chief Engineer, The Miami
Conservancy Dhstrict, Dayton, Ohio, at whose office drawings, bot-
ing samples, and other data may be inspected.

Secretary.



Exhibit B
AGREEMENT

THIS AGREEMENT, made and entered inte this__________._.
day of _________________, in the year One Thousand Nine Hun-

dredand ._______________ by and between The Miami Conservancy
District, & corporation organized and existing under the Conser-
vancy Act of Ohio, passed February 6, 1914, acting through its
Board of Directors, by virtue of the power wvested in it by said Act,

party of the frst part, and_____ S

ofthe Cityof__________________ Countyof . ___ ___________ .

and Stateof ______ . _______ , hereinafter designated as
the Contractor, party of the second part,

WITNESSETH: That the parties to these presents each in
consideration of the undertakings, promises, and agreements on the
part of the other herein contained, have undertaken, promised, and
agreed, and do herecby undertake, promise, and agree, the party of
the first part for itseli, its successors, and assigns, and the part____

of the second part for._____________________and _________ heirs,
executors, administrators, and assigns, as follows: :

Article 1.—In consideration of the payments to be made as here-
inafter provided, and of the performance by the pariy of the frst
part of all of the matters and things by it to be periormed as herein
provided, the Contractor, party of the second part, agrees, at his
own sole cost and expense, to perform all the labor and services,
and furnish all the materials, plant, and eguipment necessary to
complete, and to complete in pood, substantial, workmanlike, and
approved manner, within the time hereinafter specified, and in ac-
cordance with the terms, conditions and provisions of this Contract
and of the instructions, orders and directions of the Engineer mads
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Article 2—The Contractor further agrees to begin work within

cememeemmmmeaem—— d2¥s from the date of execution hereof, and to
prosecute the same with speed and diligence so as to insure the

completion of the work enor before. .. ___ . _______

1t is hereby agreed that the period from________________________

hereafter called Time of Beginning, too . ________.__________
cecem—eeee—., hereafter called the End of Peried oi Preparation,
shall be utilized by the Contractor in assembling plant and equip-
‘ment, organizing forces, and in getting the work under way so that
thereafter he may maintain the rate of progress prescribed, and
complete the work within the time specified in this Contract.

The maintenance of the required rate of progress on this Con-

tract, and its completion within the specified time, being to an ex-
ceptional degree necessary for the complete success of the work, on
account of the urgent need for relief and the very serious disadvan-
tage of a delayed construction periad, the Contractor agrees to take
all precautions in preparation and management which may be neces-
sary to insure the rate of progress and the time of completion re-
quired by this Contract.
Article 3—The Miami Conservancy District, party of the first
part, agrees to pay, and the Contractor, party of the second part,
agrees to accept, as full compensation, satisfaction and discharge,
for all work done and all materials furnished, whether mentioned
in the following schedule or not, and for all costs and expenses in-
curred and damages sustained, and for each and every matter, thing
or act performed, furnished or suffered, in the full and complete per-
tormance and completion of the work of this Contract in accord-
ance with the terms, conditions, and provisions thereof and of the
instructions, orders and directions of the Engineer thereunder, ex-
cept Extra Woerk which shall be paid for as provided in Section (.19
of the Specifications, and except as in this Contract otherwise speci-
fically provided, 2 sum equz! to the amount of the actual work done
and materials furnished, as determined by the Engineer, under each
Item in the following Schedule multiplied by the Uinit Price appli-
cable to each such Item, as set forth in the following Schedule,

to-wit:

Schedule of Unit Prices and Estimated Quantities.

Ttem

Classification

FEstimated

Unit of 1 o
Ouantity TTnit Price

Quantity ]
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Articie 4.—TIn case of default in completing the whole work to
he done wnder this Contract within the time herein specified, n-
cluding such extensions as may have been granted, the Contractor
hereby agrees to pay to the party of the first part as liquidated
damages for such defauit; First, a sum sufficient to compensate said
first party for the cost and expense of employing engineers, inspec-
tors, and emplovees to the extent that their services are reasonably
reguiired doring the period of default by the work of this Contract;
and Second, a sum equal to one-half of one per cent on all moneys
that have been paid the Contractor under this Contract for each
calendar month or part thereof that the completion of the whole
work under this Contract is delayed. The party of the first part
shall have the right to deduct such liguidated damages from any
moneys due or to become due the Contractor, and the amount, if
any, still owing after such deduction shall be paid on demrand by the
Contractor or his Surety. Payment of such liquidated damages
shall not relieve the Contractor or his Sureties from any other obli-
gation under this Contract.

Article 5.~-If the Contractor shall fail to comply with any of the
terms, conditions, provisions, or stipulations of this Contract ac-
cording to the true intent and meaning thereof, then the party of
the first part may avail itzelf of any or all remedies provided in that
behalf in the Contract, and shali have the right and power to pro-
ceed in accordance with the provisions thereof.

Article 6.—TIt is hereby agreed by the parties to this Agreement
that the following exhibits attached thereto and made parts thereof
shall constitute integral parts of said Agreement, the whole to be
collectively known and referred to as the Contract:

Advertisement Exhibit &
Apreement Exhibit B
Bond Exhibit €
Specifications Exhibit D

which specifications include:

{a) General Conditions
{(b) General Specifications
{c) Detail Specifications

Contract Drawings Exhibit B
{to be listed by pumber and title)
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Article 7.—The Contractor agrees to furnish a bond or bonds in
such form and in such amount and with such Sureties, as is herein-
after provided, and as will be satisfactory to the Board, conditioned
upon the faithful and complete performance and carrying out of this
Contract.

IN WITNESS WHEREOF: The Miami Conservancy Dis-
trict, party of the first part, its Board of Directors having duly ap-
proved this Contract by resolution passed on the______________day
of e . 191___, has hereunto affixed its cor-
porate name and the name of the President of its Board of Direc-
tors, and has hereto attached its corporate seal attested by the Sec-

retary of its Board of Directors; and__________ -

_— -, party of the second part, has hereunto afiixed
his their name___ and seal___ its corporate name by its President
thereunto duly aunthorized, and has hereto attached its corporate
" seal attested by its Secretary, in duplicate, the day and year first

abowe written.
[SEAL] THE MIAMI CONSERVANCY DISTRICT

N Fr-esiden:c, Boar-d of L':i_r;::tors.
PARTY OF THE FIRST PART

Attest:

By . S

President.
__________________________ _-[SEAL]
___________________________ [SEALJ
ISEAL] e [SEAL]
Attest: EFARTY OF THE SECOND PART

Witnesses.



Exhibit C
BOND

of. cCoumty of and State
of o ____ . as Principal, hereinafter called the Contractor,
and __ e _
drganized under the laws ofi the State of ____________________ and

duly anthorized to transact business within the State of Chig, as
Surety, hereinafter called the Surety, are held and firmly bound un-
to THE MIAMI CONSERVANCY DISTRICT, a corporation or-
ganized ander the laws of the State of Ohio, with its principal place
of business located at Dayton, County of Montgomery, and State of
©Jhio, as Obligee, hereinafter called the ‘District, in the sum of_____

dollars ($-——- . ..——__} lawfpl money of the United States, for the
payment whereof to the District the Contractor binds____________

__________________________________________ heirs, executors, ad-
ministrators, successors, and ass:gns, and the Surety binds itself,
its successors, and assigns, firmly by these presents.

WHEREAS the Contractor and the District have entered into
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THE CONDITION OF THIS OBLIGATION IS SUCH that
if the said Contractor shall pay all persons, firms or cor-
porations who perform labor or furnish equipment, supplies
and materials for ase in the work thereunder, and shall satisfy all
claims against the District, for damages to life, limb or property
that may be caused by the acts of, or negligence of, the Contractor
or any of his agents or employees, and shall satisfy all suits or claims
brought against the District arising from the violation of any law,
ordinance, regulation, order or decree on the part of the Contractor
or auy of his agents or employees; or from any infringement, or
alleged infringement of patents in the work under said Contract; or
howsoever originating from any of the operations under said Con-
tract ; and shall fully indemnify and save harmless the District from
all cost and damage which it may suffer by reason of failure so to
do, and shall fully reimburse and repay the District all outlay and
expense which the District may incur in making good any such de-
fanlt, and in all other particulars shall faithfully perform the Con-
tract on his part according to afl the terms, covenants, and condi-
tions therecf and within the time specified therein, then this obli-
gation shall be void; otherwise to remain in full foree and effect.

PROVIDED,

First—That shonld the Contractor {ail to comply with the pro-
visions of the Contract to such an extent that the Contract shall be
forfeited, the Surety shall have the right to assume the Contract
and proceed to perform or sublet the same, as therein provided.
And the Surety shall, in that event, be subrogated to all the rights
and interests of the Coniractor arising out of the Contract, and be
entitled to hold and use all of the equipment and properties of the
Contractor which may be necessary for the completion of the Con-
tract; and all moneys which may be due the Contractor at the time
of his defavlt or which may thereafter become due said Contractor,
under or by virtue of the Contract, shall become due and payable to
the Surety as the work progresses, subject to all of the terms of the
Conttract.

Second—That any alterations which may be made in the terms
of the Contract, or in the work or materials to be furnished there-
under; or the granting by the District of any extension of time; or
any forbearance or action on the part of either the District or the
Contractor toward the other under said Contract; shall not in any
way release the Contractor and the Surety, or either of them, their
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heirs, executors, administrators, suecessors, or assigns, from their
hiability hereunder ; notice to the Surety of any such alteration, ex-
tension, forbearance, or action, being hereby waived; provided that
the written consent ol the Surety shall first be obiained if any
alteration be reqnired which shall alter the general character of the
work as a whole. or which shall increase the total amount to be paid
to the Contractor by more than 25 per cent,

Third—No right of action shall accrue hereunder to or for the
use or benefit of any one other than the District, and the Distriet's
rights hereunder may not be assigned without the written consent
of the Surety,

Signed and sealed, this..____________________________ day of
_____________________________ 19___
Witnesses:
e L e . [SEAL])
______________________ - e —_____{BEAIL]
e e e e [SEAL]
PRINCIPAL.
[Seal]
Pre_s.';deu;:.‘ ______
SURETY.
Attest



Ezxhibit D

~ SPECIFICATIONS

EXPLANATORY NOTE

The specifications fall into three parts; first, the General Con-
ditions, Sections (.1 to (L57, governing the relations of the contrac-
tor to the District, to the public, and to his employees; second, the
General Specifications, Sections (38 to 0.105, defining and classify-
ing the most commonly used materizis, and indicating in general
how the work shall be done; and third, the Detail Specifications,
Sections 1.1 to M.2. ‘The Detail Specifications by supplementing
the Agreement, General Counditions, General Specifications, the Es-
timates, and the Drawings, define in detail how each kind of work
shall be done, and how it will be measured {or payment.

The different kinds of construction work to be done and of ma-
terfals to be furnished are classified into items, an item meaning a
certain kind of work to be done, or material to be furnished, in a
certain definite manner, regardless of its location. Fach item is
designated by a name and number, the numbers running from 1 to
93: as Ttem 2, Clearing and Grubbing; or Item 51, Reinforcing
Steel. All sections relating to any item bear the number of the
item as an index number before the decimal point. For instance,
Item 52 covers vitrified brick conduit lining. Section 52.1 specifies
the kind of brick required, Section 52.2 specifies the quality of the
brick, Section 52.3 specifies a method for testing witified brick, ete.,
and Section 52.7 describes the method of measuring the vitrified
brick conduit lining for payment,

All item numbers with letter “a” affixed refer to work helow
mean low water level as indicated on the drawings. For instance,
Items 41 and 41z include concrete in outlet works, spillways, retain-
ing walls, bridge piers, and other similar structures, above and be-
low mean low water, respectively. The same item may be met on
various paris of the project. Wherever in the estimates or on the
drawings “Item 41” is indicated, regardless of whether it occurs in
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channel improvement at Hamilton, or in the construction of the
Englewocod Dam, or in some other construction, the work to be done
is the placing of concrete in accordance with the Specifications un-
der Item 41, supplemented in all cases by the General Specifications,
which apply to all items. Item 4la refers to the same kind of con-
struction as Ttem 41, except that the work is located below mean
low water, as shown on the drawings. :

In brief, the Generzl Conditions znd General Specifications re-
late, in so far as they are applicable, to all work. The estimates and
the drawings indicate under what item or items any particular part
of the work is to be done, and the Specifications for that item give
the necessary further directions for doing that particular work.

The estimates are classified by items, but are also grouped in the
divisions into which the work naturally falls. Thus, the esti-
mates for each dam are grouped separately, the work in each case
being classified according to items. In the same manner, the esti-
mates for each local flood control improvement are listed separately.
Within these natural groups. the individual features are alkso
grouped together in the estimates. Thus, in the estimates for local
flood control work at Hamilton, the required amount of work and
material is listed by items separately for flood gates, levees, sewers,
or other constructions, and in addition, a summary by items is given
for the entire improvement at Hamilton.

While the specifications for doing the work are umiform for any
item, wherever it may occur, the unit price will not necessarily be
the same. For instance, Clearing and Grubbing under Item 2 mght
cost more at the Germantown damsite than at the Huffman damsite,
though the specifications are identical, because of the heavier tim-
ber at one place than at the other. The Contractor will bid by refer-
ence to items, but the entire work will be divided into contracts of
such size and nature that the same unit price can reasonably apply
to all work under any one item in a single contract. For instance,
if the construction of the Germantown Dlam were to be let as one
contract, the contractor would bid only one unit price for Clearing
and Grubbing the damsite, in his bid on that particular contract.



GENERAL CONDITIONS

0.1 Definitions.—Wherever the words herein defined, or pro-
nouns used in their stead, ocecur in this Contract and Specifications,
they shall have the meanings here given:

The word District or the expressions Party of the First Part or
First Party shall mean the Corporation of The Miami Conservancy
- District,

The word Board shall mean the Board of Directors of The
Miami Conservancy District. or any agency or officer duly author-
ired to act for the District in the execution of the work required by
this Contract

The word Directors shall mean the individual members of the
Board of Directors acting in their official capacity.

The word Engineer shall mean the Chief Engineer of The Miami
Conservancy District, or his properly authorized agents, engineers,
assistants, inspectors, and superintendents, acting severally within
the scope of the particular duties entrusted to them.

The word Contractor or the expressions Party of the Second
Part or Second Party shall mean the person, persons, partnership,
or corporation eatering into this Contract for the performance of
the work required by it, and the legal representatives of said party,
or the agent appointed to act for said party in the performance of
the work.

The words Surety or Sureties shall mean the bondsmen or party
or parties who have made secure the fulfillment of the Contract by a
Bend, and whose signatures are attached to said Bond.

The word Contract shall mean, collectively, all of the covenants,
terms, and stipulations contained in the various portions of this
LContract, to-wit:

Advertisement, Agreement, Bond. Specifications, and Contract
Drrawings,

The word Specifications shail mean, collectively, all of the terms
and stipulations contained in those portions of the Contract known
as the General Conditions, General Specifications, and Detail Speci-
fications.

The word Drawings shall mean, collectively. all of the draw-
ings attached to the Contract and made part thereof, and also such
supplementary drawings as the Engineer may issue from time io
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time in order to elncidate said contract drawings or for showing
details which are not shown thereon, or for the purpose of showing
changes in the work as anthorized under Section 0.18 of the Speci-
fications entitled Changes and Alterations,

The words Contract Price shall mean either the unit price or
unit prices named in the Agreement, or the total of all payments
under the Contract at the unit price or unit prices, as the case
may be,

Wherever in this Contract or in the Official Plan the words
Directed, Required, Permitted, Ordered, Instructed, Designated,
Considered Necessary, Prescribed, or words of like import are used,
it shall be understood that the direction, requirement, permission,
order, instruction, designation, or prescription, etc., of the Engineer
is intended ; and similarly, the words Approved, Acceptable, Satis-
factory, or words of like import, shall mean approved by, or accept-
able or satisfactory to, the Engineer, unless another meaning is
plainly intended,

Wherever figures are given in this Contract after the word
Elevation or an abbreviation of it, or where fgures representing
elevations are given, they shall mean distance in feet above the
Untied States Geological Survey Sea Level Datum, as determined
from various bench marks placed by said Survey in and adjoining
the tands of The Miami Conservancy District,

0.2 Bureties.—With the execution and delivery of this Contract
the Contractor shall give security for the faithful performance oi
the Contract by filing with the Board one or more Sorety bonds in
the form znnexed hereto, the aggregate amount of whick shall be
nof less than 40 per cent of the estimated total contract price.
Each bond must be signed by the Contractor and the Sureties.
The Sureties, and the amount in which each will qualify, must
be satisfactory to the Board.

Should any Surety vpon the Comtract be deemed unsatisfactory
at any time by the Board, notice will be given the Contractor to
that effect, and the Contractor shall forthwith substitute a new
Surety or Sureties satisfactory to the Board. And no further pay-
ment shal] be deemed due or shall be made under this Contract, un-
til the new Surety or Sureties shall qualify and be accepted by the
Board,

At the expiration of each year after the date of Contract, the
Hability of the Sureties under the bonds may be reduced to the ex-
tent to which, in the opinion of the Board, the need for Surety is
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reduced, until such Liability shall amount to 25 per cent of the orig-
inal liability, at which amount the bonds shall remain in full force
and virtue nntil the completion of the entire work.,

0.3 Time and Order of -Completion.—The Contractor agrees
that the work shall be commenced and carried on at such points,
and in such order of precedence, and at such times and seasons as
may be directed by the Engineer. The Engineer shall have the right
to have the work discontinued, for such time as may be necessary.
in whole or in part, shouid the condition of weather, or of flood, or
other contingency make it desirable so to do, in order that the work
shafl be well, and propetly executed. Extension of time may be
granted the Contractor for discontinuance of work so required, as
provided in section 0.4 of the Specifications, entitled Extension of
Time.

The Contractor further agrees that he will begin work not later
than at the time specified in the Agreement, and will progress there-
with at such a rate that the work shall be completed in accordance
with the Contract. 1t is farther agreed that the rate of progress
shall be at least such that the work accomplished up to the end of
each six months period,—the first period, commencing at the end of
the period of preparation as specified in the Agreement,—shall have
the same proportion to the whole work, as the time consumed since
the end of the period of preparation has to the entire time allowed
for completing the Contract after the period of preparation.

For the application of this rule, the period from December 1 to
March 31 inclusive, shall be considered as equal to 2 months, and
the period from April 1 to November 30, inclusive, shall be con-
sidered as equal to 10 months. Determination as to whether ihis
tate of progress is being maintained shall be made by comparing
the value, at the contract price, of the work done as shown in ihe
progress estimates, with the total estimated contract price. Aoy
fzilure to maintain the required rate of progress, after taking into
consideration extensions of time that have been granted, shali be
a breach of contract, inst as would be a failure to complete the
entire work within the specified time.

The Board shall have the right, at its discretion, io extend the
time for the completion of the work bevond the time siated In this
Contract, for reasons set forth in Section 0.4, entitled Extension
of Time, but such extension, if so granted, shall waive no other
obligations of the Contractor or of the Sureties, and if the time for
the completion of the work be extended by the Board, then in such
case, the Istrict shall be fully anthorized and empowered to make
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such deductions from the final estimate of the amount due the Con-
tractor, as are stipulated in Article 4 of the Agreement, for each
calendar day that the Contractor shall be in default for the comple-
tion of the work beyond the date to which the time of completion
zhall have been extended by the Board. Should the Contractor be
permitted to continue and finish the work or any part thereof after
the time fixed by the Contract for completion, or as it may have been
extended, such permit shall in no wise cperate as a waiver on the
part of the District, of its right to collect the liquidated damages
agreed upon in case of such delay, or of any of its rights under this
Contract.

0.4 Extension of Time.—Delays due to causes beyond the con-
trol of the Contractor other than such as reasonably would be ex-
pected to ocour in conpection with or during the performance of the
work, may entitle the Contractor to an extension of time for com-
pleting the work sufficient to compensate for such delay. No ex-
tension of time shafl be granted, however, unless the Contractor
shall immediately, bul in any case within 15 days from the initiation
of the delay, notify the Engineer in writing of such delay, and of the
time of beginning and the cause of the same, and unless ke shall
within 15 days after the expiration of such delay notify the Engineer
in writing of the extension of time claimed cn account thereof—and
then only to the extent, if any, allowed by the Engineer. No ex-
tension of time shall cperate to release the Surty from any of its
obligations.

The Contractor declares that ke has familiarized himself with
weather, river, and local conditions and other circumstances which
may, or are likely to, affect the performance and completion of the
work, and that he has carefully examined the data and information
pertinent thereto collected by the Engineer and on file in his office,
and agrees that, taking these conditions dand circumstances into ac-
count, he will provide adeguate equipment and prosecute the work
in such manner, and with such diligence, that the same will be com-
pleted within the time specified herein, or as the same may be ex-
tended, even though the most adverse conditions which reasonably
could be expected to occur during the period of construction do pre-
vail during the performance of the work., It is understood, how-
ever, that as to river and weather conditions the Contractor shall
provide against the most adverse conditions and circumstances
which reasonzbly are fo be expected to occur on the average within
a I5-year period, as shown by past records.
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When the work of the District is enjoined by lega!l proceedings
which preveni the Contractor from prosecuting any of the work of
this Contract, an extension of lime may be granted sufficient, in the
opinion of the Engineer, to compensate for such delay. But no in-
junction as to a part of the Contractor’s work shall entitle him to an
extension of time, unless, in the opinion of the Engineer, such in-
junction unavoidahly delays the completion of the whole work.

0.5 District to Furnish Right-of-Way.—The Board will furnish
to the Contractor all right-of-way, which in the opinion of the Engi-
neer, 1s necessary for carrying on the work, for taking or wasting
material, for camp sites, and for securing access to the site of the
work, In case of serious interference to the work by delay in fur-
nishing such right-of-way, the Contractor shall be allowed an ex-
tension of time equivalent to the time lost by unavoidable delay in
the completion of the Contract because of the failure to furnish the
right-of-way on time.

In case of serions delay and loss to the Contractor becanse of
failure of the District to furnish right-of-way which in the opinion
of the Engineer is necessary for the work, the Contractor shall be
compensated for such loss,

0.6 Inspection and Right of Accese—The Board contemplates,
and the Contractor hereby agrees to, a thorough and mimste inspec-
tion by the Engineer, or by any of his agents or by any agents
which the Board may appoint for such purpose, of all work and ma-
terial furnished under this Contract, in order to ascertain whether
all workmanship or matenals are in strict accordance with the re-
quirements of this Contract. The Contractor is entitled to such
inspection upon application to the Board or to the Engineer, pro-
vided, that when the Contractor requests the inspection of materials
not yet delivered te the site of the work, he shall pay the reasom-
able traveling expenses of the Engineer or agent in making such in-
spection, and he shall not require the continued presence of the
Engineer or agent at the place of manufacture or shipment, for the
purpose of making intermittent or occasional inspections.

The Contractor shall furnish to the Board, the Engineer, or any
of their agents, access at all times o the work and £ the premises
used by the Contractor, and shall provide them every reasonable
facility, including ladders, steps, scaffolds or platforms, as may he
desirable, for the purpese of inspection, even to the extent of dis-
continuing portions of the work temporarily, or of uncovering or
taking down portions of finished work. In case of taking down or
ancovering worlk, chould the work thus exposed or examined prove
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satisfactory, the uncovering or taking down, and replacing or mak-
ing good, of the parts disturbed, shall be paid for as Extra Work as
provided in Section .12 of the Specifications, entitled Extra Work;
but should the work examined prove unsatisfactory, the uncovering,
taking down, replacing and making good shall be at the expense of
the Contractor. ‘The Contractor shall make no charge for tempor-
ary discontinuance of work for purposes of inspection.

The Contractor agrees to make suitable provision for the unre-
stricted inspection by any authorized engineer or agent at places of
manufacture, of any materials being made or prepared for use under
this Contract.

The Contractor shall regard and obey the directions and instruc-
tions of any authorized engineer or agent with reference to cor-
recting any defective work or replacing any materials found to be
not in accordance with the Specifications and Drawings, and in case
of dispute the Contractor may appeal to the Chief Engineer, whose
decision shall be final; but pending such decision the instructions
of said engineer or agent shall be followed, and the Contractor shall
make no claim for damages or delay on this account, except as
provided in Section 0.39, of the Specifications, entitled Hindrances
and Delays,

The Contractor shall, whenever so requested, give the Engineer
access to the proper invoices, bills of lading, and other records, and
shall, without charge thereior, provide scales with a capacity of not
less than 300 pounds, and assistance for weighing or measuring any
of the materials.

0.7 To Remedy Defective Work—If the work, or any portion
thereod, shall be damaged in any way, or if defects not readily de-
tected by inspection shall develop before the final completion and
acceptance of the whole work, the Contractor shall forthwith make
good without compensation such damage or defect, in 3 manner
satisfactory to the Engineer. Any materials brought upon the
ground for use in the work, which shall be condemned by the Engi-
neer as unsuitable, or not in conformity with the Contract, shall be
immediztely discarded and removed by the Contractor tc: a satis-
" factory distance from the work,

If the Contractor shall fail to replace any defective or damaged
work or material after reasonable notice, the Engineer may canse
such work or materials to be replaced, and the expense thereof shail
be deducted from the amount to be paid to the Contractor.

0.2 Retaining Imperfect Work.—If the Contractor shall exe-
cute any part of the work defectively. and if the imperfection, in
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the opinion of the Engineer shall not be of such magnitude or im-
portance as to necessitate, or be of such nature as to make imprac-
ticable or dangerous or undesirable, the removal and reconstruc-
tion of the imperfect part, then the Engineer shall, with the written
approval of the Board, have the right to make such deduction as
may he just and reasonable, from the amounts due or to become due
the Contractor, instead of requiring the imperfect part to be removed
and reconstructed,

0.2 Engineer Cannot Waive Obligations.—It is expressly
agreed that neither the Engineer, nor any of his assistants or agenls
shall have any power to waive the obligations of this Contract for
the furnishing by the Contractor of good and suitable material and
for his performing good work as herein described. Failure or omis-
sion on the part of the Engineer, or any of his assistants or agents,
10 condemn defective or inferior work or material, shall not imply
acceptance of the work, or release of the Contractor from obliga-
tion to at once tear out, remowe and properly replace the same
without compensation, and at bis own cost and expense, at any time
upon the discovery of said defective work and material, prior to the
final acceptance of the entire Contract and the release of the Con-
tractor by the Board, notwithstanding that such work or such ma-
terial may have been estimated for payment, or payments may have
been made on the same. Neither shall such failure or omission,
nor any accepiance by the Engineer or by the Board, be construed
as barring the Board, at any subsequent time, from recovery of
damages, and of such 2 sum of money as may be needed to remove
and to buold anew all portions of the work in which fraud was
practiced or improper work or material hidden.

.10 . To Direct Work.—It is muinaliy agreed that the Engineer
shall have the right to direct the manner in which all work under
this Contract is to be conducted, in so far as may be necessary to
secure the safe and proper progress and quality of the work.

Upon all questions concerning the execution of the work, and
the interpretation of the Drawings and Specifications, and on the
determination of quantities and cost, the decision of the Chief
Engineer shall be final and binding on both parties, and his esti-
mates and decisions shall be a conditior precedent to the right of
the Contractor to receive any money under this Contract,

Whenever, in his opinion it ie necessary to do so, in order to
insure the safe and proper completion of the Contract, he shall de-
termine the order of precedence, and the time and seasons at which
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any portion or portions of the work shall be commenced and car-
ried on.

He shali especially direct the manner of conducting the work
when it is in locations where the party of the first part.is doing
other work either by contract, or by its own force, or where it is
necessary to have constructed or reconstructed railroads, traction
lines, telephone or telegraph lines, highways or other works affected
by the improvement, in order that conflict may be avoided and the
work on this Contract be harmonized with that on other contracts
or with other work being done in connection with, or growing out
of, any operations of the District.

0.1I To Provide for Emergencies—It is anderstood by all
parties to this Contract that unusnal conditions may arise on the
work which will require that immediate and unuspal provisions be
made to protect the public from danger of loss or damage due di-
recily or indirectly to the prosecution of the work, and that it is
part of the service required of the Contractor to make such pro-
visions.

The Contractor shall use such foresight and shall take such steps
and precanfions as may be necessary, to protect the public from
danger of damage or loss of life or property, which would result
from the nterruption of public water supply or other public ser-
vice, or from the failure of partly completed work.

Whenever, in the opinion of the Engineer, an emergency exists,
against which the Contractor has not taken sufficient precaution
for the safety of the public or the protection of the works to be
constructed under this Contract, or of adjacent structures or prop-
erty which may be injured by processes of construction on account
of such neglect; and whenever, in the opinion of said Engineer, im-
mediate action shall be considered necessary in order to protect
public or private, personal or property interests liable to loss or
damage on account of the operations under this Contract, then, and
in that event, the Engineer, npon giving notice to the Contractor,
may provide suitable protection to said interests by causing such
work to be done and material to be furnished 2s, in the opinion of
the Enginecer, may seem reasonable and necessary.

The cost and expense of said work and material shall be borne
hy the Contractor, and if he shall not pay said cost and expense
upon presentation of the bills therefor duly certified by the Engi-
neer, then said cost and expense shall be dedacted from any amounts
due or which may become due said Contractor. In case the Board
shall decide that all or part of the expense incurred in meeting any
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emergency is such as for any reason cannot be justly charged to the
Contractor, it may compensate the Contractor for all or part of the
work done and material furnished in meeting such emergency.

0.12 To Modify Methods and Equipment—Except where
otherwise directly specified in the Contract, the Contractor shall
design, lay out, and be responsible for the methods and equipment
used in fuifilling the Contract; but such methods and equipment,
when required, shafl have the approval of the Engineer. When-
ever required, the Contractor shall iurnish to the Engineer for his
information, bills of materials, descriptions and copies of drawings
showing in reasonable detail the materials and construction of any
construction plants, false work, structures, parts of any structures.
or appliances, to be furnished or built under this Contract, for which
complete detail drawings are not to be issued by the Engineer. If at
any time the Contractor’s methods or equipment appear to the Engi-
neer to be nnsafe, ineflicient, or inadequate for securing the safery
of the workmen, the quality of work, or the rate of progress re-
quired, he may order the Contractor to increase their safety aad
efficiency, or to improve their character, and the Contractor shall
comply with such orders. If at any time the Contractor’s working
force, in the opinion of the Engineer, shall be inadeguate
for securing the necessary progress, as herein stipulated,
the Contractor shall, if so directed, increase the force or
equipment to such an extent as to give reascnable assprance
of compliance with the schedule of progress; but the failure
of the Engineer to make such demand shall not reheve
the Contractor of his obligation to secure the quality, the safe con-
ducting of the work, and the rate of progress required by the Con-
tract; and the Contractor alonpe shall be responsible for the safety.
efficiency and adequacy of his plant, appliances and methods.

0.13 To Furnish Lines and Grades.—All lines and grades will
be given by the Engineer, but the Contractor shall provide such
materials as are not normally part of an engineering equipment,
and give such assistance as reasomably may be required by the
Engineer to enable measurements and inspections to be made. He
shall not be required, except for brief intervals, to furnish men or
materizl to do the work which would naturally belong to members
of a surveying or inspection party. It is the intention not to delay
the work for the giving of lines or grades, but if necessary, working
operations shall be suspended for such. reasonable time as the Engi-
neer may require for this purpose. No special compensation shall

e made for tite cost to the Contractor, of any of the work or delay
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occasioned by giving lines and grades, by making other necessary
measurements, or by inspection; but such costs, it is agreed, shall
be included in the Tnit Prices stipulated for the appropriate items
of construction. The Contractor shall keep the Engineer informed,
3 reasonzble time in advance, of the times and places at which he
intends to do work, in order that lines and grades may be furnished
and necessary measurements for record and payment may be made
with the minimum of inconvenience to the Engineer or of delay to
the Contractor.

All marks and stakes must be carefully preserved by the Con-
tractor, and in case of their destruction by him, or any of s em-
Moyees, such stakes will be replaced by the Engineer at the Con-
tractor’s expense.

0.14 To Determine Quantities and Measurements.—The Engi-
neer shall make all measurements, and determine all quantities and
amounts of work and materials done or furnished under this Con-
tract. '

Unless specifically so stated in detail in the Contract or Speci-
fications, no extra measurements, or measurements according to
lacal custem of any kind, shall be allowed in measuring the work
under this Contract; but only the length, area, solid contents, num-
ber, weight, or time, in standard units, as the case may be, shall be
considered,

It is stipulated and agreed that the planimeter shall be con-
sidered an instrument of precision adapted to the measurement of
areas.

0.13 To Define Terms and Explain Plans.—The various parts
of the Contract are intended to be explanatory of each
other, but should any discrepancy appear, or any misunderstanding
arise, as to the impart of anything contained in either, the explana-
tign of the Chief Engineer shall be final and binding. Correction of
any error or omission in the Drawings and Specifications may be
made by the Engineer, when such correction is necessary to bring
out clearly the intention which is indicated by a reasomable inter-
pretation of the Drawings and Specifications as 2 whole.

Whenever, in the Specifications, or in Drawings which are a
part of this Contract or which may be furnished to the Contractor
for directing his work, the terms or descriptions of various quali-
ties of workmanship, material, structures, processes, plant, or other
featnres of the Contract, are described in general terms, the mean-
ing and fulfillment of which must depend upon individual judg-
ment ; then, in all sich cases, the question of the fulfillment of such
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Specihcations or requirements shall be decided by the Chief Engi-
neer, and said material shall be furnished, said work shall be done,
and said structure, process, plant, or feature shall be constructed,
furnished or carrded on in full and complete accordance with his
interpretation of the same, and to his full satisfaction and approval.

0.16 Completeness of Specifications, Estimaies, and Drawings.
—T'he Specifications and rawiogs, taken in connection with the
estimates and other prowisions of this Contract, are intended o
describe and show the work required to be done, and the material
required to be furnished. The quantities ol the varions classes of
work to be done and materials to be Iurnished under this Contract,
are presented for *he purpose of comparing on a uniform basis the
proposals offered for the work under this Contract. Itis recognized
to be impraciicable to determine beforehand with accuracy the
quantity eniering into the consttiretion,

The Specifications and Drawings are to be taken, therefore, as in-
dicating the approximate amount of work, its approximate natare
and position, and the method of constrection, insofar as the same
are determined in advance, and neither the Board nor any agent or
officer thereof, guarantees that the actual amount of work will cor-
respond with the quantities estimated by the Engineer; and the -
Contractor hereby agrees that he will make no claim for anticipated
profits, or for losses, becanse of any difference between the guanti-
ties of the varions classes of work actually done, or materials
actually furnished, and the estimated quantities stated in the Agree-
ment. The work is intended to be constructed in accordance with
the best practice and with doe regard for the safety of the struc-
tures; and in the event of any doubt as to the meaning of any por-
tion of the Contract, Specifications, Drawings, Supplementary
Drawings, or instructions of the Engineer, the same shall be under-
stood to call for the best ty¥pes of construction, both as to materials
and workmanship, which reasonzbly can be interpreted.

Wherever, in the Specifications or in the Drawings, standard
specifications or other publications are referred to, copies thereof
may be found, available for reference, at the office of the Chief En-
gineer,

Any work or material not herein specified or showsn on the
Drawings, but which by fair implication would be included in any

items in the Contract, shall be done or furnished by the Contractor
without additional charge therefor.

Yol 1-3
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0.17 Items of Work.—The division into Items has been made
to enable the Contractor to bid on the different portions of the work
in accordance with his estimate of their unit cost, so that in the
event of any increase or decrease in the quantities of any particular
kind of work, the actual quantities executed may be paid for at the
TUnit Price for that particular kind of work.

0.18 Changes and Alterations—The Board reserves the right
to. make such alterations, eliminations, and additions as it may elect
in the line, grade, form, location, dimensions, plan or matenal of the
work herein contemplated, or any part thereof, either before or after
the commencement of construction.

If such changes diminish the quantity of work to be done,
they shall not constitute a claim for damages or anticipated profits
on the work that may be dispensed with; provided, that if said first
party shall make such changes or alterations as shall make useless
any work already done or material already furnished or used in said
work, the Engineer shall make reasonable allowance therefor, which
action shall be binding on both parties. If they increase the amount
of work, such increase shall be paid for according to the guantities
actually done, and at the Unit Prices established for such work
under this Contract. Extra work shali be paid for as hereinafter
provided.

0.19 Extra Work.—I{, during the performance of this Contract,
it shall become necessary or desirable for the proper completion of
the work hereunder to order additional work done or materials fur-
nished, whether mentioned herein or indicated on the Drawings or
not, which in the opinion of the Engineer are not susceptible of
classification under the Schedule of Unit Prices, the Contractor
shall, if ordered in writing by the Engineer, do and perform such
work and hrrmish such matetials; and he shall be paid therefor the
actual and necessary net cost, as determined by the Engineer, plus
15 per cent therenf. Such actizal net cost shall cover all labor
and materials necessary for the performance of the extra work,
including any extraordinary expenses incurred directly on ac-
count therecf, the wages of foremen, and the expense attached to
Contractor’s Liability insurance covering the lsbor so employed;
but in making payment to the Contractor for such extra work, no
allowance shall be made for overhead charges, general superin-
tendence, general expenses, contingencies, or use and depreciation
of, and wear and tear upon plant. Charge for extra work shall not
include the maintenance of the Contractor’s camp, except in case
such camp be maintzined primarily to carry on extra work.
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"The Contractor shall have no further claim in excess of the fore-
going, and this method of payment shall not apply to the perform-
ance of any work or the furnishing of any material which in part
or in whole is, in the opimon of the Engineer, susceptible of classi-
fication under the Schedule of Unit Prices. In case any work or
material shall be required to be done or furnished under the pro-
visions of this section, the Contractor shall at the end of each day
during the progress thereof furnish to the Engineer daily time slips
showing the name or number of each workman employed thereon,
with the time worked, the character of work he is doing and the
wages paid or to be paid to him, and also a daily memorandum of
the material used on such extra work, showing the amount and
character of such material, from whom purchased, and the amount
paid or to be paid therefor. If required by the Engineer, the Con-
tractor shall produce any books, vouchers, records, and memoranda
showing the work and materials actually paid for and the actual
prices therefor. Such daily time slips and memoranda shall not be
binding upon the District, except in so far as they are reasonable,
accurate, and pertinent, and if any question or dispute should arise

“as to the correct cost of such extra work or material, the determina-
tion of the Engineer upon such question shall be firal and con-
clusive.

It is further agreed that if at any time the number of men em-
ployed by the Contractor on work done under this section of the
Contract, or the character of such men or the plant and equipment
so employed, are not, in the opinion of the Engineer, the best
adapted for the satisfactory prosecution of the work, the Engineer
chall so notify the Contractor in writing, whereupon the latter shall
increase or decrease the number of men, or substitute different men,
or make such changes in plant and equipment, as shall be ordered
by the Engineer. Extra work so ordered shall constitute a part of
the work to be done under this Contract, and all and singular the
provisions and conditions of this Contract and of the Bond ac-
companying it shall apply to the said extra work as if the same
were specified in the Contract.

As a condition precedent to the right to receive any money for
extra work and material furnished under this Contract, the Con-
tractor shall deliver to the Board, before the 15th day of the month
following a month in which any such extra work has been done or
extra material furnished, an itemized bill ‘of the cost of such ma-
terials or work, and unless it is so filed the claim for an extra shall
be deemed waived.
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.20 Progress Estimates.—In order to assist the Contractor
to prosecute the work advantageously, the Engineer shall,
from time to time, during the active progress of the work, approxi-
mately once a month, make a determination of all work done and
materials incorporated in the work by the Contractor up to that
time, and a progress estimate, in writing, showing: the value of
such work and materials under and according to the terms of this
Contract; any other amounts due the Contractor; all deductions
made in zccordance with the provisions of the Contract ; then, from
the balance, a deduction of 10 per cent of such balance, or a larger
percentage, if in the opinion of the Engineer the protection of the
District so requires; then, from the remainder, a deduction of the
total amount of all previons payments; and finally, the amount due
the Contractor under such progress estimate. Such progress esti-
mates shall not be required to be made by strict measurements, but
they may be made either by measarement or by approximation.
Progress estimates may, at any time, be omitted if, in the opinion
of the Engineer, the protection of the District so requires.

Estimates of value of not to exceed 90 per cent of their cost
will be ineluded in the body of the estimate for material intended
for use in the work, delivered at the site of the work, provided that
if such material shall greatly exceed the amount required for the
succeedifip month's consumption or ase, or if material is delivered
so far in advance that it may suffer damage or depreciation before
being used, no estimate or allowance for the excess shall be made, if
the Board so elects.

In case work is nearly suspended or in case only unimportant
progress i3 being made, the Engineer may, at his discretion, make
progress estimates at greater intervals than ence a month.

Upon such progress estimate being made and certified in writing
1o the Board, the District shali, within 10 days after the date
of the estimate, pay to the Contractor the amount due him under
stiich estimate ; provided, however, that the District may at all times
reserve and retain from such amoant, in addition to the 10 per cent
heretofore mentioned, any sum or sums which, by the terms hereof,
or of any law of the State of Chio, it iz or may be authorized or re-
guired to reserve or retain,

0.21 Final Payment—Whenever, in the opinion of the Engi-
neer, the work covered by this Contract has been completed, he
shall so certify in writing to the Board, and shall submit a final es-
timate, showing the total amount of work done by the Contractor,
and its value under and according to the terms of this Contract;
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any other amounts dne the Contractor; all deductions made in ac-
cordance with the provisions of the Contract; the total of all pre-
vious payments; and the amonnt due the Contractor under such
final estimate. On or before the expiration of 30 days alfter date of
the acceptance of the work Ly the Board, the District shall pay Lo
the Contractor the amount due him on the final estimate. Provided,
however, that before he shall be entitled to payment of such amount,
the Contractor shall execute and Ale with the Board, a refease, in
proper form, of all claims against the District on account of this
Contract, except for the Contractor's equity in the amounts kept
or retzined under the terms of this Contract; and except for the in-
terest, if any, due on the final estiinate, as provided hereinafter; and ~
except any other claims that hawve theretofore been filed in accord-
ance with the provisions of the Contract, which are listed and item-
ized in detail in a statement attached to and made a part of such
release, giving reasons for, nature of, and amount of each claim so
histed. Al prior estimates upon which payment may have been
made, shzll be superseded by the final estimate.

.22 Payment by Check.—Payment may bhe made by check
signed by the properly authorized officers of the District. The Con-
tractor shall designate some bank or other agent within the limits
of the Miami Conservancy District, authorized by him to receive
payments on progress estimates, unless otherwise agreed upon be-
tween the Contractor and the Board.

0.23 Delayed Payments.—Should any payment due the Con-
tractor on any estimate be delayed, throngh fault of the District,
bevond the time stipulated, such delay shall not constitute a breach
of contract or be the basis for a claim for damages, but the District
shall pay the Contractor interest on such amount at the rate of 6
per cent per annum for the period of such delay. The term for
which interest will be paid shall be reckoned, in the case of prog-
ress estimates, from the 10th day after date of the estimate, to the
daie of payment of the estimate; and in case of the final estimate,
from the 30th day afier the accepiance, to the date of payment
of the final estimate. The date of payment of any estimate
chall be considered the day on which the payment is made or of-
fered as evidenced by the records of the Board’s office. If interest
shall become doe on any progress estimate, the amount thereof, as
determined by the Board shall be zdded to a succeeding egstimate.
If interest shall become due on the final estimate, it shall be paid on
a supplementary voucher prepared by the Board: provided. how-
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ever, that the Contractor shall not be entitled to interest onm any
sum or sums which by the terms hereof the District may be author-
ized to reserve or retain.

0.24 Payment Only in Accordance with Contract—The Con-
tractor shall not demand, nor be entitled to receive, payment for the
work or materials, or any portion thereof, except in the manner set
forth in this Contract, and after the Engineer shall have given a
certificate for such payment.

0.25 Money Retained for Defects and Damages.—The Con-
tractor shall pay to the District all expenses, lnsses and damages, as
" determined by the Engineer, incurred in consequence of any defect,
omission, or mistake of the Contractor or of his employees, or the
making good thereof, and the District may apply any moneys which
otherwise would be payable at any time hereunder, to the payment
*hereof.

0.26 Claims for Damages—It is agreed that if the Contractor
shall claim compensation for any alleged damage by reason of the
acts or omissions of the Board, or its agents, he shall, within 10

days after the sustaining of such damage, make a written state-
" ment to the Engineer of the nature of the alleged damage. On
or before the iast day of the month socceeding that in which any
such damage is claimed to have been sustained, the Contractor shall
file with the Engineer an itemized statemeat of the details and
amount of such damage, and upon request of the Eugineer shall
give him access to all books of account, receipts, vouchers, bills of
lading and other books or papers containing any evidence of the
amount of such damage. TUnless such statement shall be filed as
+hus required, his claim for compensation shall be forfeited and in-
validated, and he shall not he entitled to payment on account of
any such damage.

0.27 Remedies Cumulative.—Any remedy provided in this Con-
tract shall be taken and construed as cumulative, that 1s, additional
to each and every other remedy herein provided.

- 0,28 Acceptance Shall Not Constitute Waiver.—No order,
measurement, determination, or certificate by the Engineer, or order
by the Board for payment of money, or payment for, or acceptance
of the whole or any part of the work by the Engincer or the Board,
or extension of time, or possession taken by the Board or its em-
plovees, shall operate as 2 waiver of any portion of this Contract or
of any power herein provided, except as provided for in Section 0.8
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of these Speciications, eniitled Retaining Imperfect Work:; nor
shall any waiver of any breach of this Contract be held to be a
waiver of any other or subsequent breach,

0.29 Coilateral Works.——The Board reserves the right to
have such agent or agents as it may clect enter the property or
lpcation on which the works herein contracted for are to be con-
structed or installed, for the purpose of constrycting or installing
such collateral works as said first party may desire, or for the con-
struction or reconstruction of railroads, traction lines, telephone
and telegraph lines, highways or other works affected by the im-
provement. Such collateral woarks will be constrocted or installed
with as little hindrance or interference as possible with the Con-
tractor. The party of the second part hereby agrees not to interfere
with, or prevent the performance of, any collateral work by the
agent or agents of the garty of the first part.

.30 Persons Interested in Contract.—The Contractor hereby
declares that no other persom or corporation has any interest here-
under as Contractor. '

This Contract shall be void if any member of the Board of Di-
rectors of The Miami Conservancy District, or other officer of the
District, or any person in the employ of the Board of Directors, ot
of the District, is, or shall become, directly or indirectly, interested
as contracting party, partner, stockholder, surety or otherwise, in
the performance of the Contract, or in the supplies, work or business
to which it relates, or in any portion of the profits thereof; provided,
however, that incidental and unintentional interesi, such as owner-
ship of stock or interest in a railroad, telephone, ¢lectric traction or
other company which may, as an incident to its usual business, fur-
nish services or supplies to the Contractor, shall not be inctuded
within the meaning of thiz provision.

031 Personal Attention of Contractor—The Contractor shail
give his personal attention constantly to the faithful prosecution of
the work, and shall be present, either in person or by a duly author-
ized representative on the site of the work, continually during its
progress. He shall maintain an office on or adjacent to the site of
the work, and shall at all times keep in said office a complete copy
of the Specifications and Drawings,

0.32 Contractor’s Address.—Both the address given in the bid
or proposal upon which this Contract is founded, and the Con-
tractor’s office at or near the site of the work are hereby designated
as places to either of which notices, letters and other communica-
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tions to the Contractor shall be mailed or delivered. The delivering
at etther of the above named places of any notice, letter or other
communication from the Board or its Agents to the Contractor
shall be deemed sufficient service thereof upon the Contractor, and
the date of said service shall be the date of such delivery. The first
named address may be changed at zny time by notice from the
Contractor to the Board. Nothing herein contained shall be deemed
to preclade or renfer inoperative the service of any notice, letter,
or other communication upon the Contractor personally.

0.33 Agents, Superintendents and Foremen.—When the Con-
tractor is not present on any part of the work where it may be de-
sired to give directions, orders may be given by the Engineer and
shall be received and obeyed by the Superintendent or Foreman
who may have charge of the particular part of the work in reference
to which orders are given.

0.34 Compliance with Laws.—The Contractor shall keep him-
self fully informed of all laws, ordinances, and regulations in any
manner affecting those engaged or employed in the work, or the
materials and appliances used in the work, or in any way affecting
the conduct of the work, and of all orders and decrees of bodies or
tribunals having jurisdiction or authority over the same. He shall
at all times himself observe and comply with, and shall cause his
agents and employees to observe and comply with, such existing
and future laws, ordinances, regulations, orders and decrees: and
shall protect the District against any claim or liability arising from
or based upon the violation of any such law, ordinance, regulation,
order or decree, whether by himself or his employees,

0.35 Character of Employees.—The Contractor shall employ
only competent, skiflful, faithiul and orderly men to do the work,
and whenever the Engineer shall notily the Contractor, in writing,
that any man on the work is, in his opinion, incompetent, unfaith-
ful, disorderly or otherwise unsatisiactory, the Contractor shall dis-
charge such man from the work, and shall not again employ him,
except with the written consent of the Engineer.

0,36 To Maintain Communications.—The Contractor shall
build and maintzin temporary bridges, roads, railroads, telegraph
and telephone lines and other mezns of communication where
such communication is interfered with on the work of his Con-
tract, and shall provide for convenient access to the various parts
of the work and to adjacent private property which may be affected
by the work. He shall provide such temporary {fences ar guards as
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may be necessary either to keep live stock on adjoining property
from entering the lands occopied by the works, or to make roads
and other communications safe by night as well as by day.

In case, in the opinion of the Engineer, such temporary works
are dangerous or insufficient, the Contractor shali bring them to the
condition of safety or sofficiency required by the Engineer. He
shall not disturb, close or obstruct any existing highways or other
communications until he has obtained permits therefor from the
Engineer.

The Contractor shall be respomsible for the sufficiency and
safety of all such temporary works, and shall be responsible for all
.damage resulting from their insufficiency, either in construction,
maintenance or operation.

0.37 To Guard Against Accidents.—The Contractor. at all
times throughout the performance of this Contract, shall take all
precautons necessary to effectnally prevent any accident in any
place affected by his operations in consequence of the work being
done under this Contract, and shall, to this end, put up and main-
tain suitable and sufficient barriers, signs, lights, or other necessary
protection,

The Contractor shall save harmless the District from any suits
or claims of every name or description brought against it, for and
on account of any Injury or damage to person or property, received
or sustained by any person or persons, by or from the Contractor
or any duly authorized sub-contractor or any agent, employes or
workman, by or on account of work done under this Contract, or
any extensions or additons thereto, whether caused by negligence
“or not, or by or in consequence of any negligence in guarding the
same, or any material or explosives used or to be used for the same,
or by or on account of any material, implement, appliance or ma-
chine used in its constrmction: or by or on account of any accident
or of any act or omission of the Contractor or of any duly author-
ized sub-contractor or any agent, emplovee or workman.

The Contractor agrees that so much of the money due him under
this Contract as shall be considered necessary by the Board may be
retained until all suits or claims for damages as aforesaid have been
settled and evidence to the cflect has been furnished to the Board.

0.38 Contractoer Responsible for Claims.—The Contractor shall
assume the defense of, and save harmless, the District from all
claims of any kind arising from his operations in the periormance
of the Contract. Bu* he shall not be held responsible for damage
which is inevitable or necessary because of the nature of the im-
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provement, and which does not result in any way from his manner
of doing the work, such as floading of lands above the permanent
dams. .

0.39 Hindrances and Delays.—The risks and uncertainties in
connection with the work are assumed by the Contractor as a part
of this Contract, and are compensated for in the contract price for
the work. The Contractor, except as otherwise definitely specified
in this Contract, shall bear all loss or damage for hindrances or de-
lays, from any cause, during the progress of any portion of the work
embraced in this Contract, and also all loss or damage arising out
of the nature of the work to he done, or from the action of the ele-
ments, inclement weather and floods, or from any unforeseen and
unexpecied conditions or circemstances encountered in connection
with the work, ot from any other cause whatever; and except as
otherwise definitely specified in this Contract, no charge other than
that included in the contract price for the work, shall be made by the
Contractor against the Distecl for such loss ar damage.

Should the work be stopped by order of the party of the first part
for any cause other than those authorized in this Contract, then and
in that event, such expense as, in the opinion of the Fngineer, is
caused to the Contractor thereby, other than the legitimate cost of
carrying on this Contract, shall be paid by the party of the first
part.

0.40 Night Work.—1Inless otherwise specified or ordered by the
Engineer, work may be done by night as well as by day, and night
work may be required if necessary in exigencies, or to complete
work on which night work is feasible. But no night work of any
kind shall be done without the knowledge of the Engineer,

Where night work is in progress sufficient lghts shall be pro-
vided to safeguard the workmen, and the public, and to afford ade-
quate facilities for properly placing and inspecting the materials.

For night work the Contractor shall receive no extra compensa-
tion, but the compensation for such work and all expenses incident
thereto shall be considered as included in the contract price.

0.41 Delivery of Materials.—Materials to be used for work un-
der this Contract shall be delivered snfficiently in advance of their
proposed use to prevent delays, and they shall be delivered approxi-
mately in the order required.

The Engineer shall be notified a reasonable time in advance of
the proposed manufacture of metal-work, s0 that arrangements
may bhe made for inspection.
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0.42 Infringements of Patents.—The Contractor shall be held
responsible for any claims made against the District for any in-
fringements of patents by the use of patented articles, or methods,
ased by him in the construction and completion of the work, or any
patented process connected with the wotk agreed to be performed
under the Contract, or of any patented materials used upon the said
work, and shall save harmless the THstrici from all costs,
expenses and damages which the District shall be obliged to pay by
reason of any infringement or alleged infringement of patents used
in the constructicn and completion of the work.

0.43 Protection Against Claims for Labor and Material. —The
Contractor agrees that he will save harmless the District from all
clzims against it for material furnished or work done under this
Contract. '

It is further agreed by said Contractor that he shall, if so re-
quested, farnish the Board with satisfactory evidence that all
persons who have donre work or furnished material under this Con-
tract have been duly paid for such work or material, and in case
such evidence is demanded and not furnished as aforesaid, such
amount as may in the opimion of said Board be necessary to
meet the claim of the persons aforesaid may be retained from the
money due said party of the secand part under this Contract until
satisfactory evidence be furnished that all liabilities bave been fully
discharged.

When required by the laws of Ohio. moneys due the Contractor
mzy be retained for protection against claims.

044 Assignment—The Contractor shall not assign, transier,
convey, sublet or otherwise dispose of this Contract, or his right,
title or interest in or to the same or any part thereoi, without the
previouns consent in writing of the Board. If the Contractor shall,
without such previous written comsent, assign, transfer, convey,
sublet, or otherwise dispose of this Contract, or of his dght, title,
or interest therein, to any other person, company or other corpora-
tion, or by bankruptcy, voluntary or mvoluntary, or by assignment
wnder the solvency laws of any state; this Contract may
at the option of the Board be revoked and annulled, and the Distriet
shall thereuwpon be relieved and discharged from any and all liability
and obligations growing nut of the same to the Contractor, and to
his assignee, trustee. or transferee; and no right under this Con-
tract, or to any money to become due hersunder shall be asserted,
excepting as provided herein, against the District. in law or equity
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by reason of zny so-called assignment of this Contract, or any part
thereof, or of any moneys to become due hereunder, unless aathor-
ized as aforesaid by the wtitten consent of the Board.

.45 Removal of Equipment—The Contractor shall not sell,
assign, mortgage, hypothecate, or remove equipment or materials
which have been installed and which may be necessary for the com-
pletion of the Contract, without the written consent of the Engineer.

(.46 Termination of Contract if Abandoned, Assigned, Delayed
or Violated.—If the work to be done under this Contract shall be
abandoned by the Contractor, or if this Contract shall be assigned,
or placed in bankruptcy, or the work sublet by him, other-
wise than as herein specifed, or i at any time the
Engineer shall be of the opinion, and shalli so certify
in writing to the Board, that the performance of the Contract is
unnecessarily or unreasonably delayed, or that the Contractor is
violating any of the conditions or agreements of this Contract, or is
executing the same in bad faith or not in accordance with the terms
thereoi, ot is not making such progress in the execution of the work
as to indicate its completion within the time specified in this Con-
tract, or within the time to which the completion of the Contract
may have been extended by the Board, the Board may notify the
Contractor to discontinue all work or any part thereof, under this
Contract, by a written notice to be served upon the Contractor as
hereinbefore provided, and a copy of which notice shall be given to
his Surety, or the authorized agent for the latter; thereupon the
Contractor shall discontinue the work, or such part thereof as the
Board-shall designate, and thereupon, the Surety may, at its option.
assume this Contrdct, or that portion thereof on which the Board
has ordered the Contractor to discontinue work, and proceed to
perform the same, and may, with the written consent of the Board,
sublet the work or portion of the work so taken over; provided,
however, that the Sarety shall exercise its option, i at all, within
two weelks after written notice to discontinue work has been served
upon the Contractor and upon the Surety or its authorized agent.
The Surety, in such event, shall take the Contractor's place in all
respects. and shall be paid by the party of the first part for all work
performed by it in aceordance with the terms of this Contract; and
if the Surety under the provisions hereof shall assume said entire
Contract, all moneys remaining due the Contractor at the time of
his defanlt, shall therenpon become due and payable to the Surety
as the work progresses, subject to all of the terms of this Contract.

In case the Burety does not, within the hereinbefore specified
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time, exercise its right and option to assume this Contract or that
porticn thereof on which the Board has ordered the Contractor to
discontinue work, then the Board shall have the power to complete
by contract or otherwise, as it may determine, the work berein de-
scribed, or such part thereol as it may deem necessary, and the
Contractor agrees that the Board shall have the right to take
possession of and use any of the materials, plant, tools, equipment,
supplies and property of every kind provided by the Contractor for
1the purpose of his work, and to procure other tools, equipment and
materials for the completion of the same, and to charge to the Con-
tractor the expense of said contracts, labor, materials, tools and
equipment and expenses incident thereto. The expense so charged
shall be deducted by the District cut of such moneys as may be due
or may at any time thereafter become due the Contractor under and
by wirtue of this Contract, or any part thereof. ‘The Board shall
not be required to obtain the lowest figures for the work of com-
pleting the Contract, but the expense to be deducted shall be the
actnal cost of such work., In case such expense is less than the sum
which would have been payable under this Contract if the same
had been completed by the Contractor, then the Contractor shafl he
entitled to receive the difference; and in case such expense shafl
exceed the amount which would have been payable under the Con-
tract if the same had been completed by the Contractor, then the
Contractor shall pay the amount of such excess to the District on
notice from the Board of the excess so due; but such excess shall
not exceed the amount due, under this Contract, at the time the
Contractor is notified to discontinue said work, or any part thereof,
plus the amount of the bond or bonds executed by the Contractor
for the performance of this Contract. When any particular part of
the work is being carried on by the Board, by contract or other-
wise, under the provisions of this sectinn, the Contractor shall
continue the remainder of the work in conformity with the terms of
this Contract, and in such manner as in nowise to hinder or inter-
fere with the persons or workmen employed, as above provided, by
the Board.

0.47. Board for Engineer and Assistants.—In cases where the
Contractor maintains a camp for lodging and feeding employees, he
shall, when requested, furnish board or lodging to the Engineer and
his assistants, and shall charge the District therefor at the rate oi
25¢ per meal or lodging. or $5.00 per man per week. He shall not
furnish such meals and lodging gratiz, but shall submit monthly
itemized statements to the Engineer of such meals and lodging fur-
nished, for which payment shall be made by the District.
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0.48 DPolice and Sanitary Regulations.—The Contractor and his
employees shall promptly and fully carry out the police and sani-
tary regulations as hereinafter described or as may from time to
time be prescribed by the Engineer, to the end that proper work
shall be done, good order shall prevail, and the health of employees
and of the people using water from the drainage areas, and of the
local communities affected by the operations under this Contract,
may be conserved and safeguarded. The Contractor shall sum-
marily dismiss and shall not again engage, except with the written
consent of the Engineer, any employee who viclates the police or
sanitary regulations,

045 Intoxicants.—The Contractor shall not sell, nor shall he
permit or suffer the introduction or use of, intoxicating liquor npon
the works embraced in this Contract, or upon any of the grounds
occupied or controlled by him,

0.5¢ Camps.—The Contractor shall if necessary provide suit-
able and satisfactory buildings for the housing, feeding and sani-
tary necessities of the men. Sach gquarters shall provide an amount
and arrangement of space per man which will be sufficient and suit-
able for the maintenance of cleanliness, decency and health. Fly
screens shall be provided wherever and whenever necessary. Plans

. for such quarters shall be submitted to and approved by the Engi-
neer before the quarters are built. ‘The Contractor shall also pro-
vide suitable stabling for the animals employed upon the work.
Al such buildings shall be located only at places approved by the
Fngineer. The stables shall be at an approved distance from the
quarters for men,

The Contractor shall provide at convenient points an ample
supply of drinking water of proper guality, and ample shower baths
and clothes-washing facilities with hot and celd water, for his em-
plovees,

In case of temporary camps or work in or near cities where
camps need not be maintained, or of sanitary conveniences away
from camp, the provisions concerning camps, drinking water, sani-
tary conveniences and garbage may be modified to suit the case,
upon the written conseat of the Engineer.

0.51 Sanitary Conveniences.—Buildings for the sanitatry neces-
sities of all persons employed on the work, beginning with the first
person employed, shall be constructed and maintained by the Con-
tractor, in the number, manner and places approved or ordered.
Unless other types are submitted hy the Contractor and approved
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by the Engineer, these conveniences shall be of an approved incin-
erator type, except that closets bhaving watertight removable re-
ceptacles may be used in special cases if and as permitted. All
persons connected with the works shall be obliged to use these con-
veniences. Satisfactory precautions shzll be taken to render the
intetior of the incinerators and other closets inaccessible to fiies.
All excreta shall be incinerated daily. The Contractor shall rigor-
ously prohibit the committing of nuisances.

0.52 Garbage and Camp Refuse—Garbage, both liguid and
solid shall be prompily and satisfactorily removed by the Contractor
from the buildings, and immediztely placed in approved tight re-
ceptacles of sufficient capacity for about one day’s ordinary produc-
tion. At least once each day all such garbage shall be incinerated
or otherwise thorcughly and satisfactorily disposed of; provided
that the Contractor may if he prefers, provide running water in
kitchens and other buildings, and dispose of liquid waste and sew-
age by means of approved drains and cesspools.

The Contractor shall clean of refuse the camp stable, and adjoin-
img grounds at least twice each week, particular care being exer-
cised to prevent conditions which Jead to the breeding of flies, mos-
quitos or other disease-carrying insects or vermin,

In case the Coatractor shall neglect or refuse to keep the premi-
ses.in a clean and sanitary condition, the Engineer may hawve the
work done which in his opinion is necessary to accomplish this
purpose, and the cost thereof shall be charged to the Contractor.

0.53 Doctors, Hospitals.—The Contractor shall retzin the ser-
vices of one or more acceptablequalified medical and sergical prac-
titioners, who shall have the care of his employees, shall inspect
theéir dwellings, the stables and the sanitaries as often as necessary
or required, and shall supply medical attendance and medicine to
the employees whenever needed. The Contractor shall make satis-
factory arrangements for hospital service for the proper care of sick
or injured employees, and shall give the Hngineer satisfactory as-
suranice that the above medical and hospital arrangements have
been made. At such places as directed, all articles necessary {of
giving First Aid to the Injured shall be provided.

0.54 Medical Supervision.—The medical supervision of the
Contractor over his employees shall extend to the physical examin-
ation of all applicants for employment, in order to prevent persons
having communicable diseases which would make them 2 menace
to other employees, from being connected with the work, and the
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Contractor shall employ only persons shown by such examinations
to be free from such communicable diseases. Whenever, in the
apinion of the Engineer, it is necessary, for the protection of the
public health or the health of the employees, the Contractor shall
remove from the work to a hospital, or shall remove permanently
irom the work or from any camp, any employee whose presence is
helieved to endanger the health of other persons.

0.55 Medical Repert-—COnce each week, or more frequently if
required, the Contractor shall give the Engineer, in such detail as
may be prescribed from time to time, 2 written report signed by a
physician in regular attendance, setting forth clearly the health
conditions of the camp or camps and of the employees. If any case
of communicable disease, or any case of doubtful diagnosis is dis-
covered, it shall be reported at once to the proper authority and to
the Engineer, and the Contractor shall take immediate steps to
safeguard the interests of his emplovees, and the public in general.

0.56 Examinations.—The Engineer shall have the right, in
vrder to determine whether the requirements of this Contract as to
sanitary matters are being complied with, to enter and inspect, in
person or by agent, any camp or building or any part of the work,
znd to canse any employee to be examined or to be vaccinated or
atherwise treated; also to inspect the drinking water and food sup-
plied to the emplovees.

0.57 No Direct Compensation—No direct payment will be
made for any work or materials required to meet the sanitary re-
quirements hereinbefore specified, bt compensation therefor shall
be considered as having been included in the Unit Prices stipulated
in the Agreement,
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0.58 Water Supply.—The Contractor shall provide at con-
venient points an ample supply of water of proper quality for all
the operations required under this Contract. A proper piping sys-
tem shall be installed, maintained, and extended from time to time,
to distribute this water to the various portions of the work and
plant where it is needed. Whenever necessary, the water shall be
under sufficient pressure to give an effective stream from a nozzle
for cleaning rock or other surfaces on or against which concrete or
masonry is to be built; for washing stones to be used in concrete;
for sprinkling, for puddling, and for other purposes. Hose connec-
tions and hose, water-casks or other sufficient means, shall be pro-
vided also for fighting fires in the more important temporary
stroctures and construction plants, and responsible persons shall
be instructed as to the operation of such fire apparatus, so as to
prevent or minimize loss of time from fire. These provisions may
be waived or modified on any contract by the Engineer to the ex-
tent to which in his judgment the limited importance or the nature
of the work may justify.

0.59 Pumps and Drains.—The Contractor shall provide all the
necessary pumps, temporary pipes, drains, ditches, and other means
for removing water from the excavations or other parts of the
work, or for preventing the slopes of excavations or embankments

Arom sliding or caving, and he shall, where necessary, satisfactorily
remove the water. All compensation for, and all expense incidental
to, the fulfillment of the provisions of this section, unless otherwise
specifically provided, shall be considered as having been included in
the prices stipulated in the Agreement.

0.60 Borrow Pits—The Contractor may, without charge there-
for, open gravel pits, sand pits, or other borrow pits upon lands
controlled by the District, but no materials obtained therefrom
shall be estimated for payment under any excavation item, except
as otherwise specifically provided herein. The location of all bor-
raw pits shall be subfect to the approval of the Engineer. It is the
intention that all botrow pits shall be left at the termination of
work under this Contract in as sightly a condition as practicable.
To this end borrow pits shall be shaped and graded as shown on

the Drrawings, or as ordered. All stumps, boulders or debris, shall
T oWel. 34
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be satisfactorily f*é;sp@ed of. If ordered, the surface sha]l be
covered with soil of* E&E.lgnated thickness and grassed. With the
exception of the surface dressing and grassing, if ordered, which
will be paid for under Item 38, and clearing and grubbing, if or-
dered, which will be paid for under Item 2. No direct payment
shall be made for any of the above work, but compensation shall be
considered as having been included under the item for which the
materialg are used. )

Where permitted, excavations which are not to be lined with
concrete may be enlarged bevond the prescribed limits to obtain
materials for construction or for other purposes of the Contractor,
but such enlargement of the excavations shall not be paid for under
any of the excavation items, except as otherwise specifically pro-
vided hergin; nor shall any direct payment be made for excavations
of whatever nature, not a prescribed part of the permanent struc-
tures, which may he made for any purposes of the Contract in con-
nection with the plant, equipment or operations mc1denta1 to con-
struction.

0.61 DProtecton of Trees.—Trees, shrubs, and other chstruc-
tions shall be removed from areas other than the sites of the pro-
posed structures only to the extent directed or permitted. Where
required, trees or shrubs which are not to be removed under this
Contract shall be satisfactorily protected by the Contractor from
injury.

062 Materials Obtained from Constroction—Materials from
the excavations. or from clearing or stripping or other operations,
which are suitable and required, shall be used in the construction,
as and where directed or permitted, and shall be paid for according
to the class of work in which they are used, in addition to the price
paid for original removal except in the case of embankment ma-
terial for streets and highways, and of material for refilling exca-
vations where such refill is not designated to be paid for as back-
filling. Materials which are not suitable, or for any other reason are
not used in the work, shall be satisfactorily disposed of. Earth and
rock not used in the construction shall be deposited in speil banks,
which shzll be located only at such places as are designated by the
Engineer. Spoil banks shall he shaped and graded-as directed and
may be covered with soil of designated thickness and grassed, the
intention being to-leave the finished work in as sightly a condition
as practicable. Compensation for - depositing and grading ma-
terials in spoil banks shall be considered as having been included
. in the prices bid for the excavation, except: as provided in Jtem
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12, Excavation—Overhaul for River Channel Improvements.
Where it is ordered that spoil banks be covered with top soil and
grassed, payment for this work shall be made under Item 38, Sur-
face Dressing and Grassing. .

0.63 Assistance in Making Tests.—The Contractor shall render
such aid as may be required for making tests of the bearing power
of earth, and of the character of foundations; for digging test pits;
and for making any other excavations for that purpose which may
be directed. Such assistance shall be paid for under Section .19 of
the Specifications, entitled Extra Work.

0.54 Protection of Existing Structures—The Contractor shall
carefully protect from injury any existing buildings, foundatioas,
fills, land, pavements, pipes, conduits, sewers, drains, cisterns, wells,
railway tracks or other works, properiy or structures that may he
liable to injury by the work covered by this Contract, except in gp
far as the work of the Contract requires their modification or rze-
moval. He shall take all precautions necessary for such protectlen,
and shall be fully responsible for, and shall make good, any injury
to such works, property or siructures that may oceur by teasgn of
his operations.

0.65 Ezcavation—Classification—Fxcavation, as indicated on
the Drawings or as determined by the Engineer, shall be classified
as follows:

Class 1—Earth.—Farth, as a name for excavated material shalil
be used to include, {except where material is classified as Class 2,
{ Mixed Excavation} all glacial deposit, whether cemented or not,
except solid boulders one-hali cubic yard or more in wvolume;
it shall include all alluvial deposits, and disintegrated material lying
on top of ledge rock, and all material of whatever nature not prop-
erly inclnded nnder Classes 2 or 3. It shall not include the Cincin-
natian Formation, which consists of layers of clay below the glacial
material, in which are imbedded thin horizontal layers of limestone
from a fraction of an inch to a few inches in thickness. Neither
shall it include earth or any material which has been classified on
the Drawings as Class 2, Mixed Excavation.

Class 2—Mizxed Excavation.—The term Mixed Excavation, as a
name for excavated material. shall be used to include: _
‘The material known geologically as the Cincinnatian Formation,

which lies under the glacial deposits, and consists of - thin, -

approximately horizontal layers of limestone, from a fraction of an
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inch to a few inches thick, alternated with and imbedded in clay,
and which may or may not require blasting for its removal; and,

Mixtures of any or all materials which, in the opinion of the
Engineer, it is impracticable to classify as Class 1, Earth or Class 3,
Rock, either becanse of the character of the material, or because of
the method used in its removal.

Class 3—Rock.—Rock, as a name for excavated material, shall
be used to include the solid ledge rock formation, whenever found,
{except when classified as Class 2, Mixed Excavation) which is pre-
glacial, and which can be removed properly only by means of ex-
plosives, barring or wedging, or by some other recognized method
for quarrying solid rock. 1t shall include solid boulders of a hall
cubic yard or more in volume. It shall also include existing con-
crete, or masonry with mortar joints, which may be removed under
instructions. It shall not inclode thin layers of limestone im-
bedded in clay, nor cemented gravel, nor any material classified as
Class 2, Mixed Excavation. '

066 E=xcavation—Work to be Done—The necessary excava-
tions shall be made for stripping ioundations for embankments, for
cut-off trenches, pipe trenches, discharge conduits and appurten-
ances, spillways, channels, drainage systems, permanent street
and highway relocations and alterations, channel improvements,
and for any other purposes necessary for the completion of all worl
contemplated wnder this Contract.

.67 Ezxcavation—Limits of—The Drawings for the various
strirctures show, as nearly as was practicable to determine be-
forehand, the depths, widths and slopes for the proposed exca-
vations; but all such limits are estimated only, and will be finally
determined from ithe nature of the materials encountered as the
work progresses. Mo excavation outside the prescribed Lmits will
be paid for except when so specifically provided.

Whete concrete or masonry is to be built without forms against
the sides or bottom of an excavation, especial care shall be taken ic
preserve the remaining matedal in an undisturbed condition. In
stich cases the material shall not be disturbed by machinery or by
powder within 6 inches of the prescribed limits, unless with the
Engineer’s written permission. The remainder shall be removed
by hand work, only a short time hefore placing the concrete or
masonty. Should zny material be temoved beyond the prescribed
Bmits, or be so deteriorated or loosened as, in the opinion of the
Engineer, to requite removal, the resulting spaces shall be refilled
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at the Contractor’s expense with concrete or other material as di-
rected. All rock which shall have been loosened outside the pre-
scribed Iines shall be removed at the expense of the Contractor, un-
less allowed to remain by special permission of the Engineer,

Should it he found that a foundation ont which concrete is to be
placed deteriorates with exposure, special care shall be taken not to
excavate it until immediately before covering it with concrete,

0.58 Ezcavation—Cleaning Surface for Inspection.—From
time to time during the excavation of Rock or Mixed Excavation,
whenever so directed, the surface of the material shall he cleaned,
so that the area designated can be inspected to determine its quality.

0.60 Excavation--Use of Explosives—The use of explosives
in a manner which might disturb or endanger the stability, safety
or quality of the work will not be allowed. Explosives shall be kept
on hand by the Contractor in sufficient quantities to aveid delay on
the work. Such explosives shall be stored, handled and used as pre-
scribed by the laws and regulations of the State of Ohio and subdi-
visions therecf. ‘The attention of the Contractér is directed to the
Act of April 27, 1908, Section 5906, General Code of Chio, which
requires that he shafl file a bond in the amount of $3.000 with the
County Commissioners of each and every county in which the Con-
tractor shall store or handle explosives in quantities exceeding 100

_pounds.

0.7¢ Excavation—Finishing Work.—The slopes of all excava-
tions which are to be dressed and grassed as hereinafter provided,
or which are to remain permanently exposed, shall be finished to
the prescribed lines in a careful and workmanlike manner. Slopes
of all rock ‘excavations which are to remain permanently exposed
shall be trimmed to a reasomably uniform surface with maximuom
projections from the general surface of not more than one foot, un-
less otherwise permitted by the Engineer.

0.71 Excavaton—Payment—The excavation to be paid for
ghall include the quantity in cubic yards excavated in accordance
with the Drawings, Specifications and instrctions of the Engioeer,
imeasured in excavation unless otherwise specified under the re-
epective items of excavation.

The unit prices stipulated for excavation items shall include the
entire cost of making the excavations, and of refilling those portions
that may be required, where such refilling is not designated for pay-
ment as backfilling or as embankment. These unit prices shall
cover the cost of the maintenance of the excavations during con-
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struction, including damming, pumping, bailing, draining, unwater-
ing and other work necessary; provided, however, that when exca-
vations are made for concrete or other structures the Engineer
shall decide, in case the guestion arises, to what extent the main-
tenance of the excavation pertains to the excavation item or to the
concrete or other item. Sheeting left in place by written order of
the Engineer, will be paid for as provided under Itemn 89; otherwise
the cost of placing and removal of sheeting and bracing shall be in-
cluded in the price bid for excavation. These unit prices shall also
include the cost of all other operations incidental to the excavation,
and of the disposal of the materials excavated, except as provided
in Section 062 of the Specifications, entitled Materials Obfained
trom Construction. .

No payment will be made for excavation as below mean low
water level, under Items 5a, 6a, 7a, 8a, 9a, 10a, etc., unless the esti-
mated elevation of mean low water is shown and so designated, on
the Drawings; in which case the estimated elevation shall be used
as the dividing Jine, regardless of where the water level may be at
the time the work is done. In cases where this estimated elevation
is not shown, excavation of a given Class, whether above or below
mean low water level, will be paid for at the unit price stipulated
for excavation not below mean low water level. -

0.72 Embankment—Work to be Done.—Embankment of the
Class specified shall be constructed where shown on the Drawings
or where required by the Engineer. Sections 073, 0.74, and 075 of
the Specifications, entitled Embankment—Class A, B, and C, re-
spectively, describe three methods of constructing embankments in
the main dams. ‘The decision as to which of these methods will be
adopted will be made after the proposals are opened and compared,
and will depend on the relative economy and merits of such meth-
ods considered in connection with the character of the material
available for construction,

0.73 Embankment—Class A.—The term Class A Embankment
shall be used to include embankment for main dams, constructed by
Hydraulic Monitor and Dredge Pump Method: This method con-
sists of washing down or otherwise delivering material to a dredge
pump, which in turn delivers it under pressure through a discharge
pipe onto the embankment. In washing down materials, properly
constructed nozzles shall be used, with a safficient flow of water,
both as to wvelocity and quantity, to Jossen the materials at
the borrow pits, znd sufficient additiona! water to insure the trans-
portation from borrow pits to sump. The dredge pumps, pipes,
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flumes, sluices, and other transporting equipment shall be carefully
installed to meet ali requirements for the proper placing of the
materials in the embankment,

The outer siopes of the dam shall be carried up in advance of
the central porton. The width of these outer levees, and the depth
and width of the settling pond, will largely control the gradation of
materials, and shall be subject at all times to the direction of the
Engineet. Care shall be taken to place in the outer levees material
which will conform to the requirements for the outer portion of the
dam, and to satisfactorily compact such material. The material for
the main body of the embankment shall be delivered near the outes
edge of the embankment slopes, and so manipulated that the coarser
material will temain near the ocuter slopes, and the finer, materi‘é]s
will be carried toward the center, the finer materials being deposited
in a settling pond so as to form ‘an impervious core. It is of the
.-utmest importance to avoid stratification within this core. To ob-
tain satisfactory results, it will be necessary to sluice into settling
ponds in which the water is from 2 to 6 feet decp and as wide as the
width of the embankment at that elevation will allow. The delivery
and manipulation of the materials shall be regulated so as to obtain
the best distribution of material, and to keep the water surface of
the settling pond as nearly uniform in width as possible. _The bot-
tom of settling ponds shall be kept approximately level longitudin-
aliy to prevent undue flow of silt to one end.

Sluicing operations shall be conducted at all times in such
a manner as to give a puddled core of as uniform width and slopes
as the nature of the material used will permit, and to raise both
sides of the embankment evenly. Embankment operations shall,
unless otherwise permitted in writing, be commenced in the
deeper portion at the river section or at the stream control gap; and
shall be carried as nearly level longitudinally as possible. Should
the use of a series of settling ponds be permitted, they shall be of
convenient lengths, separated by temporary cross dams of sufficient .
thickness to withstand the pressure against them, built of selected
material and puddled by hand, or.by some equally efficient method,
to the satisfaction of the Engineer. As the sluiced material is
washed against the temporary cross dam and raised in the embank-
ment, the stratification hbetween it and the cross dam shall be
broken by the use of shovels or other suitable tools.

Drainage of surplus water from a higher to a lower settling pond
may be permitted if suitable means for such drainage is provided.
Whenever the waste water careies silt from one settling pond to an-
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other, the ocutlet shall be immediately raised or sluicing operations in
that pond discontinued until such time as this condition has been re-
medied. The Contractor shall take care of all excess water in the
settling pools by means of wells, built up in sections, discharging at
approved points, or by pumping, siphoning, or other approved
methods. Such devices shall provide for the removal, at the de-
sired elevation, of the comparatively clean water at the surface of
the settling pool, while affording ample opportunity for the finer
particles to settle properly. Before the completion of all the work,
any outflow device within the dam shali be satisfactorily filled with
concrete or other acceptable material unless otherwise ordered. No
outflow device which will remain within the dam shall be installed
antil written permission for such installation has been obtained
from the Engineer; and such permission will not be given until evi-
dence satisfactory to the Engineer, has been presented to show that
adequate provisions can and will be made for completely and satis-
factorily filling such device wherever necessary, before the com-
pleton of the work. The cost of all labor and all materials re-
quired under the provisions in this section, shall be included in the
price stipulated in the Agreement.

Variations of this method during construction, which will ac-
complish equally effective results, will be considered.

0.74 Embankment—Class B.—The term Class B Embankment
shall be used to include embankment {for main dams, constructed
by the Semi-Hydraulic Method, as follows: The material shall be
obtained from borrow pits, or from excavations, transported in cars
or by other suitable means, dumped at the outer edge of the em-
bankment slopes, and shitced toward the center of the dam. In
depositing the material in the dam, care shall be taken where neces-
sary, to place the coarser material in the downstream portion of the
dam and the finer material in the vpstream portion. The sluicing
shall be carried on in such a manner that the coarser material will
remain near the outer slopes of the embankment, and the finer ma-
terial will be carried toward the center, the finest material being
deposited in a settling pond so as to form an impervious core. Itis
of the utmost importance to avoid stratification within this core.
To obtain satisfactory results, it will be necessary to sluice into
settling ponds in which the water is from 2 to & feet deep and
as wide as the width of the embankment at that elevation will
allow. The guantity and pressure of water, and the direction
and point of application of the stream, shall be regulated zccording
te the nature of the material so as to obtain the best distrbution of
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material, and to keep the water surface of the settling pond as nearly
uniform in width as possible. The material of the upstream slope
shall not be washed clean, as it is desired to have a certain per-
centage of clay and sand retained near ihe upstream slope. The
bottoms of settling ponds shall be kept approximately level longi-
tudinally to prevent undue flow of silt to one end.

Sluicing shall be done at all times in such manner as to give a
puddled core of as uniform width and slopes as the nature of the
material used will permit, and to raise both sides of the embank-
ment evenly, and the quantity or direction of the sluicing stream
shall be changed as required to obiain this result. The material
shall be so placed on the slopes and sluiced or puddled in such a
manner that it will be compacted by water as close as practicable
to the outer edge of the finished slopes. Embankment operations
shall, unless otherwise permitted in writing, be commenced in the
deeper portion at the river section, or at the stream control gap, and
shall be carried as nearly level longitudinally as possible. Should
the use of a series of settling ponds be permitted, they shall be of
convenient lengths, separated by temporary cross dams of sufficient
thickness to withstand the pressure against them, built of selected
materizl and puddled by hand, or by some equally efficient method,
to the satisfaction of the Engineer. As the sluiced material is
washed against the temporary cross dam and raised in the embank-
ment, the stratification between it and the cross dam shall be
broken by the use of shovels or other suitable tools. The Con-
tractor shall take care of all excess water in a satisfactory manner.

The cost of all labor and materials required under the provisions
of this section shall be included in the prce stipulated in the Agree-
ment,

0.75 Embankment—Class C.—The term Class C Embankment
shall be used to include embankment for main dams, constructed by
the Sprinkling and@ Rolling Method, as follows: The embankment
shall be built as nearly as possible in horizontal layers, each layer
not exceeding 6 inches in thickness when acceptably compacted.
Unless the earth is sufficiently moist when spread, each layer shall
be wet 50 as to secure the desired compacting, and if required, the
top of the embankment shall be wet just before a layer of earth is
spread. The wetting shall he done in a manner which will avoid
the formation of pools of water, and will secure the uniform moist-
ening of all portions of embankment. Compacting shall be ac-
complished by not less than 12-ton, 3-wheeled steam rollers or trac-
tion engines with grooved, banded or corrugated rolls. The roller
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shall pass over every part of each layer that can be traversed by
the roller, as many times as may be necessary to thoroughly
compact it. ‘The distributing, wetting, and rolling shall be
done to the satisfaction of the Engineer. Any places that be-
come boggy or springy shall be corrected to Lhe satisfaction
of the Engineer, or as much material as necessary shall be removed
and the hole refilled in a satisfactory manner. Embankment oper-
ations shall, unless otherwise permitted in writing, be comnrenced
in the deeper portion at the river section or at the stream rcomtrol
gap. Unless otherwise permitted in writing, the embankment shall
be carried up approximately level, and in any case the top of unfin-
ished embankment shall not have a slope steeper than 10 to 1 in
any direction. Portions of the embankment which are simall in
area, portions next to walls, and other partions which the rollers
cannot reach for any reason, shall be formed of selected materials
compacted by means of extra heavy tampers used energetically, or
if permitted, by depositing the earth {throngh water in such a man-
ner that all of it shall be thoroughly saturated, or by other means
which will secufe a degree of compacting at least equivalent to that
obtained by rolling as specified. Al stones over 4 inches in diameter
shall be removed from the portion of the embankment required to be
water tight. Stones permitted to remain shall be separated one
from another by earth, and in no case shall they be allowed to col-
lect in nests. Stones and cobbles removed from the impervious por-
tions of the embankment shall be placed on the slopes in the man-
ner and to the extent directed. The cost of all labor and materials
required under the provisions of this section shall be included in the
price stipulated in the Agreement,

0.76 Embankment—Class D.—The term Class I Emhankment
shall be used to include embankments for levees built from material
taken from river channel excavation and constructed as follows:

The embankment shall be carried up in approximately horizon-
tal layers, extending entirely through the fill. Where the material
is deposited in a wet condition, the layers shzll be not more than 3
feet in thickmess, but where the material is deposited in other than
a wet condition the Iayers shall not exceed 1 foot in thickness, and
some means satisfactory to the Engineer shall be used for compact-
ing it. Such precautions shall be taken as will preserve the slopes
and prevent improper segregation of materials. The object is to
secure a compact, stable, reasonably impervious embankment, con-
forming to the prescribed lines, To allow for shrinkage and settle-
ment, sufficient overfill not to exceed 10 per cent, shall be made by
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the Contractor at the time of depositing the material. Where em-
bankment is joined to a fill previously placed, or to a natura! banlk,
a satisfactory bond shall be secured between the cld and new ma-
terials by breaking the old surface or otherwise,

- 0.77 Embankment—Class E—The term Class E Embankment
shall be used to include embankment for levees Built from material
taken from borrow pits. It shall be constructed according to the
specifications for Class D Embankment, as set forth in Section 0.76
-of the Specifications.

0.78 Embankment—Class F.—The term Class F Embankment
includes such miscellaneous embankments or fills as are so desig-
nated on the Drawings or by the Engineer, in which no special re-
quirements are made as to compacting.

0.79 Embankment—Preparation of Foundation.—Uinless other-
wise directed the sites of embankments shall be prepared as regards
clearing and grubbing, removal of buildings and soil stripping, as
specified under Items 2, 3, and 5, to the end that all perishable or
otherwise objectionable matter shall be removed. When, in the
opinion of the Engineer, sufficient soil has been removed, and
material has been uncovered to provide a suitable foundation for the
purposes intended, the surface of the material so uncovered shail be
picked, plowed, or otherwise satisfactorily roughened, as directed,
to make a bond with the embankment material.

Springs encountered in the base of the embankment shall be
satisfactorily controlied by plugging, draining, or other approved,
methods, When advizsable, springs shall be led into the outlet
channel or away from the embankments, as directed. Approved
excavation and materials for this purpose shall he paid for under
the appropriate items.

The provisions of this section may be waived or modified as
may seem desirable or permissible, in cases where Class F Em-
bankment is specified.

0.80 Embankment—Materials to be Used—FEmbankments
shall be made of acceptabie materials from the excavations, or from
borrow pits located on land provided by the District. Such mater-
ials shall be carefully selected and shall contain a sufficient propor-
tion of fine particles to render the embankment reasonably imper-
vious to water. The maximum size, quantity, and placing of large
stones, shall be as allowed by the Engineer. The material shall
be sufficiently stable not to slide or slough at the prescribed
slopes, under a condition of saturation. Where feasible to do so,
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all material from the excavations which are suitable for the purpose
shall be placed in the embankment. No frozen material shall be
placed in any portion of the embankment by any method whatso-
ever, nor shall any material be placed on a frozen surface, and oper-
ations shall be suspended when, in the opinien of the Engineer,
ice conditions are such as to be objectionable. Care shall be tzken
that no earth not acceptable for embankment purposes, or any roots,
brush or other perishable material be incorporated within the em-
bankment. All timber, posts, trestles, staging, etc., shall be removed
to the extent directed by the Engineer,

Where Class A, Class B or Class C' Embankment is specified, it
is the intention that the outer portion of the dam shall be composed
of coarse material which shall be permanently stable under a con-
dition of complete saturation. Any materizl which has a tendency
to slough, ‘slide or wash when subjected to any condition which
may reasonably be expected to occur, will not be acceptable. The
center portion of the dam shall be composed of material containing
sufficient clay or other finely divided particles to be highly im-
pervious to water. T'o obtain these results the Contractor shall use
only carefully selected materials. Where the material from one
borrow pit does nct contain the requisite coarse and fine particles
in the desired proportions, other sources shall be utilized, and if
necessary to obtain satisfactory results, more than one class of ma-
terial shall be deposited at the same time in the same or different
portions of the embankment, .

The provisions of this section sha!l not apply to Class F Embank-
ment, and may be waived or modified as to Class Id Embankment.

081 Embkankment—Finishing Work.—The slopes and tops of
all embankments that are to be dressed and grassed, or which are
to remain exposed, shall be finished in a carefu] and workmanlike
manner.

0.82 Embankment—Payment.—The embankment to be paid
fer shall include the quantity in cubic yards deposited in accordance
with the Drawings, Specifications and instructions of the Engineer,
measured in embankment unless otherwise specified ander the re-
spective items for embankment, and properly placed within the fol-
lowing limits: The prescribed neat limits for embankments, the
contour of the natural ground or as left by the stripping, the pre-
scribed Hmits for excavations the refilling of which is net included
for payment ander the provisions of [iem 37, Backfilling, and the
outside neat hnes of any siructures included within the embank-
ment, *
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The unit prices stipulated for embankment items shall cover the
entire cost of constructing the embankments, including the cost of
preparing foundations (except as provided in this section}, exca-
vating from borrow pits, pumping, sluicing, transporting, and grad-
ing of materials, placing, pnddling, draining, compacting, trimming
slopes, reblling settlements and depressions, and all labor and ma-
terials necessary for doing the work in accordance with the reduire-
ments of the Contract, as well as the cost of maintaining embank-
ments until the completion of the Contract. But such prices shal!
not include the cost of clearing and grubbing, remowval of buildings,
soil stripping, surface dressing and grassing, which shall be paid for
under I[tems 2, 3, 5, and 38 respectively.

0.83 Backfilling—Description.—The term Backfilling shall be
used to include refilling of trenches, and filling around structures in
cases where the methods specified for building embankments in
which the structures are located are not sufficient, or practicable, to
secure satisfactory results. It is the intention to require backfilling
around certain structures not only for refilling the excavation, but
also, in some cases, for securing a compact, water-tight fll against
the structures above the ground line. It may be required in
tretiches, where settlement subsequent to the first filling is unde-
sirable, or where water-tightness i3 a requirement. The material
shall be selected and placed with care. It may be deposited through
water if practicable; otherwise it shall be deposited in layers about
¢ inches thick, each layer being sprinkled as required, and well
tamped; or rolled, before the next layer is placed.

"Trenches in which pipes or conduits are laid, or in which sewers
are built, shall be backfilled by tamping in 6-inch layers to a plane 2
feet above the top of the pipe, conduit, or sewer, above which plane
the backfilling may be done by depositing the material through
water if practicable; otherwise the tamping in layers shall be con-
tineed, or, if practicable and permitted, the layers shall be com-
pacted by rolling. '

Wherever backfilling is reguired, either in the Specifications, in
the Drawings, or by the Engineer, it is evident that special care is
necessary to accomplish the result desived, and the work shall be
done carefully, and thoroughly, and strictly in accordance with in-
structons.

0.84 Backfilling—Material to be Used.—Materials used for
Backfilling shall be carefully selected from the materials from the
excavations, or from borrow pits if the former are not sufficient or
suitable. The materials shall be free from roots, brush, or any
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other perishable matter or material which will cause undnly pro-
longed seitlement. Excepi as allowed by the Engineer frozen
material shall not be used, nor shall backfilling be placed on or
against a frozen surface. The maximum size, quantity and placing
of large stones, shall be as allowed by the Engineer. Payments
where allowed for backfilling will be made under Item 37 of the
Detail Specifications.

085 Concrete—Description—All concrete shall be composed
of cement, fine aggregates, coarse aggregates, and water of the
qualities hereinafter specified, and mixed in proportions to be pre-
scribed by the Engineer, As the cement is to be paid for separately
as a distinct item, the proportions of all the ingredients may he
varied by the Engineer to snit the requirements of the various
structures, and the Contractor shall make no claim for extra pay-
ment because of such variations in mixture, the contract price for
each itern being understood to apply to any mixture which may be.
specified. It is acknowledged that different local sands and gravels
give widely different strength tests, and for this reason, and to ac-
commodate the mixture to the detall requirements of the work, the
Engineer shall order the proportions modified from time to time as
may be necessary to obtain the best results,

The object is to secure dense, impervious concrete, except in
cases where the chief requirement is weight rather than impervious-
ness; and the Contractor shall use only such materials, satisfac-
torily proportioned, mixed, and placed, as the Engineer may direct.
From time to time tests will be made both of the materials in ad-
vance of constructon, and zlso of the concrete actually being placed
in the work. The Contractor shall furnish the cement and aggre-
gates or concrete for all such tests, and shall give such assistance
as may be required in facilitating tests. Except in special cases the
proportions by volume are expected to range between ! of cement,
2 of fine aggregate, and 4 of coarse aggregate for the richer mix-
tures; and 1 of cement, 3 of fine aggregate, and & of coarse aggre-
gate for the leanet mixtures. In the construction of heavy walls, a
rich mixture at the exposed face, and a leaner mixture at the back
or in the body of the wall, may be required. _

Large stones may be imbedded in concrete at the option of the
Contractor whenever, in the opinion of the Engineer, the introduc-
tion thereof will be no detriment to the quality of the work.

.86 Concrete—Cement—Cement shall mean Portland cement,
as defined by the Standard specifications for cement of the American
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Society for Testing Materials revised to 1909, and published in the
1915 Year Book of that Society.

The cost of cement shall not be included in the unit prices bid
for concrete, but will be paid for separately under Item 53, Cement.

0.87 Concrete—Fine Agpgregate—Fine aggregate or sand, shall
be composed of grains from hard, tough, durable rocks, free from
soft, decayed, friable or soluble material. It shall be clean, and
shall not contain a sufficient quantity of organic silt, clay or other
finely-divided matter to render it unsuitable. If objectionable quan-
tities of silt or other matter adhere to the sand grains, the sand
shall be satisfactorily washed. The size of the grains shall be ac-
ceptably graded from fine to coarse particles with no grains larger
than will pass a one-fourth inch mesh screen. Sand, when mixed
into mortar in the proportion by weight of 1 part cement and 3 parts
sand may be rejected if it does not develop within Z8 days, a com-
[ressive strength at Jeast equal to the strength of a similar mortar
made of the same cement and standard Ottawa sand, tested at the
same age. The nse of limestone screenings will not be allowed.

0.88 Concrete—Coarse Aggregate.—Coarse aggregate shall
consist of clean, hard, durable, insoluble, broken stone, or grawel,
of stch size as to pass through a screen having 234-inch round holes,
and be retzined on a i4-inch mesh screen. It shall be acceptably
graded in size between the limits prescribed. Coarse aggregate, as
here defined, shall be used in all classes of concrete structures ex-
cept the concrete linings of conduits for dams, and the concrete used
in flexible slab revetment, in which cases coarse aggregate of smaller
size shall be used, as specihed under the appropriate items. Frag-
ments of approximately the same size, or of flat, elongated shapes,
or improperly graded, will not be satisfactory. Such screening,
grading and washing shall be resorted to as will produce material
of acceptable quality. Run of crusher or run of bank, i. e. gravel or
stone containing a mixture of both the fine and coarse aggrepgates,
shall niot be used without screening.

In general the local gravels will be deemed satisfactory for use
as coarse aggregate if properly screened and washed, but all such
gravel shall be subject to test and approval by the Engineer under
the provisions of Section 091 of the Specifications, entitled
Samples. Few or none of the local ledge rocks are satisfactory for
use as coarse aggregate.

0.89 Concrete—Water.—The water used in mixing concrete
shall be reasonably clean and free from oil, acid, strong alkalies,
or vegetable matter,
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090 Concrete—Large Stones.—Where permitted, clean, sound,
non-oil-bearing stones of acceptable size may be imbedded in the
concreie provided they can be thoroughly incorporated in the mass
and surrounded by an acceptable thickness of concrete. Such stones
at the moment of placing in the concrete shall be clean, wet, and free
from frost, and shall be well bedded by joggling. Projecting parts
of such stones shall be cleaned and wet again, if required, before
being covered with concrete. Large stones shall not be placed
withont first having been inspected by the Engineer.

091 Concrete—Samples.—Samples of both fine and coarse ag-
gregate which the Contractor proposes to use shall be submitted to
the Engineer for approval a sufficient time in advance of use to
allow for the necessary tests for determining the suitability of the
materia! for the use contemplated, and for determining the exact
proportions required under the various items,

092 Concrete—Preparation of FPoundations.—Springs  en-
countered in the foundations shall be plugged, piped or otherwise
saiisfactorily disposed of. No concrete shall be placed until the
foundation is prepared to the satisfaction of the Engineer. Tf upon
rock, the surface shail be scrupulously freed from all dirt, gravel,
gcale, loose fragments or other objectionable substances. Streams
of steam, air, or water nnder sufficient pressure, and wire brushes
or other effective means shall be used to accomplish this cleaning.
Steam jets or hot water shall be used to throughly remove snow,
ice or frost if any be found upon the foundation when it is desired
to lay concrete,

Earth foundations, if required, shall be thoroughly compacted
by rolling or other approved methods, and in no cases shall the
Contractor deposit concrete on newly placed fills or on such as, in
the opinion of the Engineer, are likely to shrink or settle in a man-
ner which may injure the concrete structure. Earth foundations
shall be thoroughly and satisfactorily wetted immediately prior to
placing the concrete thereon, H frozen, the soil shall be thawed
out in a satisfactory manner, and then thoroughly compacted even
though this may have been done previous to freezing.

0.93 Concrete—Mixing—All operations incidental to mixing
concrete shall proceed with sufficient dispatch to insure the bonding
together of the successive batches as a trne monolith. Concrete
shall be mixed in approved mechanical batch mixers, in batches of
suitable size, except that, when permitted, it may be mixed by hand
in a thorough and satisfactory manner. In determining proportions
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0i ingredients, 100 pounds of cement shall be considered 1 cubic
foot. The coarse and fine aggregates shall be measured separately,
and uncompacted, in approved measuring boxes. Suitable means
shafl be provided for controlling and accurately measuring the
water. The entire batch shall remain in the mixer not less than &0
seconds and longer if necessary to secure a thoroughly satisfactary
mix. Except in special cases authorized by the Engineer, concrete
which has its initial set before placing in the work shall not be re-
tempetred, but shall be at once discarded and removed.

0.94 Concrete—Forms.—The Contractor shall provide and
maintain in good condition all necessary iorms, molds and centers
for shaping the concrete.” Such forms shall be true to the required
shapes and sizes, properly braced, and strong enough to withstand,
without springing or warping, all operations incidental to placing
the concrete. They shall be made mortar-tight, and the faces in
contact with the concrete shall be satisfactorily smooth and clean.
To prevent adhesion to the conerete, the contact surfaces of all
forms, whether of wood or steel, shall, where required, be coated
with soap, mineral oil, or other suitable substance. Wherever re-
nuired, forms shall be thoroughly wet before placing concrete, so
as to prevent injurious drying of the surface of the concrete. Small
rods, or wires, to hald the forms in place may be imbedded in the
concrete, provided proper means bt used to remove the end por-
tions within the concrete, approximately 2 jnches from an exposed
face. AR holes left after removal of the rod or wire ends
shall be immediately and completely filled with cement mor-
tar, Forms shall not be removed until the Engineer has approved
such removal, but the Contractor alone shall be responsible for all
mjury to concrete due to their premature removal. Forms shall be
removed with great care, so as to avoid injary to the concrete.
Forms unsatisfactory in any respect shall not be used, and, if con-
demned, shall be removed immediately from the work.

0,95 Concrete—Placing.—Provision shall be made for the
rapid transportation of fresh concrete from the point of mixing to
the work. Care shall be taken in conveying and depositing con-
erete to avoid methods which tend to produce a segregation of the
component parts.

Concrete shall be deposited in approximately level layers, the
thickness of which shall be no greater than will readily permit
proper compacting, and such manipulation as will remove entrained

air and surplus water, and produce, from the accepted materials,
Yol. 33
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the most compact, dense and impervious concrete practicable. The
concrete shall be well spaded against the forms.

Concrete shall not be deposited in water without explicit per-
mission, and then only in strict accordance with directions. Care
shall be taken that no water interferes in any way with the proper
placing of concrete, and the Contractor shall not allow water to
rise on any concrete until, in the opinion of the Engineer, it has set
sufficiently. All laitance or other substance shall be removed irom
the surface of concrete at such times, depending upon weather con-
ditions and rate of hardening, as the Engineer may direct. Where
new concrete is joined to old, or to rock, the surface of the old con-
crete or rock shall be thoroughly cleaned, using wire brushes and a
jet of water from a hose if necessary, and the surface shall be clean
and wet at the moment the fresh conerete is placed. If required, sur-
faces of concrete previously placed shall be satisfactorily roughened.
A wash of neat cement grout shall be scrubbed into the contact sur-
face of the old concrete or the rock with steel frooms immediately
before plicing concrete and shall be thoroughly worked into all
crevices and depressions. When required, a coat of mortar shall be
spread over the contact surfaces thus prepared. Provisions for
bonding new concrete to old shall bhe made by the use of forms of
such styles and dimensions as o properly form the concrete joints
into steps, dovetails, grooves, or other ordered shapes. Where re-
quired large stones, dowels, or steel reinforcing rods shall be cro-
hedded in concrete for bonding new work to old..

0.96 Concrete—Construction Joints. —Wherever required the
work shall be so prosecuted that construction joints will occur only
at designated places, and when so directed, the Contractor shall
complete by continuous depositing of concrete, sections of the
work comprised between such joints,

0.97 Concrete—Contraction Joints.—Contraction joints, ex-
pansion joints, and slip-foints shall be formed where and as directed
in coacrete structures. In geaeral, such jeints shall be made by
building smocth swerfaces, acceptably coated if required with some
approved substance to render them inadhesive, and shall be
grooved or otherwise shaped as directed, or shall have metial strips
imbedded therein,

0.08 Concrete—Finishing Surfaces.—ITnless otherwise speci-
fied, a¥l concrete surfaces which are to remain permanently exposed
shall be given a neat appearance, by removing in an approved
manner all rough edges and projections. Honey-combed sections
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shall either be pointed up with cement mortar or taken ocut and the
spaces refilled with concrete or mortar, as the Engineer may direct.
Recesses formed by the removal of defective concrete shall be re-
filled with concrete as specified in Section 0.101 of the Specifications
entitled Concrete—Replacing Faulty Work. Patching and plaster-
ing, or washing with cement grout, shall be done enly under the
specific orders and directions of the Engineer.

'Exposed surfaces which are not cast against forms shall be
brought to proper lines and grades and shall be given a suitable
fimish by means of troweling or floating.

099 Concrete—Cold Weather Precautions.—Concrete shall
not be mixed or deposited during {reezing weather without the
specific direction or permission of the Engineer. When so directed
or permitted, approved precautions shali be taken for removing
snow, ice, or frost from the materials and from the sutfaces upon
which the concrete is to be placed. The water and aggregates shall
be heated, and satisfactory provisions made for keeping the fresh
concrete from freering, including adequate coverings, steam pipes
or other appliances and materials. Such protection of concrete
shall continue, antil in the opinion of the Engineer there will be no
further danger from freezing. . The laying of concrete may, how-
ever, be prohibited at any time when, in the judgment of the Engi-
neer, the conditions are unsuitable or the proper precautions are
not being taken, )

0.200 Concrete—Protection of —The Contractor shall not per-
rmit walking or working over or upon finished surfaces of concrete
until sufficiently hardened. Concrete shafl be kept moist for at
least 4 weeks or until covered with earth, and during this time
shall be protected from {reezing. Every precaution shall be taken
to prevent concrete from drying until there is no danger of erack-
ing or crazing due to lack of moisture. To this end concrete sur-
faces, unless covered with wet canvas or other equally effective ma-
terial, shall be sprinkled with sufficient frequency to preclude any
possibility of drying out. Alternate drying and wetting shall be
particularly gnarded against. Great care shall be exercised at all
times to prevent injury to concrete surfaces which will be exposed
in the finished work, - The Contractor may at any time prior to the
final acceptance of the work be required to clean all exposed faces
of concrete,

0.101 Concrete—Replacing Faulty Wark.—If, upon removing
the forms, molds, or centers, any voids or other imperfections be
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found. such faults shall be corrected by the Contractor without ad-
ditional cost to the District, by patching of other methods, as di-
rected, even to the extent of taking down and replacing unsatisfac-
tory concrete; or if any forms shall fail or become dispiaced, and as
a resnlt the section of concrete contained therein shall, in the opin-
ion of the Engineer, be injured or out of line or be subjected to
premature stresses, the Contractor, without additional cost to the
District, shall satisfactorily replace so much of said section of con-
crete as the Engineer may deem necessary, even to the extent of re-
building the entire section.

The Contractor shall have no claim for payment for cement
used in concrete which is rejected as faulty or unsatisfactory.

0.102 Concrete—Placing Metal Work.—There shall be em-
bedded in, or set in, or attached to the concrete wherever directed.
reinforcing steel, structural steel shapes, castings, piping or other
metal objects shown on the Drawings, required by these Specifica-
tions or ordered. The concrete shall be packed tightly around
metal work to prevent leakage, and to secure perfect adhesion, and
all necessary precautions shall be taken to prevent these objects
from being loosened, displaced, broken or deformed.

0.103 Concrete—Measurement for Payment—The quantities
of concrete fo be paid for shall be the number of cubie yards de-
posited in place in accordance with the Drawings, Specifications,
and instructions of the Engineer. Whenever the structures are of
such types that concrete is to be built against the sides of any exca-
vation, the concrete shall be measured as if the excavation were
made exactly to the prescribed lines. Any rubble or brick masonry
used by permission of the Engineer for convenience in setting pipes
or other objects, or for other purposes in connection with concrete
structures, and any mortar used with approval in the'laying of any
such masonty, shall be measured and paid for as of the class of con-
crete in which it is used,

0.104 Concrete—Prices to Include—FExcept for cement, rein-
forcing steel and other metal work, as provided elsewhere, the unit
prices for the different items of concrete shall cover the entire cost
of construction thereof, which shall include: the cost of materials
for fine and coarse aggregates, and of large stones; the cost of ail
mixing, conveying, placing of concrete and large stones; the cost of
damming, bulkheading, pumping, bailing; the cost of preparing
foundations, piping or otherwise caring for water, and removing
laitance; the cost of grout wash or mortar beds used in building
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upon old work or on rock, and of coatings for contraction joints;
the cost of protecting concrete against frost, floods and injury from
other sources; the cost of erecting and removing forms, centers,
molds, bracing, landing platforms and scaffolds, and of the lumber,
steel, nails, wire and other material used therein; the cost of finish-
ing, patching, and wetting; the cost of removing and replacing de-
fective work; and any other work and materials necessary to com-
plete the concrete construction as required by this Contract.

But such unit prices shall not include the cost of furnishing
cement, the cost of furnishing and placing reinforcing steel, piping.
conduits, stroctural steel, castings and other metal work, which
shall be paid for under the items provided therefor,

0,105 Mortar—Moriar shall consist of Portland cement, fine
aggregates and water, mixed in such proportions as the Engineer
may direct. The cement, fine aggregates and water shall conform
to the specifications for these materials for concrete, except that the
fine aggregate in mortar used for filling joints of pipes or brick
masonry shall have no grains larger than will pass a ¥-inch mesh
SCreef. .

Payment for mortar will not be made separately, but will be in-
cluded in the unit price of the concrete, masonry, pipe, or other work
in which it is used; except that the cement will be paid for as a sep-
araie item,



DETAIL SPECIFICATIONS
TItem 1
. Stream Control at Dams

1.1 Description—Under this item shall be included all work
and material and all uses of the resources of the Contractor which
may be necessary in order to adapt the work of constructing the
dams and appurtenances to the safe control of the flow of the
stream during construction, and until the entire work of con-
structing the dams and appurtenances is fully completed; the object
being to secure the safety of life and property below the dams, and
to prevent damage or delay of completion which might result from
inadequate steps being taken under this item. -

1.2 Methods and Equipment-—The Contractor shall prepare
his own plans and melhods for carrying out the requirements of
thizs item, and shall be responsible for the effectiveness of such
plans and methods. Such plans and methods shall be submitted to
the Engineer for his approval; but such approval shall cover only
the right of the Contractor to procesd with the work., The Con-
tractor shall have no claim or charge against the District because
of any unforeseen expense in building or rebuilding work resulting
from the necessities or results of stream control operaticns,

1.3 PaymentThe payment under this item, not included in
the five cases specified below, shall be a lump sum specified for this
iter in the Agreement.

First. Riprap, where ordered or approved, shall be paid for un-
der Ttem 58, Riprap.

Second. Removing ordered or approved riprap within the limits
of the dam, and excavating slope of embafilkkment to make satisfac-
tory bond between old and new work, shall be paid for under Ttems
6, and 6a, Excavation, provided that should the slopes become
steeper than is permitied, due to undercutting or erosion in any
form, the sides of a stream-control gap shall be excavated to the re-
quired slope at the Contractor’s expense.

Third. Preparing the stream bed for embankment shall be paid
for under Item 2, Clearing and Grubhing, or Item 5, Soil Stripping,
or both, except that removal of ordered riprap will be paid for as pro-
vided in the preceding paragraph.
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Fourth. Embankment, within the limits of the dam, shall be
paid for under Item 31, 32, or 33, as may be appropriate, provided
that should the embankment forming the sides of a stream-control
gap be washed out or damaged by undercutting or other causes to
such an extent that removal is necessary as determined by the Ea- -
zineer, such embankment shall be replaced at the Contractor's ex-
pense.

Fifth. Excavation in inlet, or outlet, or channel, of a stream-
control gap, where ordered, shall be paid for under Items 6, 7, 8, Ga,
7a, and 8a, Fxcavation, according to the class of material excavated.

The lump sum stipulated for Item 1 shall be paid when the dam
is built to its full height, and when, In the opinion of the Engineer,
no further work under this item will be required. It shall be con-
sidered full compensation for zll services, labor, material and equip-
ment, and for all the resources of the Contractor used for, or inci-
dental to, the operations under this item; and for all risks and dam-
ages connected therewith.

In case any of the material placed or work done in connection
with stream control, or affected thereby, sha'l be washed out or
damaged al any time before the completion of the Contract, it shall
be replaced or made good by the Contractor without additional ex-
pense to the PMstrict.,

Ttem 2
Clearing and Grubhing

2.1 Description—Such portions of the sites of embankments,
highway rights-of-way, borrow pits, excavations to be nsed for em-
bankment material, and other areas, as the Engineer may designate,
shall be cleared of all trees, stumps, bushes, and cther similar en-
cumbrances. Roots, one inch or more in diameter, shall be grubbed
as directed.

2.2 Disposal of Materials.—Matetials obtained from the clear-
ing and grubbing operations, shall be the property of the Contractor
unless otherwise specified, and must be removed from the vicinity
of the work or otherwise satisfactorily disposed of.

2.3 Payment.—The quantity to be paid for under this item shall
be the area in acres prescribed ot designated by the Engineer, with-
in the limits of the work, from which all encumbrances as herein
provided shall have been satisfactorily removed. In the case of iso-
lated trees the area to be paid for shall be that covered by the over-
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hang of the branches. Should any growth occur between
the time of clearing and the time of placing of embankment,
the Contractor shall satisfactorily remove such growth, but pay-
- ment shall be made once oaly for any given area, regardless of how
many times it may be found necessary to go over such area to ren-
der its condition satisfactory at the time of use. The unit price
stipnlated for this item shall include the cost of clearing the area
of all encumbrances as specified, of disposing of all materials, and
all expense incidental thercto, except as hereinbefore prowvided
under Section 0.62 of the Specifications, entitled Materials Gbtained
from Construction.

Item 3

Removal of Buildings

3.1 Description—Buildings or other similar structures encum-
bering the site of the work, including all concrete or masonry within
the foundation, and fences, shall be removed as directed, and the
ground occupied by them or affected by their construction or re-
moval shall be leit in proper condition for the building thereon of
embankments or for any other use for which it may be needed.

3.2 Disposal of Materials. Materials obtained ifrom the re-
moval of structures, under this item, shall be the property of the
Contractor unless otherwise specified, and must be removed from
the vicinity of the work or otherwise satisfactorily disposed of.

3.3 Payment—The lump sum price to be paid for this item
shall include the cost of clearing the area designated of all encum--
brances as specified, of disposing of all materials, and all expense
incidental thereto, except as hereinbefore provided under Section
.62 of the Specifications, entitled Materials Obtained from Con-
struction, . .

Htem 4
Trimming and Shaping Slopes of River Channefs

4! Description—This item shall include the performance of
such work, in addition to the channel excavation, as may be neces-
sary to give the channel slope or bank a true shape conforming
to the lines and grades shown on the Dirawings or given by the
Engineer. All irregularities shall be corrected, and the surface left
even and smooth without projections. Wherever revetment is
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specified, the surface here described shall mean the sub-grade.
Wherever surface dressing and grassing is required the sub-grade
shall be trimmed as herein specified immediately before the placing
of the top soil.

The channel excavation at the slopes shall be so made that the
natural ground shall not be disturbed back of the line of finished
slope, or the line of sub-grade in case revetment or top soil is te-
quired.

4.2 Payment—The quantity to be paid for under this item shall
be the area in square yards, included within the limits shown on the
Drawings or designated by the Engineer. The price stipulated for
this itemn shall include the cost of all operations and materials neces-
sary for the trimming and shaping of the slopes, and the disposal
of surplus materials, and all expense incidental thereto, except as
provided in Section 062 of the Specifications, entitled Materials
Obtained from Constructon.

Tiem 5
Excavation, Scil Stripping

5.1 Description.—Soil stripping shall nclude the excavation
within the area to be covered by embankment, of all top soil, peat,
grass, weeds, muck, boulders, loose rock, perishable or otherwise ob-
jectipnable matter, to such depths as may be ordered, in order that
the earth embankment may be suitably bonded to a satisfactory nat-
ural foundation. Where such material overlies material to be exca-
vated, stripping shall not be estimated for payment as a separate
item, but the surface material shall ke measured with the excavation
directly underlying.

No payment shall be made for the stripping of borrow plts but
the cost of such stripping shall be included as a part of the contract
price for fornishing and placing the other material taken from the
borrow pit.

5.2 Payment—Measurement for payment under this item shall
include the quantity of material in cubic yards, measured in exca-
vation, actually removed from within the limits shown on the Draw-
ings or prescribed by the Engineer. The price bid shall include the
cost of all operations and materials incidental to the edcavation and
disposal of the materials excavated, except as hereinbefore provided
under Section 0.62 of the Specifications entitled Materials Obtained
from Construction.
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Itemsﬁ,'?.ﬁ,ﬁa,?a,apd&a

Excavation for New Channels in Channel Improvements, for Cut-
off Trenches and for Stream Control Channels

6.1 Description.—These items shall include all excavation
71 for new channels in channel improvements; for cat-off
B.1 trenches at embankments; and for stream control chan-
6a.l  nels; classified as described in Section .65 of the Specifi-
7a.l  cations entitled Excavation—Classification.
Ba.l Ttem & shall include such excavation that may be
classified properly as Class I—Earth.
Item 7 shall inctude such excavation that may be classified prop-
erly as Class 2—Mixed Excavation.

Item 8 shall include such excavation that may be classified prop-
erly as Class 3—Rock.

In some cases there has been shown and so designated on the
Drawings, the estimated elevation of mean low water at points
where the excavations listed above are to be made. In such cases,
and only in sach cases, Items 6a, 7a, and 8a shall include the excava-
tion, helow such estimated elevation, that may properly be classified,
respectively, as Class 1—Earth; Class 2—Mixed Excavation; and
Class 3—Rock. Where no such estimated elevation is shown on
the Drawings all excavation whether above or below mean low
water, will be included under Items €, 7, and 8, and not under Items
fa. 7a, or 8a.

Excavations shall have such side slopes as are shown on the
Drrawings or designated by the Engineer.

6.2 Maintenance During Construction.—Should material
7.2  wash into a cui-off trench before the placing of embank-
82 ment, or stony gullies due to wash be formed, such ma-
6a.2 terial and stones shall be carefully removed, i directed,
7a.2 and the Contractor shall be paid the contract price per
Ba.2 cubic yard {or material so removed.

The excavations for channel improvements and for
stream control channels shall be maintained in good order by the
Contractor at his own expense, dnd if such maintenance involves the
removal of material from outside the prescribed limits, no payment
shali be made the Contractor for the handling of such outside ma-
terial.
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6.3 Payment—Payment for these items will be made in
7.3  accordance with Section (.71, of the Specifications, en-
83 titled Excavation—Payment, except that in cases of
6a3 excavation for Channel Improvement, where it is not
7a3 practicable fo measure the material in excavation, the
8a.3 guantities may be determined from spoil banks or em-

bankments in which the material has heen placed making

deductmn of 5 per cent for shrinkage.

Items 9, 10, and 11
Excavation for River Channel Improvaments

9,1 Description.—These items shall include all river chan-
1.1 nel excavation for channel improvements {except excava-
11,1 tion for new channels, and for structures as provided for

clsewhere) classified as described in Section 0.65 of the

Bpecifications, entitled Excavation—{Classification.

Item 9 shall include all such excavation that may be classified
properly as Class 1—Earth.

Item 10 shall include all such excavation that may be classified
properly as Class 2—Mixed Excavation.

Item I1 shall include all such excavation that may be classified
properly as Class 3—Rock.

Excavatlon under Items 9, 10, or 11, w111 be classified without re-
gard to its location above or below the elevation of mean low water.

Finished work shall present a reasonably smooth and uniform
surface, and shail nowhere project above grade or within the limits
of the prescribed section.

g2 Payment.—Payment for these items will be made in

102 accordance with Section 071 of the Specifications, en-

11.2  titled Excavation—Fayment, with the following excep-

tions:

This material will be measured in the spoil banks or the em-
bankments in which it is placed, with a deduction of 5 per cent for
shrinkage, as it is not practicable to measure it in excavation. De-
duetion will be made for material excavated more than 0.3 foot be-
low grade or more than (L3 foot beyond prescribed limits,

Any material that washes into the cut through no fault of the
Contractor shall be removed by him at the unit price per yard stip-
ulated for these jtems. _

Required haul heyond the limit of free haul will be paid for under
Item 12, Excavation—Owerhaul for River Channel Improvements.
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Ttem 12

Excavation—Overhaul for River Channel Improvements

12.1 Description.—This item shall include the transporting be-
yond the limit of free haul, which will be 2000 linear feet unless
otherwise specified, of material excavated for river channel improve-
ments —under Items 9, 18, or 11 only,—and deposited in spoil banks,
embankments, or other places. It shall not include the transport-
ing of any material except under the Engineer's specific orders.

122 Payment—The overhaul to be paid for under this item
shall be the quantity in cubic yards per 100 feet transported beyond
the free hanl limit. The length of haul shall be understood to mean
the distance from the center of mass of the material in place before
excavation fo the center of mass of the same material as deposited;
the locations of either center of mass will be estimated from the
best data available, when determinations by actual measurement
are not practicable.

Items 13, 14, 15, 13a, 14a, and 15a
' Excavation for Qutlet Works and Spillways at Dams

13.1 Description—These items shall include all excava-

141 tions for outlet works and spillways at Dams, including

15.1  approach and discharge channels, classified as described
13a.l  in Section 0.65 of the Specifications, entitled Excavation
14a.1 —Classification.

15a.1 Item 13 shall include such excavation that may be

classified properly as Class 1—Earth

Item 14 shall include such excavation that may be classified
properly as Class 2—Mixed Excavation.

Item 15 shall include such excavation that may be classified
properly as Class 3—Rock,

In some cases thete has been shown and so designated on the
Drawings, the estimated elevation of mean low water at points
where these excavations are to be made. In such cases, and only in
such cases, Items 13a, 14a, and 15a, shall include the excavation,
below such estimated elevation, that may properly be classified,
respectively, as Class 1—FEarth; Class 2—Mixed Excavation; and
Class 3—Rock. Where no such estimated elevation is shown on
the Drawings. all excavations whether above or below mean low
water will be included under Ttems 13, 14, and 15, and ngt nnder
Ttermns 13a, 14a. ar 15a.



EEPORT OF CHIEY ENGINEER 77

13.2 Sheeting and PBracing—Ratisfactory sheeting and
142  bracing shall be used, unless omitted by written permis-
152  sion of the Engineer, to hold the sides of the excavation
1322 for the outlet conduits, and to prevent damage from
142.2  seepage into the cut. All sheeting and bracing shall be
1522 removed as the backfill is placed, unless otherwise or-
dered in writing by the Engineer. The trench shall at
all times be kept satisfactorily unwatered in accordance with Sec-
tion 059 of the Specifications, entitied Pumps and Drains, except
that after the excavation is completed and while concrete is being
lzid the unwatering of excavation shall be considered as part of the
work required under Concrete, Items 4la and 43a.

13.3 .Payment—Payment for these items shall be made in
143 accordance with Section 0.71 of the Specifications, en-
153 titled Excavation-——Payment.

13a.3
14a.3
15a.3 '
Ttems 16, 17, and 18
Excavation for Minor Drainage Systems
16.1 Description.—These items shall include all excavation

17.1 in conmection with the minor surface drainage systems

18.1 such as are used for disposing of springs in embankment

foundations, or for draining low sections of land within

the retarding basins, or for handling surface water on the berms of

embankments, or for similar porposes; classified in accordance with

Section 065 of the Specifications, entitled Excavation—Classifica-
tion.

Item 16 shall include all such excavation that may be classified
properly as Class 1—Earth,

Itern 17 shall include all such excavation that may be classified
propetly as Class 2—Mixed Excavation.

Ttem 18 shall include all snch excavation that may be classified
properly as Class 3—Rock.

16.2 Payment.—Payment for these items will be made in
17.2  accordance with Section 071 of the Specifications, en-
18.2 titled Excavation—Payment.
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Ttems 19, 20, and 21

Excavation for Street and Highway Cuts and Fills

13.1 Description—These items shall include the excava-
20.1 tion of material from street and highway cuts, and from
21.1 borrow pits, trenches for culverts, ditches, drains, and
from other points as required for street and highway con-
struction or alteration, not inclugding bridge piers and abutments:
the placing of such material in the highway fill as directed; and the
excavation and removal of such material as is unsuitable for road
foundations. The materials excavated under these items which are
siitable shall be used in the construction to the extent required, but
payment will be made only for the original removal.

This excavation shall be classihed in accordance with Section
(.65 of the Specifications, entitled Excavation—Classification.

Ttem 19 shall include all such excavation that may be classified
properly as Class 1—Earth. .

Item 20 shall include all such excavation that may be classified
properly as Class 2—Mixed Excavation.

Item 21 shall include all stuch excavation that may be classified
oroperly as Class 3—Rock.

19.2 Disposal of Materizal—All snitable material from the
20.2  excavation shall be used as far as practicable to build em-
21.2  bankments and to make refills in excavations. Sur-
plus excavation and waste material shall be used o widen
embankments or shali be deposited in such places and in such man-
ner as may be suitable,

16.3 Borrow Pits—Wherever the material from the
20.3 excavation snitable for use is insufficient in gquan-
213 tity to form the necessary embankments and refills, the
Engineer will designate where additional Class 1 material
may be procured. Unless otherwise directed by the Epgineer a
berm of at least four feet shall be leit between the outside of the em-
hankment and the adge of a borrow pit, with provision for side slopes
of 1% to 1 to the bottom of the borrow pit. Unless the Engineer
gives the Contractor specific written orders to excavaté material
other than earth from botrow pits, all material obtained from bor-
row pits will be paid for under Item 19, as earth excavation, regard-
less of its actual character,
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19.4 Construction of Embankments and Refills—The ma-
204  terials used in street and highway embankments and re-
24 fills shall be free from all matter which is perishable or of
a nature to caunse undely prolonged settlement. Embank-
ments shall be constructed to conform to the lines and grades shown
on the Drawings or prescribed by the Engineer, and such overfill,
not to exceed 10 per cent, shall be placed as may be required by the
Engineer to allow for settlement. Where directed by the Enginteer
embankments shall be built in horizontal layers approximately five
feet In thickness, each layer being built to the full width. Backil-
ing around culverts, bridge abutments or other structures shall be
thoroughly compacted by puddling, tamping or other approved
methods as directed.
19.5 Maintenance During Construction—The Contractor
20.5  shall keep the surface of the roads construcied under this
21,5 Contract in good condition, during the life of the Con-
tract. When so ordered, he shall fll any depressions
caused by settlement or by wear and tear due to use, and he shall be
paid therefor at the unit prices stipulated for the respective items
entering into such repairs.
19.6 Readjusting Grades.—Attention is called to the un-
206 certainty of ledge rock elevations, which, owing to the
216 nature of the work to be done, cannet be determined in
advance. In order to avoid shallow rock excavation, or
to obtain sufficient suitzble materials for embankments and refills,
or for any other purposes, the grades shown on the Drawings may
be changed or modified at any time by the Engineer, to obtain the
desired results,
19.7 Payment—Inless oitherwise shown on the Drawings
20.7  or specifically ordered by the Engineer, work under these
2L.7  iterrs shall be paid for in accordance with Section 0.71 of
the Specifications, entitled fxcavation—Payment, and as

follows:

First. Clearing and Grubbing will be paid for under Ttem 2,

Second. All excavations in which concrete structures are to be
constructed will be measured for payment to lines 1 foot outside of
the foundations of the structure and to such slopes as will stand
withont sliding : provided that when the character of the material
cut into Is such that it can be trimmed to the required lines of the
structure, 2nd the concrete placed against the sides of the excava-
tion without the use of intervening forms, payment will not be made
for excavation outside of the required limits of the concrete,
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Third. All excavations for culverts or drains in which circular
pipes are to be placed, shall be measured for payment to the required
clevation of the lowest part of the pipe, to a bottom width 2 feet
greater than the nominai dizmeter of ihe pipe and to'such side slopes
as will stand without sliding,

Fourth. All excavation not included in the two preceding para-
graphs shall be measured for payment as excavation in place before
removal, to include the total amount of excavation required for em-
bankments and refills as well as that which by the direction of the
Engineer is excavated and wasted.

Fifth. Backflling will be paid for under Item 37.

With the exceptions noted above the unit prices stipulated under
these items shall include the cost of all labor and materials, and alt
other expense necessary for completing the excavation, hauling it
as far as is necessary, and properly placing and depositing it in the
embankments and refills, or otherwise disposing of it in a satisfac-
tory manner, ’

Items 22, 23, 24, 22a, 23a, and 24a

Exzcavation for Retaining Walls, Bridge Piers, and Flood Gate
Structures, except at Dams

22.1 Description—These items shall inclitde all exeava-

23.1 ‘tions for refaining walls, bridge piers and abutments,

24.1  flood gate structures and similar structures except at

22a.l Dams, where such excavation will be included in that

23a.l  for outlet works and spillways. The excavation wifl be

24a,1  classified in accordance with Section 065 of the Specifi-
cations, entitled Excavation—Classification.

Ttem 22 shall include such excavation that may be classified
properly as Class 1—Earth.

Itern 23 shall include such excavation that may be classified
propetly as Class 2—Mixed Excavation.

Item 24 shall include such excavation that may be classified
wroperly as Class 3—Rock.

In some cases there has been shown and so designated on the
Drawings, the estimated elevation of mean low water at points
whete these excavations are to be made. In such cases, and only in
such cases, Items 22a, 23a, and 242 shall include the excavation, be-
low such estimated elevation, that may properly be classified, re-
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spectively, as Class 1—FEarth; Class 2—Mixed Excavation; and
Class 3—~Rock., Where no such estimated elevation is shown on
the Drawings, all excavations, whether above or below mean low
water, will be included under Items 22, 23, and 24, and not under
Items 22a, 23a, or 24a.

22.2 Sheeting and Bracing—>Satisfactory sheeting and
23.2 bracing shall be used, unless omitted by written permis-
242 sion of the Engineer, to hold the sides of the excavation
22a.2 and to prevent damage from seepage into the cut. All
23a.2 sheeting and bracing shall be removed as the backfill is
24a.2 placed, unless otherwise ordered in writing by the Engi-
neer. The excavation shall at all times be kept satisfac-
totily unwatered in accordance with Section 0,59 of the Specifica-
tons, entitled Pumps and Drains. Al voids left or caused By
withdrawal of sheeting shall be filled immediately with suitable
material, and tamped or puddled as required.

223 Payment.—Payment for these items will be made in

23.3  accordance with Section 0.71 of the Specifications, en-

243  titled Excavation—Pajyment.

22a.3 Tlnlezs otherwise shown or prescribed the excava-

23a.3 tions will be measured to vertical planes 1 foot out-

24a3  side of the required limits of the foundation of the struc-
ture,

Iteins 25, 26, and 27; 25a, 26a, and 27a
Excavation and Backfilling of Trenches, Except at Dams

25.1 Description.—These items shall include all excava-
26,1 tion and backfilling of irenches for pipes, sewers, con-
271 dnits, levee culverts and similar structures, except at
25a.1 Dams, where such excavation is included in the items
26a.1 for Excavation for Minor Surface Drainage Systems;
27a.1  and except in connection with highway construction
in which case it is included in the items for Street and
Highway Cuts and Fills. This excavation shall be classified as pro-
vided in Section 0.65 of the Specifications, entitled Excavation—
Classification.

Item 25 shall include such excavation that may be classified
properly as Class 1—Farth,

Item 26 shall include such excavation that may be classified
propetly as Class 2—Mixed Excavation.
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Item 27 shall include such excavation that may be classified
properly as Class 3—Rock,

In some cases there has been shown and so designated on the
Drawings, the estimated elevation of mean low water at points
where these excavations are to be made. In such cases, and only in
such cases, Items 25a, 263, and 27a shall include the excavation, be-
low such estimated elevation, that may properly be classified, re-
spectively, as Class 1—Earth; Class 2—Mixed Excavation; and
Class 3—Rock. Where no such estimated elevation is shown on
the Drawings, all excavation whether above or below mean low
water will be included under Items 23, 26, and 27, and not under
Ttems 25a, 26a, or 27a. .

All excavation shall be made in cpen cut, and no tunneling wili

' be allowed except by written permission or order from the Engi-
neer.

25.2 Sheeting and Bracing.—Satisfactory sheeting and
26.2 bracing shall be used, unless omitted by written per-
27.2 mission of the Engineer, .to prevent any movement
25a.2  which wowld injure the new or existing structures, and
26a.2  to prevent damage irom seepage into the trench. Where
27a.2  used it shall be kept driven ahead of the excavation
whenever practicable. If, in the opinion of the Engi-
neer, additional bracing is required, it shall be placed under his
orders at the expense of the Contractor. All sheeting and bracing
shall be removed as the backhll is placed, unless otherwise ordered
in writing by the Enginesr. The excavation shall be kept satis-
factorily unwatered in accordance with Section 0.59 of the Specifica-
tions, entitled Pumps and Drains. All voids left or caused by with-
drawal of sheeting shall be filled immediately with su1table ma-
terial, tatniped or puddled as reqired.

253 Payment— Payment for these items shall be made
26.3 in accordance with Section 0.71 of the Specifications, en-
27.3  titled Excavation—Payment. Unless otherwise shown
25a.3 or prescribed the width of trench will be measured as
26a.3 2 feet greater than the nominal diameter of the pipe
27a.3  to be laid therein, or as 2 feet imore than the base
width of the concrete or masonry sewer or structure;
the sides of the trench will be considered as being vertical; the
depth and length shall he the required depth and length of the
structure. The unit prices stipulated for these items shall also in-
clude the cost of backiilling the trenches as prescribed in Seéctions
(.83 and (.84 of the Specifications, entitled Backfilling.
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Items 28, 29, and 30
Excavation, Miscellaneous

28.1 Description—These itemns shall include all excavation

29,1 of whatever nature, shown on the Drawings or ordered

3.1 by the Engineer, not included in Ttems 1 to 27 inclusive,

' classified in accordance with Section (.63 of the Specih-
cations, entitled Excavation—Classification.

Ttern 28 shall include all such excavation that may be classified
properly as Class 1—Earth.

Item 29 shall include all such excavation that may be classified
propetly as Class 2—Mixed Excavation.

Ttem 30 shall include all such excavation that may be classified
properly as Class 3—Rock.

28.2 Payment.—-Pavment for these items will be made in
29.2  accordance with Section 0.5} of the Bpecifications, en-
30.2 titled Excavation—Payment.

Iterns 31, 32, and 33
" Embankment for Main Dams

3.1 Description.—These items shall inclide all embank-
321 ments for main dams as shown on the Drawings or re-
331 quired by the Engineer.

Item 31 shall include all such embankment that may
be classified properly as Class A Embankment, as described in Sec-
tion 1L.73 of the Specifications.

Item 32 shall include all such embankment that may be classi-
fied properly as Class B Embankment, as described in Section 0.74
of the Specifications,

Item 33 shall include all such embankment that may be classi-
fied properly as Class C Embankment as described in Section 073
of the Specifications.

Bids on any or each of these classes of embankment may be sub-
mitted, and the choice of the methods of construction on which
proposals are received, will be made after consideration of the bids,
together with the relative merits of the methods,

Nz Allowance for Shrinkage and Settlement—Sufficient
322  overfill shall be placed to provide for shrinkage and set-
332 tlement. To this end, the top and the slopes of the dam

shall be built to lines determined by adding not -more
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than one per cent to the net vertical depth of fill required at any
point. In calculating shrinkage and settlement at the time of trim-
ming and dressing the swrface, it will be considered that shrinkage
will continue at a uniform rate for one year after the completion of
the fill to any given elevation. At the time of trimming, the re-
quired excess to provide for shrinkage at any given point shall be
varied according to the age of the fill so that no excess wiil be re-
auired on a fill which has been in place for one year.

While slight depressions on the slopes may be made io conform
to the required lines by sobsequent filling, such procedure is not
looked upon with favor, and the Contractor shall carefully conduct
his operations in such manner that the material originally placed
shall conform approximately to the limits prescribed. Any loss of
section by displacements, slides or slips, either inward or cutward,
which may occur before final acceptance of the work, shall be satis-
factorily corrected by the Coatractor, without expense to the Dis-
trict.

31.3 Trimming Slopes.—As the last work to be done under

323 these items, the Contractor shall carefully trim the slopes

333  and top of the embankment to the required gross lines,

and depressions, if any, shall be brought to grade with
acceptable material satisfactorily eompacted. If required, the slopes
_ghall then be dressed with top soil of the thickness prescribed, and
grassed, as provided under [tem 38, Surface Diressing and Grassing.
In case excess material has been placed in the fill, the Contractor
will not be required to remove it, except in so far as is necessary to
leave the berms in good condition, to leave the slopes and surface
uniform, and to prevent interference or lack of conformity w1th con-
duits, spillwavs, or other parts of the work,

31.4 Payment.—Payment under these items will be made
324  in accordance with Section 0.82 of the Specifications, en-
334  titled Embankment—FPayment.

Items 34 and 35
] Embankment for Levees
341 Description.—These items shall include all embank-
35.1 ments for levees as shown on the Drawings or required
' by the Engineer.
Ttem 34 shall include all such embankment that may be classified
properly as Class I Emhankment, as descnbed in Section (.76 of
+he Specifications.
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Item 33 shall include all such embankment that may be classified
properly as Class E Embankment, as described in Section 077 of
the Specifications. .

342 Allowance for Shrinkage and Settlement—Sufficient
35.2 gverfill shall be placed to provide for shrinkage and set-
tlement, depending upon the character of materials used
as well as the manner of placing. In no case, however, will the
overfill required on this account exceed 10 per cent. Any loss of
section by displacements, slides or slips, which may occur belore
fual acceptance af the work, shall be satisfactorily replaced by the
Contractor, without expense to the District.

3143 Trimming Slopes.— Before the completion of the work
35.3 under these items the Contractor shall trim the slopes
and top of the embankment to the required limes amd

grades, in a workmanlike manner, If required, the slopes shall then
he dressed with top soil of the thickness prescribed, and grassed, as
provided under Item 38, Surface Dressing and Grassing. In case
excess material has heen placed in the fill, the Contractor will not
be required to remove it, except in so far as is necessary to leave the
berms in good condition and to leave the slopes and surface uniform,

3.4 Payment.—Payment under these items will be made

334  in accordance with Section 0.82 of the Specifications, en-

titled Embankment—Payment, except that the wunit

prices, under Item 34, Embankment Class I, shall not inchrde the

cost of excavation, which will be ncluded for pavyment under other

items. Under Ttem 35, however, the unit priees shall include the
cost of excavation [rom borrow pits.

Item 36
Embankment,” Miscellaneous

36.1 Description.—This item shall include 3]l embankments as
shown on the Drawings or required by the Hngineer, that may be
classified properly as Class F Embankment as described in Section
0.78 of the Specifications.

36.2 Allowance for Shrinkage and Settlement.—Sufficiznt over-
fill not exceeding 15 per cent shall be placed to allow for settlement,
depending upon the character of materials used and the manner of
placing.
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36.3 Payment—Payment under this item will be made in ac-
cordance with Section 0.82 of the Specifications, entitled Embank-
ment—Payment.

Ttem 37
Baclfilling
37.1 Description.—Backfilling shall be in accordance with Sec-
tions 0.83 and (.84 of the Specifications. This item shall include
only such backfilling as is specified in the Estimates or Drawings
as a separate item, or as may be ordered as a separate item by the
Engineer.

37.2 Payment.—The backfilling to be paid for under this item
shall include the guantity, in cubic yards, measured or estimated in
place, between the outside neat lines of the siructure and the pre-
scribed lines for payment for excavation, or as shown on the Draw-
ings or designated by the Engineer. The unit prices stipulated for
hackBlling under this item shall include the cost of selecting, plac-
ing, and compacting the material; of obtaining material from bor-
row pits, if necessary, and hauling it to the site; of furnishing and
using water for sprinkling, wetting or puddling, of protecting pipes,
conduits and other structures or property; and of all work or ma-
terial incidental to placing the backiilling and leaving it in a satis-
Factory condition at the completion of the Contract.

Ttem 38
Surface Dressing and Grassing

38.1 Description—The surface of embankments, refills, exposed

slopes of excavations, borrow pits, spoil banks, concrete surfaces, -

and any other exposed surfaces, wherever directed, shall be dressed
with top soil of the thickness prescribed, and grassed. In general,
top soil shall be not less than 6 inches, nor more than 24 inches, in
thickness,

38.2 Materials.—Surface dressing shall consist of fertile loam
soil, unless the use of clay mixed with fertilizer is permitted by the
Engineer. Suitable materials obtained from the excavations and
stripping operations may be used for surface dressing under the
provisions of Section (.62 of the Specifications, entitled Materials
Ohtained from Ceonstruction, and any additional top soil that may
be required may be obtained from points designated by the Engi-

neer.
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The seed shall be first quality grass seed of a suitable mixture
for the purpose; and if required, suitable seed for a nurse crop also
shall be provided.

38.3 Methods.—The surface scil shall be brought into good
condition for a seed hed before the seed is sown. It shall be sown
with the quantity and kind of seed prescribed. If in the interval
between placing the top soil and sowing, weeds shall grow on the
surface to be grassed, the Contractor shall remove the weeds with-
out additional compensation.  Any sloughing or washing of the top
goil which may occur shall be made good, and any particns of the
seeded zrea which are not thoroughly covered with grass shall be
reprepared and resceded, without additional cost to the District, to
the end that all surfaces prepared under this item shall have a satis-
factory smooth covering of top soil and grass at the termination of
this Contract.

324 Payment.—The surface dressing and grassing to be paid
for under this item shall include the quantity of soil, in cubic yards,
measured in place, actually deposited and satisfactorily grassed in
accordance with the Drawings or as required by the Engineer. The
unit price stipulated under this item shall include the obtaining,
transporting, and placing of soil, the fertilizing and seeding, and all
labor and materizls incidental to securing a satisfactory stand of
grass. If materia! excavated in stripping the foundation for em-
bankment, or in other prescribed excavations, is used for dressing,
it will be paid for both as excavation and as surface dressing.

Note—There are no ltems 39 or 40,

Items 41 and 4la
Cnm:rete in Outlet Works, Spillways, Retaining Walls, Bridge
Piers, and Similar Structures
41.1 Description—These items shall include concrete
4ta.l requiring accurately shaped forms, in outlet works,
spillways, retaining walls, bridge piers, and similar
structures, in which may or may not be imbedded steel reinforce-
ment or other metal work; it snay be proportioned by volume from
about 1 of cement, 2 of sand, and 4 of coarse aggregate, to about 1
of cement, 3 of sand and 6 of coarse aggregate, as the Engineer may
direct. These items shall not include concrete in the lining of con-
duits, which is covered by Itein 42, or that in floors or aprons oi
outlet works, spillways, etc., which is covered by Ttems 43 and
43a.
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Under Item 4la will be included all concrete requiring accur-
ately shaped forms, in outlet works, spillways, retaining walls and
similar structures, placed below the plane of estimated mean low
water shown and so designated in the Drawings. Provided, how-
ever, that whenever for any structure no such plane is indicated in
the Drawings, all concrete, whether above or below mean low
water level, will be included under Item 41 and not under [tem 4la.

41.2 Payment.—Payment nnder these items shall be made
4122  in accordance with Sections 0,103 and 0.104 of the Speci-
fcations, entitled Concrete—2Measurement for Payment,

and Concrete—Prices to Include,

Item 42
Concrete in Conduit Linings at Dams

42,1 Description—The lining of the outlet conduits, except as
vtherwise indicated in the Drawings, shall consist of a special grade
of concrete, mixed in proportions by volume, of approximately 1 of
cement, 124 of sand, and 214 of coarse aggregate, the latter to be
composed of fragments of granite, trap, or other suitable igneous
rock approved by the Engineer. Such coarse aggregate shall pass
through a screen having l-inch round holes, and be retained on a
Ij-inch mesh screen. Mo large stones shall be placed in this class
of concrete. As maximum possible density and exceptionally
smooth and uniform interior surfaces are essential for the conduit
linings, more than ordinary care shall be exercised in building, fin-
ishing and securing forms, and in proporticning, mixing and placieg
the concrete, and the Contractor shall employ none but skilled labor
for this work. PBoth the fine and the coarse aggregates shall be
especially well graded. To secure the proper gradation it may be
necessary to separate the coarse aggregate into not mere than three
sizes, and thoroughly remix in such proportions zs directed.  After
placing in the forms, the concrete shall be so manipalated by spad-
ing and joggling as to expel entrained air, not only from the coun-
crete, but also from between the face of concrete and the forms.
No plastering or patching of concrete surfaces forming the water-
way shall be done unless expressly permitted, and if so permitted,
shall be done in strict accordance with directions. Mo thin patching
or plastering will be permitted, but recesses shall be cut of such
shape as to retain the patches, and of such depth as to insure their
permanency. [If required, anchor bolts shall be set in drilled holes,
and these and wire mesh or other sunitable device embedded in the
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, patch. The Contractor shall supply carborundum brick or emery
wheels, if necessary, and shall dress all inequalities on the surface
of this concrete,

422 Payment—Payments under this item shall be made in
accordance with Sections 0.103 and 0.104 of the Specifications, en-
titled Concrete—Measurement for Payment, and Conerete—DPrices
to Include,

Items 43 and 43a
Concrete in Aprons, Paving at Dams and Similar Flat Shapes

¥

43.1 Description.—T'hese items shall include concrete in
43a.1  aprons, floors, paving at dams, and similar flat shapes
requiring either no forms at all, or in places, crude or
inexpensive forms only, and whether or not containing reinforcing
steel, It may be proportioned by volume from about 1 of cement.
2 of sand and 4 of coarse aggregate, to about 1 of cement, 214 of
sand and 5 of coarse aggregate, as the Engineer may direct.
Under Ttem 43z will be included all conerete in aprons, paving
zt dams, and similar flat shapes placed below the plane of estimated
mean low water shown and so designated in the Drawings. Pro-
vided, however, that whenever, for any structure no such plane is
indicated in the Drawings, all concrete, whether above or helow
mean low water level, will be included under Item 43, and not
under Item 43a. ' '

43.2 Payment—Payment under these items shall be
4332 made in accordance with Sections (0,103 and 0.104 of the
Specifications, entitled Concrete-—Measurement for Pay-

ment, and Concrete—Prices to Include,

Ttems 44 and 44a
Concrete in Monolithic' Slope Reveiment

4.1 Description.—These items shall include conerete in
442.1  monolithic slope revetment on oiver banks, and in con-
crete footing walls and copings bordering revetment,

which may contain steel reinforcement. 1t may be proportioned by
volume, from about 1 of cement, 2 of sand and 4 of coarse aggre-
gate, to about 1 of cement, 213 of sand and 5 of coarse aggregate,
as the Engineer may direct. ‘The Contractor shall dress ali surfaces
of embankments on which concrete revetment is to be placed, to
true planes and to the slopes shown in the Drawings, and the Speci-
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fications relating to preparation of foundations shall govern the
aperations of the Contractor prior to placing concrete. Concrete
shall be deposited behind forms and in panels extending up and
down the embankment, but in pouring, concrete shall not be per-
mitted to flow down the embankment except through chutes. The
lagging composing the face forms shall be securely fastened, to the
approval of the Engineer, and shall be laid parallel with the direc-
tionn of low of the stream.

Under Item 44a will be incladed all concrete in monolithic slope
revetment placed below the plane of estimated mean low water
shown and so designated in the Drawings. Provided, however, that
whenever, for any structure no such plane is indicated in the Draw-
ings, all concrete, whether above or below mean low water level,
will be included under Item 44, and not under Ttem 44a.

44.2 Payment—FPayment under these items shall be
4422 made in accordance with Sections 0.103 and {$.104 of the
Specifications, entitled Concrete—Measurement for Pay-

ment, and Concrete—Prices to Include.

Item 45
Concrete in Flexible Slab Revetment or Channel Lining

45.1 Description.—Concrete slabs for flexible slope revetment
ot channel lining, shall be cast in approved molds {which shall not be
locsened in less than 48 hours, nor entitely removed until directed]).
in a place affording ample storage facilities, and unless otherwise di-
rected, shall be aged for not less than 28 days before being placed
in the work. The concrete will contain reinforcing steel or other
metal and may be proportioned, by volume, from about 1 of cement,
2 of sand and 3 of coarse aggregate, to about 1 of cement, 214 of
sand and 5 of coarse aggregate, as the Engineer may direct. The
maximam size of the coarse aggregate shall be such as will pass
through a screen having 2Z-inch round holes. Steam curing may
be resorted to, provided the process and appliances shall be satis-
factory. The time required for curing by such steaming process
wilt be determined by the Engineer from actual tests.

The slabs shall be assembled and secured in place in the manner
shown in the Drawings,

45.2 Payments.—FExcept that the quantity to be paid for shall
be measured in the blocks, payments under this item shall be made
in accordance with Sections 0.103 and 0.104 of the Specifications,.
entitled Concrete—Measurement for Payment, and Concrete—
Prices to Include.
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Wire rope, if shown cn the Drawings as a part of the permanent
mstallation, will be paid for under Ttem 84,

Items 46 and 46a

Concrete in Culverts, Bulkheads, Gate Chambers, and Similar
Structures, Except at Dams

45.1 Description—These items shall inclrde concrete in
46a.l  culverts, bulkheads, gate chambers and similar struc-
tures not forming part of the construction of a dam or
its appurtenances ; such concrete shall be placed between accurately
made forms and may or may not require reinforcing steel, Such
concrete may be proportioned, by volume, from about 1 of cement,
2 of sand and 4 of coarse aggregate, t0 about 1 of cement, 3 of
sand and 6 of coarse aggregate, as the Engineer may direct.

Under Item 46a will be included all concrete in such culverts,
bulkheads, gate chambers, and similar structures placed below the
plane of estimated. mean low water shown and so designated in the
Drawings. Provided, however, that whenever for any structure no
such plane is indicated in the Drawings, all concrete, whether above
or below mean low water level, will be included under Item 46 and
not under Ttem 46a.

46.2 Payment—Pavments under these items shall be

45a.2 made in accordance with Sections 0.103 and 0.104 of the

Specifications, entitled Conecrete—Measurement for Pay-

ment, and Conerete—Frices to Include. These unit prices shall also

include the cost of laying, bui not of furnishing, vitrified pipe, when
required for the inside lining of conérete culverts.

Ttem 47
Concrete in Manholes, Caich Basins, Sewers, and Similar Shapes

47.1 Description—{onecrete in manholes, sewers, catch basins,
and similar shapes shall be placed against accurately built forms,
and will in most cases be reinforced with steel. Such concrete may
‘be proportioned by volume, from about 1 of cement, 2 of sand, and 4
of coarse aggregate, to about ! of cement, 234 of sand, and 5 of coarse
aggregate, '

472 Payment—Payments nnder this item shall be made in ac-
cordance with Sections 0.103 and 0.104 of the Specifications, en-

titled Concrete—Measurement for Payment, and Concrete—Prices
to Include.
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Item 48
Stone Masonry

48.1 Description—This item shall include the building of stone
masonry as shown on the Drawings or as required by the Engineer.
Unless ¢ therwise si.own on the Drawings, this masonry shall be of
the class known as pitch-faced, range, squared-stone masonry, with
backing of concrete, or of large roughly bedded stones, as the Con-
tractor may elect. In case the courses are not of the same thick-
ness, they shall decrease in thickness aniformly, from bottom to
top.

Stones shall be hard and durable, free from seams or other im-
perfections, of approved size, quality, and shape, and in no case
shall have less bed than rise. They shall be clean and wet at the
time of laying; they shall be weli bonded, laid on natural beds, and
solidly settled into place in a full bed of mortar. They shall not he
laid in freezing weather except under special permission and direc-
tions from the Engineer,

Face joints shall be not more than I inch thick, and shall be fin-
ished flush, as the stones are laid. Mortar for the joints
shall satisfy the requirements of Section 0.105 of the Specifi-
cations, entitled Mortar. The maximum size of grains in fine, ag-
gregate shall be such as will pass a I4{-inch mesh screen.

At least one-fifth of the face of the wall {and of the back if stones
are used for backing) shail be headers; those in the face shall be so
arranged that a header shall not he laid over a vertical joint, nor
shail a wertical joint occur over a header. No header shall be less
in length than three times the rise of the course. The whole struc-
ture shall be bonded together in accordance with good practice.

All concrete used for backing of stone masonry shall satisfy the
requirements of Sections 0.85 to (.102 of the Specifications, entitied
Concrete. Such concrete, however, will not be measured for pay-
ment as concrete, but as stone tmasonry, as provided hereinaftes.

Stone masonry shall be kept moist for at least 2 weeks after
being laid, and shall be protected from freezing until thoroughly
dried out.

482 Payment—The quantity of stone masonry to be paid for
under this item shall be the mumber of cubic varls, measured in
place, laid in accordance with the Drawings. Specifications and in-
structions of the Engineer, including whatever concrete may he
used for backing or inferior. The unit price stipulated for this item
shall include the eost of all labor and materials incidental to com-
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pleting the construction to the satisfaction of the Engineer, except
the cost of cement, reinforcing steel, and other metal work, as pro-
vided elsewhere in the Specifications and except the cost of mater-
ials obtained from construction as provided in Section 0.62.

Note—There is no Item 49,

Item 50
Cement

50.1 Brands.—Before delivery of cement is made the brand
shall receive the approval of the Engineer. Preference shall be
given to cements which, by their records, show uniformity of com-
position and tendency to maintain high strength of mortar with in-
creased age.

50.2 Delivery and Storage.—Cement shall be delivered in cloth
sacks or other strong, well-made packages, each plainly marked
with the manufacturer’s brand. The weight of cement contained in
stch packages shall he 34 pounds net, unless some other weight be
adopted as a commercial standard during the life of this Contract.
Packages in broken or damaged condition shall be rejected, or
accepted only as fractiona]l packages. All cement shall be dry,
free from lumps, caking and water marks. Pending shipment and
in transit cement shall be kept under proper seal.

At 21l times while cement is required, the Contractor shall have
at the site of the work an abundant supply, sufficiently in advance
of use to allow satisfactory tests to be made, and shall carefully
guard against possible shortage on account of rejection, irregular
delivery, or any other cause. The Contractor shall provide storage
facilities in an approved location. Store houses shall be weather-
tight, shall have tight fAoors a sunitable distance above the ground,
shall be large enough to admit of keeping on hand a sufficient sup-
ply to prevent delays or interruptions to the work Ly irregular de-
livery, and shall have sufficient floor space for storing each carload
separately, and affording convenient access thereto for sampling,
counting of packages and removal. Suitable, accurate scales shall
be provided by the Contractor for weighing, and occasionally, as the
Engineer may direct, packages of cement shall be weighed by the
Contractor to determine whether or not they contain full measure.

The Contractor.shall employ a competent storekeeper who can
speak and understand the English language, who shall have charge
of the storehouse, and shall keep switable records of the delivery
and use of all cement. Copies of these records shall be furnished
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the Engineer at the close of each day’s work, showing in such detail
as he may reasonably require, the quantity used in each part of the
work during the day.

50.3 Inspection, Tests and Requirentents.—The cement will be
subjected to thorough inspection and tests at the place of manufac-
ture or on the work. It shall conform in all respects to the Standard”
Specifications for cement, of the American Society for Testing Ma-
terjals, as published in the 1915 ¥ear Book of that Society, and in
addition, standard 1 to 3 mortar briguettes shall show an increase
in tensile strength of not less than 20 per cent from the test at 7
days to the test at 28 days. Cement will not be accepted if tests
indicate that it does not possess reascnably uniform composition.
The Contractor shall notify the Engineer a sufficient time in advance
of manufacture or shipment to allow for proper sampling, and un-
less this is done, or i additional tests are necessary, the Contractor
shall rehandle the cement in the storshouse for the purpose of ob-
taining samples as directed. An agent of the Board shall have the
right at all times, of inspecting the raw materials and process ot
manufacture at the cement works,

Cement will be accepted which has passed satisfactorily all the
tests as reguired herein, including the 28-day tensile test. After any
brand of cement shall have sufficiently proved its worth in actual
practice upon the work, the Engineer may, should he deem it ad-
visable, allow its nse without waiting for the result of the 28-day
test. Cement kept in storage may be snbjected to retesting.

If the tests prove any cement unsatisfactory which has been de-
livered at the site of the work, such cement shall be at once plainly
marked for identification, and promptly removed from the work and
its vicinity,

50.4 Payment.—[Tnless specifically excepted, all cement act-
ually vsed in accordance with the Specifications shall be paid for at
the unit price for this item, which shall include the cost of the ce-
ment, and all expense incidental to delivering it upon the work, to
weighing as directed, and to putting it into the conecrete, or ma-
sonry, or other parts of the work in which it is to be used. For
purposes of payment, a barrel of cement shall be considered the
equivalent of 370 pounds net of cement. .

Cement used in concrete for filling unanthorized excavations,
-that used in work which is rejected as faulty or unsatisfactory, ce-
ment that is wasted, or used in excess of requirements, and all ce-
ment used by the Contractor for purposes other than those for
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which payment is provided in the Contract, shall not be paid for
under this item, but the cost thereof shall be considered as having
been included in the price stipulated for the appropriate items.

Item 51
Reinforcing Steel

51.1 Description—Steel reinforcement for concrete shall be
free from mill scale, and shall strictly fulfll all the requirements and
be subject to all the tests for the structural steel grade given in the
Standard Specifications for Billet-Steel Concrete Reinforcement
Bars, as published in the 1915 Year Book of the American Society
for Testing DMMaterials. Bars shall be twisted or otherwise
deformed, and of the sizes and weights shown in the Drawings or
ordered, and shall be secured in the positions required in an ap-
proved manner, so as to withstand, without displacement, the pour-
ing and spading of concrete, until completely embedded.

512 Protection of Steel—Steel shall be effectively protected
from damage at all times, and if rust shall form, all loose rust
scales shall be cleaned off with wire brushes or other implements.
Any mortar, oil, grease, paint or dirt, which shall adhere to the re-
inforcement, shall be removed prior to imbedding the steel in the
concrete. Ends of rods which are to be left projecting for a con-
siderahle time shall be painted with cement grout Where reinfore-
ing bars project from the concrete, precautionms shall be taken to
prevent the bars from being struck or jarred in such a way as to
injure the bond between steel and concrete,

51,3 Payment—The quantity of reinforcing steel to be paid for
shall be the number of pounds placed in accordance with the Draw-
ings or orders. ‘The unit price stipulated for this item shall include
the cost of metal, the rovalty, if any, the cost of transporting, cut-
ting, bending, placing, fastening in position, cleaning, protecting,
and alf other labor and materials connected therewith. Waste ma-
terial, due to the fact that the lengths furnished are longer than
necessary, and wires, clips, or other devices used for securing the
metal, shall not be included for payment. The quantity paid for
shall include, however, extra metal in anthorized laps wherever
the lengths required would be unreasonably long for single bars.
In determining quantities, except as the Engineer may require test
weighing on scales, commercial unit weighis shall be nsed.
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Item 52
Vitrified Brick Lining

52,1 Description.—Vitrified brick shall be used for lining sew-
ers, and for the invert and a portion of the sides of the outlet con-
duits at Dams, as shown on the Drawings or ordered. The brick
shall be thoroughly vitrified, of the size commercially known as
Vitrified Blocks, not less than 314 inches wide, 4 inches deep and
814 inches long, except in case of sewers, where smaller sizes may
be required. PBrick shall not vary more than 14 inch in depth or
width, or more than !4 inch in length. They shall have square
edges, with wirecut or otherwise satisfactorily roughened side sur-
faces for the adhesion of the mortar. Tugs of such thickness as to
prevent laying with 3/16-inch face joints will not be acceptable.
Not more than one brand of bricks shall be used in any one con-
strustion.

52.2 Quality of Brick—All brick shall be evenly burned, thor-
oughly annealed, tough, durable, and regular in size and shape.
When broken, they shall show z dense stonelike body, free from
lime, air-pockets, cracks or marked laminations. No surface of any
brick shall have kiln marks more than 3/16 inch in depth, or cracks
more than 3§ inch in depth, and the exposed face as laid shall have
no kiln marks more than 1/16 inch in depth, and shall be free from
cracks. They shall not absorb more than 2 per cent of their weight
of water during 24 hours submersion, The face to be exposed shall
be straight and all bricks so warped in the burning as to lay un-
evenly in the work shall be rejected. No chipped edges shall be al-
lowed at the exposed faces. Where brick are to be used for lining
the interior of the conduits where high wvelocities will be encoun-
tered, unusually even and good guality is demandad, and all bricks
of quality at all questionable will be rejected.

523 Rattler Test—PBrick shall be subject to the rattler test
conducted by the Engineer in accordance with the standard speci-
fications for paving brick, published in the 1815 Year Book of the
American Society for Testing Materials. Not more than one
test for each 10000 bricks will be required. Each test shall
consist of 5 samples of 10 bricks each. One sample shall be taken
from what appear to be the softest brick, 1 from the hardest, and 3
samples representing an average of the whole. For acceptance, the
bricks shall not lose in the test more than 22 per cent by weight,
and the quality of the brick shall be of such uniformity that the dif-
ference in weight after the test between the highest and the lowest
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of the 5 samples shall not exceed B per cent.  Any lot of bricks fail-
ing to pass this test may be culled or regraded in the presence of the
Engineer and retested. I the second test {ails the entire lot shall be
rejected.

If the brick are all of sufficient uniformity, or the grading of
them as they come from the kiln is so well done as to warrant it,
the rattler test may be made from a single sample of 2 given lot or
shipment instead of the 5 samples as above specified. Such samples
shall consist of 10 representative bricks, 2 from what appear to be
the softest of the lot, 2 from the hardest, and the other 6 represent-
ing the average. The 10 brick selected for the test shall be of ap-
proximately equal weight, within at least 2 per cent of their average.
After the test the range of weight between the heaviest and the
lightest individual whole brick shall not exceed B per cent, and the
, lightest individual whole brick shall weigh at least 78 per cent of
the average weight of the 10 before test. Excessive breaking of
brick during test shall be cause for rejection.

524 Sampling.—-The Contractor shall immediately notify the
Engineer of the arrival, at a designated point of unloading, of a
shipment of brick, and shall furnish without charge therefor such
labor and other assistance as may be necessary for the examination
of the shipment and the taking of samples. The contents of each
car shall be kept separate from others and clearly marked for inden-
tfication. Brick shall not be dumped m piles or unloaded in such
manner as to chip the corners and edges.

325 Inspection—In addition to the tests prescribed, the brick
shall be carefully inspected after arrival upon the work, and those

which do not conform to the specihications, shall be rejected. In |

case any lot of bricks is brought to the work containing 10 per cent
or more not up to the specifications, showmg that they have not
been properly culled, the entire lot may be condemned, in which
event they shall be removed at once.

526 Method of Laying~—PBrick shall be lzid with the long
dimension parallel to the axis of the conduit, in mortar mixed
in proportions, by volume, of 1 of cement, to 2 of sand. Adjacent
courses shall break joints at least 3 inches. The mortar shall con-
form to the requirements of Section (.105 of the Specifications, en-
titled Mortar., Crusher dust, or screenings, ot crushed limestone
will not be acceptahle for use in mortar. The bricks shall be laid
accurately to line and grade with face joints not exceeding 3/16
inch in width, and shall be completely imbedded in mortar at the

Vol 3-7
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bottom, side and end, at one operation. The joints shall be pointed
flush with the face of the brick at the time of laying, to the end that
the exposed surface shall be smooth and even., The concrete
backing shall be thoroughly wet just before Jaying to prevent in-
jurious absorption. More than ordinary care will be required in
this work, to the end that the finished work will contain no voids,
and that the smoothest practicable finished surface will be obtained.
Carborundum brick or emery wheels shall be used, if necessary, to
obtain a true, smooth surface.

Contraction joints in the hrick lining shall coincide with the
eontraction joints in the invert and arch of the conduit. Adjacent
to contraction joints, where necessary, squarely-broken bats shall
be used, but in no case shall bats of less than one-half the original
length be used. PBrick lining shall be kept moist for such period of
time as the Engineer may direct, to prevent injurious drying out of
the mortar. No brick lning shall be laid when the weather condi-
tions are such as to cause injury to the mortar from freezing or
other causes.

52.7 Payment—The guantity of vitrified brick lining to be paid
for under this item shall be the number of cubic yards actunally
laid in accordance with the Drawings and Specifications. The unit
price for this item shall include the cost of all labor and materials
necessary for furnishing and properly lzying the bricks in mortar,
and of properly finishing the surface, and all expense incidental
thereto, with the exception of cement which shail be paid for under
Item 50.

Item 53 _
Drilling Foundations or Masonry

53.1 Desecription—ITnder this item the Contractor shall, if
ordered, drill holes in rock, concrete, or masonry for grouting, for
inspecton, for drainage, or for other purposes, at the places and to
the depths to be designated by the Engineer. The diameter of such
holes shall be not less than 2 inches, unless otherwise ordered.
Holes shall not be smaller in dizmeter than the size ordered, and
not more than 14 inch larger, and shall be drilled by means of dia-
mond, shot, or other suitable rotating type of drill, capable of bor-
ing 2 smooth hole without disturbing the adjacent rock walls.
Churn drills or other types of drills operating by means of concus-
sion shall not be vsed for this purpose, unless special written per-
mission from the Engineer is given for such use.
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532 Payment—The gquantity to be paid for under this item
shall be the actual number of linear feet drilled in accordance with
orders. The unit price stipulated for this item shall include all ex-
pense necessary for drilling the holes as required.

Item 54
Grouting Foundations or Masenry

54.1 Description.—Under this item the Coatractor shall place
pipes for grouting or drainage gperations, and shall force cement
grout into such pipes or into holes drilled ander Item 33, to the ex-
tent required to test the foundation or to close any seams in the
rock, concrete, or masonry that may be found to exist.

54,2 Pipes—Under this item the Contractor shall, if ordered,
set in the holes drilled under Tiem 53, and at such other places as
may be directed, pipes for grouting or for tests. The pipes shall be
standard weight merchant pipe, not greater than 2 inches in
nominal diameter, fitted with standard couplings. Any other stan-
dard fittings shall he supplied, and all cutting, threading, cold bend-
ing and fitting shall be done necessary to place the pipe complete
as ordered. Water-tight joints shall be made between the pipes
and the sides of holes drilled in rock or masonry, with an approved
filler, and by an acceptable method.

542 Grout—Under this item the Contractor shall also, i or-
dered, force grout composed of cement and water, or of cement,
sand and water, in proportions to be prescribed, into seams in any
ledge rock, or any other places as directed. Sand for grout shall be
clean, and shall be of such fineness that 100 per cent will pass a
sieve having 64 openings per square inch, and 45 per cent will pass
a sieve hawving 1,800 openings per square inch.

544 Mixing and Placing Grout.—The apparatus for mixing
and placing grout shall be of an acceptable type, equal in efficiency
to 2 machine having for its essential part an air-tight chamber in
which the grout is effectively stirred, and from which it s forced
into the work by air under any required pressure up to 80 pounds
per square inch. Grouting shall be so conducted that the Engineer
will be satisfied that the desired filling has taken place. Holes shall
be made, if ordered, to test the efficacy of the filling. If it be dis-
covered that any voids have not been thoroughly filled by the first
application of grout, the process shall be repeated until satisfactory
results are obtained.
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54.5 Payment—The quantity of grout to be paid for under this
#tem shzl be the actual number of cubic yards mixed in ac-
gordance with directions, measured in its liquid state before being
forced into the work. The Coatractor shall provide suitable means
for convenient measuring. The unit price stipulated for this item
shall include all labor and materials necessary for doing the grout-
ing, as directed, except that cement and pipe will be paid {ior under
the items provided therefor.

Item 55
Fernishing Vitrified Round or Channel Pipe

55.1 Description—Vitrified hob and spigot pipe and fittings of
various sizes from 4 inches ap to 36 inches, as shown on the Draw-
ings or ordered, may be used for sewers, drains, small road culverts,
and other purposes as directed. They shall be vitrified, salt glazed,
double strength, or standard, stoneware pipe of reasomably true
«cylindrical form, well and thoroughly burned, without warps, cracks
or other imperfections. Each piece shall be carefully inspected im-
mediately before being laid, and no cracked, or broken, or otherwise
imperfect pipe shall be used; except that the Engineer may pass
minor defects which in his opinion do not impair the fitness of the
pipe for the purpose intended.

55.2 Payment—The pipe to be paid for under this item shall
include the quantity in linear feet of straight pipe, or the number of
pieces of fittings, actually placed in good condition as shown .on the
Drawings or as required by the Engineer. The unit prices stipu-
lated for this item shall include the cost of furnishing, transporting,
storing, cutting, and all other expenses incidental to delivering the
pipe and fittings at the site of the work in condition to pass inspec-
tion just before being laid,

Mote.—The price bid under this item will be stated as a discount
from the price list adopted by Eastern Manufacturers, May 2, 1912,

Ttam 56
Laying Vitrified Round or Channel Pipe

56.1 Description.—The pipe shall be laid true to the lines and
grades, resting uniformly ior its entire length upon the bottom of
the trench with joints either wholly or partially filled with cement
mortar as required. The spigot shall be truly centered in the hub
and there shall be no shoulder or uneveness of any kind occurring
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in the bottom half of the pipe. In sewers or in those portions of
the pipe drains which are laid with mortar joints, especial care shall
be taken that the joint space be of uniform widths around the pipe,
and where full mortar joints are required, jete or ocakum gaskets
zoaked in cement grout shall be firmly caulked in the joints. The
mortar shall be thoronghly worked into the joint, and a sufficient
overfill made to hold the mortar in the joints firmly in place. The
interior of the pipes shall be carefully cleaned afier layving to remove
dirt, mortar or other ohstructions, and all pipes shall be left in a
satisfactory and cleanly condition at the termination of this Con-
tract.

56.2 Payment.—The work to be paid for under this item shall
mclnde the number of linear feet, measured along the tops of the
pipes after they are laid in accordance with the Drawings and re-
quirements. FProvided, however, that when vitrified pipe is used
for the inside lining of concrete culverts, no payment will be made
for laying the pipe, but the cost of such laying shall be included in
the price bid for the concrete. The anit prices stipulated lor this
item shall include the cost of all work connected with the laying of
the pipe and fittings, making the joints, replacing broken pipe and
all other expense incidental o completing the work in a satisfactory
manner. These unit prices shall not include the cost of pipe, or of
cement, or of excavating and backfilling the trench, which will be
paid for under the ttems provided therefor,

Mote.—The price bid under this item will be stated in terms of
cents per inch of diameter per linear foot.

Ttemn 57
Dry Rubble Paving

57.1 Description—Dry Rubble Paving shall consist of sound.
durable, stones having established weathering qualities, imbedded
in sound, durable crushed rock or gravel, which shall be not larger
than 214 inches maximum size. Stone blocks shall have roughly
squared top faces. None of the softer varieties of limestone found
in this locality are satislactory for I2ry Rubble Paving.

572 Method of Laying.—All paving shall be of the thickness
and extent shown on the Drawings or ordered. At least one-third
of the area of the paving shall be composed of stones having a depth
equal to the thickness of the paving. and the majority of the stones
shall have a depth of at least two-thirds the thickness of the paving.
No stone having a depth less than ome-half the thickness of the
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paving shall be used. The stones of the various depths shall be
well distributed. Stones shall be placed by hand, close together,
and thoroughly imbedded in the crushed rock or gravel foundation.
All woids shall be filled with crushed rock or gravel, and the joints
of the face of the paving filled with tightly-driven spalls,

57.3 Payment.—The quantity of Dry Bubble Paving to be paid
for under this item shall be the number of cubic yards actually
placed within the limits prescribed. The crushed rock or gravel
used in this connection shall be included for payment under this
item. ‘The price stipulated for this item shzll include the cost of all
work and materials, and all expenses incidental to preparing the
foundation and constructing the paving.

Item 58
Rip-Rap

58.1 Degcripion—Rip-Rap of required thickness and com-
posed of tough, durable stones of the sizes to be prescribed, shall
be placed as designated in the Drawings or ordered. Stones placed
on or in the slopes of embankments, as a result of the grading of
embankment material, will not he classed as rip-rap. The Con-
tractor will not be required to place rip-rap by hand, with the ex-
ception of such hand work 2s is necessary to conform to the speci-
fied lines. None of the softer limestone formations found in this
tocality are acceptable for rip-rap, and only such of the harder lime-
stone as gquarry to acceptable shapes and sizes, and the larger
boulders, will be satisfactory.

58.2 Payment—The quantity of np-rap to be paid for under
this item shall be the volume in cubic yards actually placed within
the prescribed limits. ‘The unit price stipulated for this item shall
include the cost of afl work incidental to furnishing and placing the
rip-rap, and leaving it in satisfactory condition,

Item 59
Gutter Paving

59,1 Description—Cobble gutters shall be laid along the berms
on the siopes of the Dams, and at other places as shown on the
Drawings or ordered. The stones used shall be tough, durable,
rotnded cobbles of the size shown on the Drawings, except that, if
permitted by the Engineer, durable quearry stone of acceptable sizes
and shapes may be used. The stones shall be laid with the longest
dimensions vettical, and the largest stones shall be selected and
placed along the cutside of the gutter. All the stones shall be bed-

ded in cement mortar o the extent and in the manner shown on the
Drawings.
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50.2 Payment—The quantities to be paild for under this ftem
shall be ihe number of square yards in place as shown on the
Drawings or designated by the Engineer. The unit price stipulated
for this item shall include the cost of all labor and materials and all
other expense necessary for completing the cobble gutters, except
cement which will be paid for under the item provided therefor.

Item 60
Crushed Rock or Gravel

60.1 Description.—Whenever ordered, screened or unscreened
crushed rock or gravel which will pass a ZM-inch ring, and, if
screened, will be retained on a I4-inch mesh screen, shail be fur-
nished and spread for surfacing roads, or furnished and placed for
permanent drains, filling back of retatning walls or other structures,
or for miscellaneous uses not mentioned herein. The softer lime-
stomes of this locality are not acceptable for crushed rock under
this item. Unless otherwise designated specifically on the Draw-
ings the material shall be screened, and the Contractor may furnish
under this item either crushed rock or gravel, as he may prefer.

60.2 Paymeni—Crushed rock or gravel shall be measured in
place, and the gquantity to be paid for shall be the number of cubic
yards actually placed, according to the Drawings or orders, within
the prescribed limits.” ‘The unit price stipulated for this item shall
include the eost of all work necessary for furnishing, screening,
spreading, or placing the materials. It shall not include the cost of
rolling material used for road surfacing, which, when required, will
he paid for as extra work. Croshed rock or gravel used for concrete,
for rofled macadam or gravel road paving, for foundation for dry
rubble paving, for rip-rap, or for other purposes for which payment
is provided under other items, shall not be paid for under this item.

Items 61, 62, 63, 64x, &5, and 66
Paving for Sireeis and Highways

61.1 Description.—FPaving of the required dimensions and
62,1 composition shall be placed for streets and highways as
63.1 shown in the Drawings or designated by the Engineer.

64.1 Item 61 shall include all such gravel paving.

Hdz=.1 Item 62 shall include all water-bound macadam
631 paving.
£6.1 Item 63 shall include all biiuminous-bound macadam

paving.
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Item 64 shall include all brick paving on concrete foundation.

{tem 64x shall include all brick paving on rolted foundation.

Item 65 shall inchude all concrete paving.

Item 66 shall include all other paving not mentioned herein,
which rflay be needed for replacing or extending existing pavements,
Such paving shall be built in accordance with the specifications for
the original pavement, if available; otherwise, in accordance with
good practice, as directed.

MNote—The following specifications for paving are copied, with
miner changes, from ihe standard spemﬁcatwns of the Ohio State
Highway Department:

61.2 Size of Aggregates.—The varions sizes of minecal
62.2 aggregates of all grades, separated by screens having
63.2 «circular opemings of the diameters specified, wiil be des-
642 ignated thronghout these Specifications by the follow-
64x.2 ing system of numbers:
652 Nao. 1—Maierial passing through a 4-inch and re-
tained on a 2¥-inch opening. No. 1 size for stone with
an abrasion loss of less than & per cent shall consist of material
passing through a 3%4-inch and retained on a 2-inch opening.

No. 2—Mlaterial passing through a 2I4-inch and retained on a
1i4-inch opening.

Na. 3—Material passing through a 1l4-inch and retained on a
34-inch opening,

No. 4—Grit. Material passing through a 34-inch and retained
on a l4-inch opening.

No. 5—S8creenings. Material passing through a 34-inch opening
and containing not more than 80 per cent nor less than 40 per cent
of material that will be retained on a ¥4-inch opening or sguare
mesh,

No. 6—Grit. Material passing throngh a l4-inch opening and
retained on a 3/16-inch opening or square mesh,

No. 7—Screenings. Material passing through a 4-inch opening
or square mesh and containing not more than 30 per cent of ma-
terizl that will pass a number 100 sieve,

Mo, 23—Material passing through a 234-inch and retamed on a
34-inch opening.

All of the above material shall be so graded in size that in no
case, by laboratory test, will more than 1¢ per cent pass the smaller
opening mentioned,
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No. 34—DMaterial passing through a 1M4-inch opening, and by
laboratory test containing not more than 5 per cent of material that
will pass a I4-inch opening, and not more than 75 per cent of ma-
terial that will pass or be retained on a 34-inch opening.

5613 Materials.—All cement required under these items
62.3 :zhall conform to the requirements specified under Item
63.3 30 of these Specifications, and all reinforcing bars shall
643 conform to the requirements specifed smder Ttem 51,

To6dx3 TInless other specifications are given herein, ma-
65.3 terials other than cement and reinforcing steel to be
used under these items shall mect the requirements as

specified in Material Specifications No. 4, 1915, of the Qhic State
Highway Department, as follows: {In the following paragraphs,
te the end of paving specifications, item numbers refer to these
Specifications; section numbers, unless otherwise noted, refer to
Ohio Highway Department, Material Specifications, MNo. 4, 1915.)

Mineral aggregate for the bottom course, required under Ttem
61, shall meet the requirements as specified under Section 4.3 except
that the particles shall be of such size that all will pass through a
E}Q-inch circular hole,

Mineral aggregate for the top course, required under Item 61,
zhall meet the requirements as specilied under Section 4.3, except
that the particles shall be of such size that all will pass {hrough a
l-nck circular hole,

Minaral aggregats for the bottom course, required under Items
62 and 63, shall meect the requirements as specified under Section
3.3; mineral aggregate for the top course, required under [tems 62
and 63, shall meet the requirements as specified under Section 3.2
Sereenings to be used as a filler shall be of a quality at least equal
to that of the other materials in the same portion of the work.
Bituminous materizls {penetration method} shall meet the require-
ments as specified ander Section 6.1,

Coarse aggregate for concrete required under Ttems 64 and 64x,
shall meet the requirements as specified under Sections 3.3 or 4.2.
Fine aggregate for concrete, required under Ttems 64 and 6d=,
shall meet the reguircments as specified under Section 4.5. Coarse
agpregate for concrete required under Item 65 shall meet the re-
guirements as specified under Sections 3.1 or 1. Fine aggregate
for concrete required under Item 65 shall meet the requirements as
specified under Section 4.4. Sand for use as cushion shall meet the
requirements as specified under Section 4.7, Sand used in gromt
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filler shall meet the requirements as specified under Bection 4.6
Paving brick shall meet the requirements as specified under Section
21. Sandstone for curbing shall meet the requirements as specified
under Section 3.7. Mineral aggregate for the foundation course,
required under Item &4x, shall meet the requirements as specified
in Section 3.3.

614 Roller.—The rolling of the sub grade, the macadam,
624 and the foundation material other than concrete, shall
634  be done with a self-propelied three-wheeled roller weigh- ¢

54.4 . ing not less than 10 tons, nor more than 13 tons. The

64x.%4 rear wheels shall be not less than 5 feet in diameter,

654  shall have coned surfaces, shall be of such widths that

the average weight per linear inch will be not less than

350 pounds, and the distance out to out shall be not greater than 84

inches. ‘I'he width of the front roller shall be at least 6 inches
greater than the clear distance between drivers.

61.5 Sub Grade.—After the surface of the sub grade has
62.5 been properly shaped and suoitable drainage provided,
63.5 and before any foundation or other material is placed
64.5 thercon, the road bed shall be thoroughly rolled and
64x.5 compacted so that it does not wave or spring under the
655 eoller. When the rolling is completed the surface of the
sub prade shall conform to the cross-section shown on
the Drrawings or ordered, and shall be so maintained until founda-
tion or other material is in place. The Contractor shall use reason-
able care to prevent tracking and rutting of the sub grade after it
has once been formed and tolled. I tracks or ruts zre formed, the
Contractor shall scarify, reshape and reroll the sub grade.

51.6 Placing Water-Bound Bottom Course.—Upon the
626 properly prepared sub grade there shall be spread a
63.6 layer of foundation material which, together with the
61z6 shoulders, shall be rolled until the entire foundation has
been thoroughly keved and compacted and all inier-

stices reduced to a minimoam. Mo coarse {oundation material shall
be placed until the screenings for filling the same shall have been
neatly stored along the side of the highway. Tow places that de-
velop during rolling shall be brought to the proper elevation with
the same kind of material as that of which the course is constructed.

The size of gravel required for the bottom course under Item
61, shall be as specified under 61.3. The size of aggregate required
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for the bottom course under Items 62, £3, and 64x, shall be of graded
No. 1 or No. 2 stone, or a uniform mixture of same, as directed, ex-
cept that if specifically allowed by the Engineer a fimited amount
of No. 3 Stone may be used. Screenings nsed during the hrishing
process of dry rolling shall be of the size or sizes required by the
Engineer. The broken stone shall be thoroughly harrowed after
being spread and before being rolled, if required.

When thoroughly rolled and keyed, screemings ot other filler
suitable for the class of work to be done shall be cast upon the
stone or gravel ddring the finishing process of dry rolling in such
amount and manner as will completely fill the interstices and form
a compact mass. Sufficient water shall be applied, tolling cantinned,
and screenings added until the stones or gravel cease o sink under,
or move in front of, the roller. Upon completion, the foundation
material shall have the thickness indicated in the Drawings. Ma-
cadam must not be rolled when sub grade is soft, or yielding, or
when the rolling causes a wave-like motion in the macadam or sub
grade. Any disturhance or alteration of the surface of the prepared
bottom course shall be corrected before the next course is placed.

61.7 Placing Water-Bound Top Course—The size of

62.7 gravel required for top course under [tem-61 shall be as

specified under 61.3. The size of aggregate required for

top course under Item 62 shall be Wo. L or No. 2 stone, as required,
and No. 5 and KNo. 7 screenings,

The work required under Items &1 and 62 shall be performed in
strict conformity with the provisions of this section so far as same
are not inconsistent with the use of gravel for the top course re-
gquired under Item 61. A course of stone or gravel shall be spread
on the hottom course to such thickness as will prodiece the com-
pleted depth indicated on the Drawings. Cubical blocks of wood,
or side and center guide forms of proper size, shall be used to fix
the depth of the loose material. In spreading, care must be taken
to preserve the grade and crown, also to prevent any wavy surface.
Adter the stone is spread upon the foundation it shall be harrowed
to aid in producing a uniform and even surface. Any thin, flat, or
oversize stones that appear on the surface, at any time during the
process of construction, shall be removed therefrom.

The top course shall then be rolled until the material ceases to
sink under, or move in front of, the roller. The rolling shall begin
with the outside driver covering egual parts of the metal and
shoulder, and the roller shall be run forward and bagkward along
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the edge of the metal until the shoulder and metal are firmly bound
together. When the shoulders and the sides of the macadam have
been firmly rolled, the rolling shall progress pradually toward the
center, from each side, until the entire coutse has been thoroughly
keyed, the interstices of the metal have been reduced to a minimum,
and all settlement has ceased. Any low places that develop during
rolling shall be loosened and then refilled with the same kind of ma-
terial as that of which this course is constructed and again rolled as
required herein. Number 5 or 7 screenings, or both, as required,
shall be applied graduaally during the finishing process of dry roll-
ing in such an amount as will completely fill the interstices. The
screenings shalf not be dumped on the surface of the stone, buat shall
be cast thinly with a spreading motion of the shovel from piles at the
roadside. After each light application of screemings the surface
shall be well rolled. 'The screenings shall not be allowed to cake or
hridge on the surface of the stone in such manner as to prevent the
perfect filling of afl voids and the direct bearing of the roller on the
zurface of the stome during the finishing process of dry rolling. It
may be required that the screenings be swept in with rattan or steel
brooms. The rolling shall continee while the screenings are being
spread, 5o that the jarring eflect of the roller will aid them in sei-
tling to the bottom. The spreading and rolling shall continue until
no more screenings will go in dey.  No excess of sereenings shall be
used Lefore applying water.

Immediately aiter the voids of a section of pavement have been
filled with screenings, the macadam shall be sprinkled until satur-
ated, the sprinkler being followed by the roller. More screenings
shall be added if necessary. The sprinkling, sweeping and rolling
shall continie wntil a2 grout has been formed that will fill alf the
voids and will form a wave belore the wheels of the roller. The
macadam shall be kept wet at least twenty-four hours before the
final rolling, and it shzll be puddled as many times as may be neces-
sary to secure satisfactory results,

VWhen a section has been thoroughly grouted as described above,
such section shail he left to dry oat, after which it shall be opened
to travel, but the surface shall be maintained until the entire high-
way has been accepted. Before final acceptance, a2 very thin layer of
screenings shall be spread over the entire surface fora wearing coat.
Ashes and cinders from fire boxes shall not be domped on the
metal,  Any litter that may be dropped on the metal must be re-
moved before the roiler passes over it. The Contractor shall not
work on macadam roadway construction during {reezing weather.
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63.7 Placing Biiumincvs-Bound Top Course.—{Penetration
Method) —Both coarse and fine aggregates to be used in connection
with bituminous materials shall be clean and free from ali dust, dirt
ot other foreign matter. Upon the bottom course there shall be
spread a course of No. 1 or No. 2 stone, as required, of sufficient
depth to roll to the fnished thickness shown on the Drawings.
Cubical blocks of wood, or side and center guide forms of
proper size shall be used to fix the depth of the loose material. In
spreading, care must be taken to preserve the grade and crown, and
also to prevent a wavy surface, After the stone is spread upon the
foundation, it shall be harrowed to ald in producing 2 uniform and
even surface. Any thin, flat, or oversize stones that appear on the
surface at any time during the process of construction, shall be re-
moved therefrom, The stone shall be so0 treated by harrowing and
rolling that the surface will be free from all dust and fine material
when the bituminous material is applied.

The top course shall then be rolied until the metal ceases to
sink under, or move in front of, the roller. The rolling shall begin
with the outside driver covering equal parts of the metal and
shoulder, and the roller shall be ran forward and backward along
the edge of the metal until the shoulder and metal are firmly bound
together. When the shoulders and sides of the macadam have heen
firmly rolled, the rolling shall progress gradually toward the center,
from each side, until the entire course has been thoronghly keyed, -
and all settlement has ceased. Any low places that develop during
rolling shall be loosened and then refilled with the same kind of ma-
terial as that of which this course is constructed, and again rolled,
as required herein. BPhuring the finishing process of rolling, any
large voids in this course shall be partially filled with No. 4 grit
which shall be whipped into the surface from shovels. When neces-
sary, the rolling shall be continued during the application of the
grit, The voids in this top course shall be just sufficiently filled so
that the amount of bituminous material specified wili fill the remain-
ing voids and produce a dense surface when the road is comgpleted.
Any dust remaining on the surface stone shall be removed by
sprinkling with water, Sufficient time for the stone to dry shall
elapse before any bituminous material is applied.

Without disturbing the stone and grit, placed and rolled as de-
seribed, the bitumen, of the quality specified, and heated to a tem-
perature between 230 and 350 degrees F., as required, shall be uni-
formly applied to the surface by means of approved pressure dis-
tributors or hand sprinkling pots. The total quantity of bitumen
used, including the seal coat, shall be not less than 234 gallons per
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square yard of pavement surface, Immediately after the bitum-
inous binder is applied, there shall be evenly spread over the entire
surface, hard, clean, number 4 grit of stone, slag, or gravel in
amount sufficient to fll the surface voids. The grit shall ke evenly
distributed with a push broom to insure the filling of the voids, and
shali be so applied as to leave a minimwm amount of grit on the
surface. The road shall then be thoroughly rolled before the bitu-
men stiffens enough to prevent the grit from being readily incorpor-
ated with it. The rolling shall continue until 2 firm and smooth
gurface resuits, conforming to the requirements of the Drawings.
Any surplus loose grit not held by the bitumen shall be swept off
and the surface kept clean until the seal coat of bitumen is applied.

After this rolling, a seal coat of not less than 14 gallon of the
same bitutninous material heated as specified heretofore, shall be
uniformly spread over each sguare yard, and the surface again cov-
ered with number 4 or number & grit at the rate of about one cubic
yard to 70 square yards of surface. The road shall then be rolled
until thoroughly compacted. A sufficient amount of grit shall be
left on the surface to protect the road while setting.

626 Placing Concrete Foundation for Brick Pavement.—FEx-
cept where otherwise specifically preseribed under Item 64, all con-
crete construction required onder that Item shall be performed in
strict conlormity with the provisions of Sections 0.85 to 0105 in-
clusive, of these Specifications.

The Contractor shall provide a suitable templet cut to conform
to the crown indicated on the Drawings. Immediately prior to
placing the concrete, the subgrade shall be brought to an even sur-
face, and shall be thoreughly compacted. The surface of the sub-
grade shall be thoroaghly wet, but shall show no pools of water or
mud when the concrete is placed thereon,

Concrete over all new trench excavations, unless otherwisc
shawn on the Drawings, shall be reinforced by twisted or otherwise
deformed bars having a sectional area of not less than 25/100 of a
squate inch, placed 2 inches from the bottom of the concrete slab,
extending over the full width of the trench and at least 2 feet on
each side,

After the surface of the conerete has been shaped by the use of
the templet, it shall be floated in such manner as to thoroughly com-
pact the concrete and produce a surface which shall conform so
" nearly to that indicated on the Drawings that it will nowhere vary
mere than one-half of an inch from the templet, or from a ten-foot
straight edge applied to the surface of the concrete parallel to the
center line of the pavement.
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Conerete curbs of the dimensions shown on the Drawings shall
be constructed in the manner specified ior concrete foundation.

547 Brick Pavement—Directly before the pavement is laid, a
cushion of sand shall be spread evenly over the completed founda-
tion. The completed depth of the cushion shall be 134 inches unless
atherwise shown on the Drawings. The sand shall be sufficiently
dry to permit of proper spreading. The templet shall be drawn for-
ward and backward until the surface of the cashion conforms ex-
actly to the required cross-section. The cushion shall be uniformly
compacted by a roller having a weight of not less than 10
pounds per inch of width of roller, and a diameter of about 24
inches. ‘The total width of roller shall be not greater than 30 inches.
After rolling, the templet shall again be drawn over the cushion.
Any depressions shall be brought to the proper grade by the addi-
tiom of sand, and the surface struck off wi'™ the templet and re-
rolled. The use of the templet and roller, and the adding or remov-
ing of sand, shall be repeated until a uniformly compacted sand
cushion of the required depth and surface is obtained. When com-
pleted, the top of the cushion shall be at a depth below the top of
curb equal to the depth of the block less the amount necessary to
bring the surface of the finished pavement 14 inch above the curb on
each side. Care must be taken not to disturb the cushion before
placing the blocks.

In moving paving blocks from the plant to the site of the worlk,
throwing, dumping or other rough treatment of the blocks which
will materially injure the same, will aot be permitted. They shall
be piled neatly, in proper quantity, outside the curb before the final
preparation of the subgrade. In delivering the blocks from these
piles to the paver, they must not be dumped from wheel bar-
rows, but shall be carried or conveyed on gravity carriers or other
suitable dewvices.

Blocks shall be laid with the best edge up, in straight courses,
across the road, and so as to break longitudinal joints approximately
at the center of each block, The long dimensions of the blocks
shall be perpendicular to the center line of road on the tangents.
and practically parallel to radius of curve when the latter is greater -
than 150 feet. All blacks chall be laid with the lugs in the same di-
rection and set as closely together as possible. Whole blocks shall
be used except in starting or finishing a course, and in all cases, the
end joints shall be made close and tight, the joints to be at right
angles to top and sides. The cutting or trimming of blocks shall
be done by experienced men, and proper care shall be taken not to
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fracture or injure the parts to be used. The fractured ends shall be
turned toward the center of the roadway. All blocks when laid
ghall be clean, and kept clean, and entirely free from dirt or other
foreign matter, until the pavement is completed. The pavemsnt
shall be thoroughly dampened by sprinkling, and all soft, porous,
or gnacceptable hlocks will be marked by the inspector and shall be
removed and replaced by the Contractor. When any section of
roadway shall have contained more than 10 per cent of rejections,
the entire section shall be rejected and rebuilt.

Unless otherwise shown on the Drawings, blocks known as
Hillside Pawvers shall be used on all grades over 5 per cent.

As soon as possible after the blocks in the pavement are in-
spected, rejections removed and replaced with acceptable blocks, the
surface shall be swept clean-and then rolied with a seli-propelled
tandem roller weighing aot less than 3 tons nor more than 6 tons.
The rolling shall begin at the side of the pavement, the roller being
operated slowly, parallel to the center line and working inwardly
until the center of the road is reached, when the roller shall move
to the opposite side and proceed as before. As the roller passes
back and forth, it shall overlap its course each time. After one
rolling of the entire surface, the speed of the roller may be in-
creased and the rolling continued until the blocks are thoroughly
and evenly bedded in the sand cushion. Any blocks that are not
acceptable after the rolling shail be removed and replaced with ac-
ceptable ones. Portions of the pavement inaccessible to the roller
shall be thoroughly rammed with a paver's rammer weighing not
less than 50 pounds, a plank not less than & feet long, 10 to 12 inches
wide and 2 inches thick being inferposed between the pavement
and the rammer. The plank shall be laid parallel to the curb and
moved so that the surface will be rammed equally and brought to
the proper elevation. When the rolling and ramming are completed
properly, the surface of the pavement shall conform so nearly to
ihat indicated on the Drawings that it will nowhere depart more
than 34 inch from properly formed templets or a 10-foot straight
edge applied to its surface parallel to the curh.  After rolling and
tamping, the joints shall be inspected. and if the cushion has been
forced up between the blocks more than ¥4 inch, they shall be re-
laid and re-rolled.

Soon after the pavement has been properly compacted and sur-
faced, and before any dirt or other foreign matter has entered the
joints, they shall be flled with cement grout filler. The blocks shall
be thoroughly wet immediately before the filler is applied. The
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grout filler shall consist of an intimate mixture of equal parts of
sand and cement. After the sand and cement have been thoroughly
mixed dry until the mass assumes a uniform color, a batch not ex-
ceeding 2 cubic feet of the mixture shall he placed in a suitable box
or a machine specially adapted for that purpose and thoroughly
mixed, while water is being added slowiy, vntil there results a grout
of the consistency of thin cream., The mixiug shall be continued
until all the grout is removed and applied to the surface in small
quantities. Grout shall be applied first in sufficient guantity to
about half fill the joints and as soon as it is placed vpon the pave-
ment, it shall be thoroughly swept into the joints. The filling shall
be carried forward in line until an advance of about 50 feet has been
made. Before the first has begun to set, the second, a shightly
thicker coat, shall be zpplied in a manner similar to that just de-
scribed, and shall be sofficient to completely fll the remaining space
in the joints. As rapidiy as the grout is applied, it shall be swept
with brooms unii! the joints are completely filled. In no case, how-
ever, shall the grout be swept more than a few feet from the place -
where it is applied to the surface. To insare a full joint, a rubber
squeegee shall then be pushed across the joints at an angle of about
453 degrees,

The Contractor shall provide thin metal strips 1/16 inch
by & inches, 3 feet long, and insert same in the brick joints across
the roadway when closing up a stretch of grouting at work inter-
vals, so that the grouting will end in a vertical joint. These strips
must be taken out when the grout hecomes stiff.

After the filler has been placed and has attained its initial set,
one inch or more of sand, earth, or other suitable material, shall be
spread over the entire surface, and shall be kept wet for at least
10 days. Ne traffic siall be allowed on the pavement during this
10.day period, or during a longer period, if necessary. All sand and
other accumulations must be removed and the pavement thoroughly
cleaned before final inspection.

Expansion joints of the dimensions indicated, shall be placed
where shown on the Drawings. [foints shall extend the full depth
of the bricks. A prepared bituminous material that will remain
pliable at all temperatures to which it may be subjected as a street
paving filler shall be used for filling these joints. It shall consist
of all-bituminous {or a bituminous mastic) filler containing not less
than 35 per cent pure hitumen. The material shall be premolded
into strips of suitable length and of the required depth and thick-
ness. and shall be laid in the pavement with the ends closely joined

vol, 38
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as the bricks are being laid. The filler shall completely fill the joint
when in place and no gravel, cement, ot other foreign matter shall
be left in any part of the joint.

64x.7 Placing Concrete Curb.—Concrete curbs of the dimen-
sions shown on the Drawings shall be constructed in accordance
with the provisions of Sections O.85 to 0.105 inclusive, of these
Specifications.

§5.6 Concrete Pavement.—Except when otherwise speci-
65.7 fically prescribed under Item 65, all concrete construc-
tion required under that item shall be performed in strict
conformity with the provisions of Sectibns 085 to 0.105 inclusive,
of these Specifications.

Coarse aggregate shall consist of Mo. 34 size; each particle shall
be clean, hard, durable and free from deleterious matter.

Immediately prior to placing the concrete, the subgrade shall be
brought to an even surface and shall be thoroughly compacted. The
surface of the subgrade shall be tharoughly wet, but shall show no
pools of water or mud, when the concrete is placed thereon.

- Conerete over all new trench excavations, unless otherwise
shown on the Drawings, shall be reinforced by twisted or ctherwise
deformed bars having a sectional area of at least 25/100 of a square
inch, placed 2 inches from the bottom of the concrete slab, ex-
tending over the full width of the trench and at least 2 feet on
each side. 'The pavement shall be placed in one course. ‘The Con-
tractor shall provide a suitable templet cut to conform to the crown
indicated in the Drawings. The suriace of the concrete shall be
struck off by means of the templet which shall be moved with a
combined longitudinal and cross wise motion. When the templet
is within three feet of a transverse joint, it shall be lifted to the
joint and the pavement struck off by moving the templet away from
the joint. Any excess concrete shall be removed. Any holes left
by removing any material or device used in constructing the joint
chall be immediately filled with mortar composed of 1 part of ce-
ment and 1:4 parts of fine aggregate.

After being bronght to the established grade with the templet,
the concrete shall be finished from a suitable bridge, no part of
which shall come in contact with the concrete. The concrete shall
be finished with a wooden float 6 inches wide, and not less than 15
or rmore than 24 inches long, in a manner to thoroughly compact it
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and produce a surface free from depressions or inequalities of any
kind. The Gnished surface of ihe concrete shall conform so nearly
to that indicated on the Drawings that it will nowhere vary more
than ¥4 inch {rom the templet or from a 10-ioot straight edge ap-
plied to the surface of the concrete parallel to the center line of the
pavement. A finishing machine of approved type which will pro-
duce these results may be used. The edges of the pavement shall
be rounded or beveled as shown on the Drawings,

Transverse joints shall be 34 inch in width, and shall be placed
across the pavement perpendicular to the center line, 30 feet apart
unless otherwise shown on the Drawings. All joints shall extend
through the entire thickness of the pavement, and particular care
must be taken to have the joint perpendicular to the surface. The
joint shall be formed by inserting during construction, and leaving
in place, the required thickness of joint filler which shall extend
through the entire thickness of the pavement, and shall project not
less than %4 inch above the finished surface. This joint filler shall
consist of tarred paper or a premolded joint composed entirely of
bituminous materials, or of a bituminous mastic consisting of not
less than 33 per cent pare bitumen. The concrete adjacent to these
joints shall be finished with a wooden float, divided through the
center, and which will permit finishing on both sides of the filler at
the same time in such manner 2s to leave the two edges at the same
elevation. Before the road is open to traffic, the joint filler shall
be cut off 34 inch above the surface of the read.

As soon as a section of pavement has been finished as described,
it shall be entirely covered with canvas so supported as not to touch
the pavement. As soon as the concrete has sufficiently hardened to
prevent pitting, the canvas may be removed, and the surface of the
pavement shall be spraved with water and shall be kept wet until
the concrete has thoroughly hardened. When the concrete has set
to an extent that the surface of the pavement will not be marred
by men walking upen it, it shall be covered with not less than 2
inches of earth, or other suitable material, which covering shall be
immediately wetted and shall be kept wet for at least 10 days. It
shall be removed and disposed of hefore traffic is permitted upon the
pavement,

The Contractor shall take proper and adequate precautions to
keep all classes of traffic off the pavement until the concrete is
thoroughly hardened, and in no case shall this period be less than
21 days after the concrete is placed.
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61.8 Payment.—The pavement to be paid for under these
62.8  items shall include the quantity in square yards, meas-
63.8  ured in place, constructed within the limits shown on
648 the Drawings or designated by the Engineer, including
64x.8  curbs if bult. The unit prices stipulated for these items
65.8  shall include the cost of all work and of all material ex-
~66.2  cept cement and reinforcing steel, necessary for prepar-
ing subgrade and building the pavement as shown on the
Drawings or specified, and maintaining it in good condition until the

completion of the Contract. .

Ttem 67
Guard-Rails

67.1 Description.—Where indicated on the Drawings or or-
dered by the Engineer, the Contractor shall furnish and erect wood-
en guard-rails of the type shown on the Drawings.

67.2 Materials.—Posts shall be of sound,' seasoned red
cedar, white cak, tamarack, chestnut, or other satisfactory wood,
entirely stripped of bark or skin, not less than 634 {feet long, and not
less than 6 inches in diameter at any section. Posts shall be
straight, sloped on top, and notched for the side rails as shown on
the Drawings. They shall be set plemb, not more than 8 feet apart
between centers, and set not less than 3 feet into the ground, with
the sides toward the highway on a true line or as directed. The
lower part of each post, to a point about 3 feet from the top shall be
charred as directed.

Rails shall be of seasoned spruce, shortleaf yellow pine or other
satisfactory wood, surfaced on 4 sides, of a grade equal to that
specified under Item 71, Timber and Lumber Miscellaneous, and of
a length equal to twice the distance between a,djommg posts, ap-
proximately 16 feet.

67.3 Erection.—Post-hcles shall be excavated sufficiently
large to properly admit the post and leave room for setting, Re-
filling shall be of proper material and thoronghly tamped. The top
rail shall be set on a slope, and the side rail shall be notched into the
post. Both railz shall be neatly joined and securely nailed, and
shall show a true alipnment when the guard-rail is completed.

67.4 Painting.—When the lumber is dry and weather condi-
tions are suitable, the guard-rails shall be painted as follows: Be-
fore being assembled the notches in the posts, the tops of the posts,
and all parts of the rails that will be inaccessible after erection shall
be painted with two coats, and after erection the rails shall be given
three coats, of best white lead and linseed oil.
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67.5 Payment—The quantity of guard-rail to be paid for un-
der this item shall be the number of linear feet actually built in ac-
cordance with the Drawings and directions, as mecasured along the
structure. ‘The unit price stipulated under this item shall inciude
the cost of furnishing and erecting all posts and rails, of excavating
and refilling post holes, the cost of painting, charring, spikes, and
nails, and all expense incidental to completing the work in a satis-
factory manner,

Item 68
Wite Fences

68.1 Description—Wire fences of the types shown on the
Drawings and described herein shall be furnished and erected wher-
ever ordered.

68.2 Materials.—In general, posts shall be of sound, seasoned
red cedar, white oak, tamarack, chestnut, or other satisfactory wond,
entirely stripped of bark or skin. They shall be reasonably straight
and roughly roofed on top; and shall be set plumb and at the loca-
tions ordered. The lower part of sach post, to a height which will
he about 6 inches above the surface of the ground when sct, shall be
charred as directed. In general, posts shall be spaced about 16 feet
apart except at corner posts or straitiing posts, at either side of
gates, and at other places as required, where they shall be spaced
about & feet apart as shown on the Drawings. Line posts shall be
not less than 5 inches in dizmeter at any section, and shall be set
into earth not less than 214 feet, or into rock not less than 134 feet.
Straining and corner posts shall be not less than 8 inches in diameter
at any section, and shall be set into earth not less than 314 feet, or
into rock not less than 2 feet, unless otherwise ordered. Cther
types of posts of equivalent durability, strength and appearance
may be submitted for approval as substitutes for the wooden posts
specified,

At corner and straining posts, at gates, and at other places re-
quired, wooden braces and No. 9 gage wire guys shall be furnished
and placed as shown on the Drawings or directed.

The fencing shall consist of galvanized steel wires of the number,
size and approximate spacing shown on the Drawings or deseribed
herein, and. unless otherwise shown on the Drawings, shall be equal
in all respects to the Page fencing, made by the Page Woven Wire
Co., having all line wires No. 7 gage, and all stays No. % gage, or to
the fencing made by the American Steel & Wire Co., having all
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wires No. 7 gage. Wire gage numbers used are those of the TJ. S.
Steel Wire Gage, and the gage specified is that of the wire before
galvanizing. Unless otherwise indicated on the Drawings, either
type of fencing may be furnished, as the Contractor may elect.

The Contractor shall furnish and set in the fences, wherever re-
quired, gates of approved design, similar to that shown on the
Drawings, with hinges and fastenings complete,

68.3 Erection—Postholes shall be excavated sufficisntly large
to properly admit the post, and leave room for setting. Where rock
is encountered, the posts shall be set in holes excavated by blasting
or other satisfactory methad, or shall be secured by other methods
permitted or directed. Refilling shall be of proper material and
thoroughly tamped. The fencing shall be attached o the posts by
means of galvanized staples, or by other approved means. During
erection the fencing shall be subjected to suitable tension, and when
completed, shall be satisfactorily taut, true to line, and fully in con-
formity with the Drawings and with good practice.

68.4 Payment—The quantity to be paid for under I[tem £8 shall
be the number of lincar feet of fence actually built in accordance
with the Dirawings or orders, as measured along the structure, but
not including gate openings, the length of each of which shall be
the distance between centers of gate posts. The price stipulated
under this item shall include the cost of furnishing and erecting all
posts, braces, wire guys and wire fencing, the cost of excavating
and refilling post holes, of charring posis, and of hardware, and all
expense incidental to completing the work in a satisfactory man-
ner. But the cost of metal work required for gates, hinges and gate
fastenings, shall be paid for under Ttem 82, Miscellancous Cast Iron,
Wrought Tron and Steel; and that of lumber required for gates,
other than that required for gate posts, shall be paid for under Item
71, Timber and Lumber, Miscellaneous.

Note—There is no Item &2,
Item 73
Protective Boom and Accessories

70.1 Description.—The Contractor shall furnish and place pro-
tective booms, inciuding chains, bolts, and other accessories as
shown on the Drawings or ordered.
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70.2 Lumber—Timber and Iumber of various sizes shall be
furnished and built to the shapes shown on the Drawings, to form
the timber portion of the protective boom. All timber and lwmbet
to be paid for under this item shall be spruce, Douglas fir, or other
satisfactory wood, of a grade equal to that specified under Item 71,
Timber and Lamber, Miscellaneous. When fairly wet, its weight
shall not exceed 45 pounds per cubic foot. Before being assembled,
and while dry, all timber and lumber shall be painted with two coats
of best white lead and linseed oil, and a third coat shall be put on
after erection and when danger of marring is past.

70.3 Wrought Iron.—Under this item wrought iron chains,
bolts, steel plates, and other accessories required in the construc-
tion, or for the anchorages, of the protective boom shall be fur-
nished and placed as shown on the Drawings or ordered. All
wrought iron shall be of an acceptable quality for the purpose con-
templated. The claims shall conform to the Standard Specifications
for Tron and Steel Chain of Class B, Tron Chain, published in the
19135 Year Book of the American Soclety of Testing Materials.

704 Payment—The quantity of timber and lumber to be paid
for under this item shall include the number of thousand feet board
measure actually placed in accordance with the Drawings or orders.
Should any round timber be nsed it shall be measured for payment
as square timber of the largest size, omitting fractions of an nch,
which can be inscribed in the small end of the log. The unit price
stipulated for this item shall include the cost of all labor and ma-
terials necessary for furnishing, working, painting and placing the
protective boom, and all expense incidental thereto, except the cost
of wronght iron and steel which will be paid for under Item 82,
Miscellaneons Cast Iron, Wrought Tron and Steel

Item 71
Timbker and Lumber, Miscellaneous

711 Description.—Timber and lumber of warions sizes not
otherwise provided for may be ordered and shall be furnished by
the Comiractor, worked and built into place by him for drains, sills,
platforms or grillages, and for other similar purposes.

It shall be of the grade known commercially as No. 1 or Wo. 1
Common, as specified in the standard rules for grading timber and
lumber adopted by the Northern Tine Manufacturers Association,
the Southern Pine Association, and the National Hardwood Lum-
ber Association in effect Jannary 1, 1516.
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Unless noted specifically in the Drawings or Specifications, the
Contractor will not be required to furnish any hardwood lumber
under this item,

71.2 Payment.-—The quantities of timber and lumber to be paid
for under this item shall include the number of thousand feet board
measure actually placed in accordance with the Drawings, Speci-
fications and orders and not included under other items. Should any
round timber be used it shall be estimated as square timber of the
largest size, omitting fractions of an inch, which can be inscribed in
*he small end of the log. Any second-hand lumber which has been
notched for previous use shall be estimated for payment as of the
size of its minimum cross section. The unit price stipulated for
this item shall include the cost of all bolts, spikes and other fasten-
mngs and of all other materials, and all expense incidental to furnish-
ing, working and placing the timber and lumber satisfactorily.

No timber or lumber shall be paid for under this item which is
not specifically ordered, and this item shall not be interpreted to
include the lumber used for forms, molds, and centers for concrete
or other masonry, for sheeting and bracing, for scaffolds or braces,
for sluices or trestles, or for other temporary or construction ptir-
poses, the cost of which is to be included in the unit price stipu-
lated for the work in connection with which it is used; nnless the
Engineer shall specifically order in writing that such material be
_permanently left in place, in which case it shall be paid for as pro-
vided under Item 89,

Items 72 and 72x
Timber Piles
72.1 Description—The Contractor shall furnish and drive
72x.1  piles of the guality herein specified in the positions
shown in the Drawings or ordered. Such piles shall be
of the lengths prescribed by the Engineer, and for the purpose of
determining the lengths to be required, test piles of lengths to be
ordered, shall be deven at the times, locations, and to the depths
required by the Engincer,
Item 72 shall include a1l such piles 20 feet, or less, in length.
Item 72x shall include all such piles more than 20 feet in length.

72.2 Quality.—PFiles shall be of spruce or hard wood, and
7222  shall be cut from growing trees when the sap is down:
they shall be close grained and solid, free from cracks,

shakes, large or unsound knots, decay, or any other defects which
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would impair their strength or durability. Piles shalt be cut above
the ground swell of trees, shall be uniformly tapering, and a straight
line from center of butt to center of tip shall lie wholly within the
pile. Before driving, all piles shall be peeled.

72.3 Size and Length.—For lengths not cxceeding 30 feet,

72x.3  piles shall have a diameter at tip of not less than ¥
inches; for piles lopger than 30 feet the minimum dia-

meter shall be 8 inches. In all cases the diameter of the butt at the

cut-off shall be at least 12 inches. Piles must be of such lengths as

to insure sound wood, free from the effects of driving, when cut off
- at the required elevation. No splicing will be permitted.

724 Driving.—Tt i5 expected that piles will be driven to
7224  the depths shown on the Drawings, but medification
may be made by the Engineer in accordance with the
conditions developed. A steam-hammer is preferred, but a drop-
hammer may be used, provided the weight of the hammer and height
of {all are satisfactory. Where directed, a water jet shall be used 1o
assist it driving. The small end shall be pointed, and the butt end
cut off square, as directed. Care shall be taken not to damage the
piles by excessive hammering. If directed, a suitable cap or fol-
tower shall be used. All piles brolken, split, or otherwise injured,
and piles driven too low, out of position, or in any respect improp-
erly driven shall be satisfactorily replaced at the Contractor’s ex-
pense.
72.5 Cutting to Grade.—T'iles shall be cut off at the re-
72x.5  quired elevations. Where timber caps or grillages are
to be used care shall be taken to insure a level cut, free
from sloping or curved surfaces, to the end that a smooth, level
bearing shall be provided at the exact elevation.

726 Payment—The amount of piling to be included for
72x6  payment under these items shall be the number of linear
feet actually in place in accordance with the Drawings
and directions, measured below the cut-off, and in addition, one
quarter of the quantity measured above the cut-off, no allowance
being made for piles that are damaged, broken, or otherwise unfit
for nse. Test piles when ordered, shall be paid for under these
items when driven to the satisfaction of the Engineer. Payment
for test piles shall be made for the full length ordered by the Eagi-
neer, whether cut off or not.  The unit price stipulated for these
items shall include the entire cost of all Jabor and materials neces-
sary for furnishing. placing, and cutting off the piles in a satisfac-
tory manmer, and all expense incidentat thereto.
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Ttem 73
Wood Sheet Piling

73.1 Description.—The Contractor shall furnish and drive wood
sheet piling of the quality herein specified, in the positions shown in
the Drawings or ordered. Such piles shall be of the lengths pre-
scribed by the Engineer, and for the purpose of determining the
lengths to be required, test piles, of lengths to be prescribed, shall
ke driven at the times, locations, and to the depths required by the
Engineer,

73.2 Materials.—Sheet piles shall be of spruce, or longleaf
yellow pine, of a grade equal to that specified under Item 71, Tim-
ber and Lumber, Miscellaneous. Sheet -piles shall be tongued and
. grooved, or splined and grooved, and of the dimensions shown on
the Drawings or ordered, but shall not be less than 4 inches, nor
more than & inches in thickness. Where 5-inch sheet piles are re-
quired, each pile shall consist of three 2Z-inch planks spiked or bolted
together as shown on the Drawings.

73.3 Driving.—It is expected that sheet piles will be driven to
the depths shown on the Drawings, but modifications may be made
by the Engineer in accordance with the conditions developed.
Where directed, sheet piles shail be driven by the aid of a water jet
and with a suitable cap or follower. All piles broken, split, or other-
wise injured, and piles driven too low, out of position, or in any
respect improperly driven, shall be satisfactorily replaced at the
Contractor’s cxpense. Piles shall be sawed off at the required ele-
vations, and the pile head after sawing shall ke sound and level.

734 Payment—The amount of sheet piling to be paid for un-
der this itern shall be the number of thousand feet board measure of
sheet piling actually in place in accordance with the Drawings and
directions, measured below the cut-off, and in addition, one guarter
of the quantity measured above cut-off, no allowance being made
for piles that are damaged, broken or otherwise unfit for use.
Test piles, when ordered, shall be paid for under this item when
driven to the satisfaction of the Engineer. Payment for test
piles shall be made for the full length ordered by the Engineer,
whether cut off or not. The unit price stipulated for this item shall
inclade the entire cost of all labor and materials necessary for fur-
nishing, placing and cutting off the piles in a satisfactory manner,
and all expense incidental thereto.
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Ttem 74
Steel Sheet Piling

74.1 Description—5teel sheet piling of the lengths shown on
the Drawings shall be furnished and driven by the Contractor. Test
piles, of lengths to be prescribed, shall be driven at the times and
locations and to the depths required by the Engineer.

742 Requirements.—5teel for sheet piling shall fulfill the re-
quirements, and be subject to all tests for structural steel, given in
the Standard Specifications for Structural Steel for Bridges, adopt-
ed by the American Society for Testing Materials, revised to 1915,
and published in the 1915 Year Book of that Society, Steel sheet
piles shall be of some standard make of integral rolled section,
zhall have a positive interlock capable of withstanding a pull of not
less than 9500 pounds per linear inch, and shall be so designed as
to permit a change in direction of at least 15 degrees either way ai
the joint. Unless otherwise specified on the Drawings, piles shall
have a web thickness of not less than 34 inch, and shall weigh not
less than 35 pounds per square foot when interlocked. Where
shown on the Drawings, corners shall be formed by the insertion of
2 special member. Each pile shall have a hole punched near one
end for handling.

743 Tests—Mill tests and inspection will be made under the
supervision of the Engineer, but the Contractor shall, at his own
expense, arrange for a testing machine at the mill or shop, and the
test pieces for breaking, together with all facilities for conducting
the prescribed tests,

74.4 Driving.—Sheet piles shall be carefully driven to line and
to the required depths. Where necessary to procure the proper
penetration, 2 water jet shall be used. The methods and equipment
shall be such as not to injure the piles unnecessarily. For this pur-
pose suitable drive caps shall be used. Unless otherwise permitted,
a steam hammer shall be employed for driving, Should the use of
drop hammer be allowed, the Contractor shall employ only operators
who are skilled in work of this kind, and the weight of hammer and
height of fall at all times shall be subject to the approval of the
Engineer. Before driving, the piling shall be assembled in sections
not less than 10 feet long, and no pile in any section shall be driven
more than 3 feet lower than the general level of that section, nor
shall the level of sheet piling in any section vary more than 5 feet
from-the general level of the adjacent section. ‘To provide for this
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method of procedure the hammer shall be properly offset from the
leads, and other provisions made to permit ready movement of the
pile driver. All piles which are damaged, and piles out of position,
ot in any respect improperly driven, shall be satisfactorily replaced
at the Contractot’s expense.

74.5 Payment.—The amount of steel sheet piling to be paid for -
under this item shall be the number of tous of 2000 pounds actually
driven in accordance with the Drawings and Specifiactions, Test
piles, when ordered, shall be paid for under this item, when driven
to the satisfaction of the Engineer. Payment for test piles shall be
made for the full length ordered. The unit price stipulated for this
item shall include the entire cost of all labor and materials neces-
sary for furnishing and driving the piles in a satisfactory manner,
and all expense incidental thereto. If piles are required to be cut off,
such work shall be paid for as Extra Work, under Section 0.19 of
the Specifications.

Etem 75
Furnishing Cast Iron Pipe

75.1 Description.—Cast iron pipe and specials to be furnished
by the Contractor for sewer outlets, culverts, and for other pur-
poses as shown on the Drawings or ordered, shall satisfy all re-
quirements of the Standard Specifications for Cast Iron Pipe and
-Bpecial Castings of the American Society for Testing Maferials, as
published in the 1915 Year Book of that Society.

75.2 Payment—The pipe to be paid for under this item shall
include the quantity in tons of 2000 pounds actually placed in the
work in accordance with the Drawings and directions, as weighed
for payment under the provisions of the specifications of the Ameri-
can Socity for Testing Materials referred to in Section 75.1.

The unit rrice stipulated for this item shall include the cost of
furnishing straight bell and spigot pipe only. Special castings and
flanged pipe, if any are required, will be paid for under Item 82, Mis-
cellaneous Cast Iron, Wrought Tron and Steel. These unit prices
shall inclnde the cost of making tests, coating, transporting, and
all other expense incidental to delivering the pipe in good coadi-
tion at the site of the work,
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Item 76
Laying Cast Iron Pipe

76.1 Description—This item shall include the laying of cast
iron pipe and special castings, as reduired by the Drawings or
Specifications, or as prescribed by the Engineer,

Each length of pipe, unless otherwise permitted, shall be sup-
ported vear each end by suitable wooden blocks and wedges of
sound lumber. On grades, unless otherwise permitted, the pipe
shall be laid with bells pointing up hill. ‘The spigot ends of bell and
spigot pipes shall be inserted into the bells to their full depths.
Fach joint space shall be of uniform width, and packed with ciean,
sound packing yarn, tightly driven, so as to leave sufficient space
for the lead joint. ‘The lead joint shall be run with one pouring,
with the best quality of molten lead. After the joint has been run
it shall be calked by competent mechanics with at least three calk-
ing tools of different widths, in such manner as to secure a water-
tight joint without overstraining the bells. After the joints are
finished, care shall be taken to fill under the pipe with selected ma-
terial so as to give the pipe a firm, even bearing along its entire

Jength.

76.2 Payment.—The pipe-laying to be paid for under this item
shall include the length of pipe, in linear feet, measured in the trench
along the tops of the bells, actually Jaid in accordance with the re-
quirements of the Drawings or Specifications, and the instructions
of the Engineer.

The unit prices stipulated for this item shall include the cost of
cutting, handling, and laying pipe and specials, labor and material
for joints, testing il reguired, and all other expense incidental to
laying the pipe and leaving it in satisfactory condition. These unit
prices shall not include the cost of excavating or backfilling the
trench, which will be paid for under another item.

MNote.—The price bid under this item will be stated in terms of
cents per inch of diameter per linear foot.

Ttem 77
Flocd Gates
771 Description.—1Inder this item the Contractor shall fur-
nish and set in place, in complete working order, flood gates of such
sizes and types as may be required as a part of local improvements
in towns and cities, at the ontlets of sewers and storm water chan-
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nels, on hydraulics, canals, tzil-races and other artificial channels,
at the places shown in the Prawings, or as ordered, to effectualiy
prevent the ingress of flood waters. This item shaill include all
labor and material used in the complete mechanical assembling of,
and all materials incorporated in, all detail parts, including gates,
frames, guides, gate stems, gate stem brackets, operating stands or
other hoisting devices, together with all anchor boits, fittings, and
any other parts or appurtenances required in connection therewith,
in zccordance witk the Drawings, Specifications and instructions of
the Engineer. The Contractor shall exercise especial care to obtain
propet alipnment of the varions working parts, to securely embed
all anchor bolts, and to make water-tight not only the gates them-
selves, but also the joints between the flanges of wall frames and the
COfCTE e OF MASONTY.

77.2 Cast Tron Flood Gates—Unless otherwise shown in the
Drawings, or specifically ordered, cast iron flond gates shall be of
the hand-operated, rising stem, sluice gate type, eguipped with
bronze mounted bearings and wedges, and operating in cast iron
bronze-lined guides of lengths sufficient to properly hold the gate
leaf when raised to full height. Sluice gates may be circular or
rectangular, as may be required; they shall operate smooikly when
under pressure and shall be water-tight when seated.

The Contractor shall furnish the Engineer with a statement of
the make and type of gate which he proposes to supply, and when
requited, shall furnish a full set of working drawings sufficiently
in advance of the installation of the gate to permit of proper pro-
vision being made for setting it in the concrete. Gates shali be of
approved design, made by manufacturers of established reputation
for this class of work, and shall be designed to safely withstand, and
be water-tight under, heads not less than those called for.

In addition to factory inspection, gates shall be subject to in-
spection and tests by the Engineer after installation in order to de-
termine their serviceability and water-tightness; and any defects
found to exist or which may develop before the completion of the
Contract shall be made good by the Contractor without cost to the
Dhstrict.

Aldl cast iron used in the construction of flood gates shall be
strong, tough gray iron of good quality, free from cold-shuts or
injurions blow holes, porous places or cracks.

All bronze used shall be of homogeneous character and equal in
strength and non-corroding properties to Parson's manganese
hronze. Cold-rolled, cold-finished or cold-straightened bronze will
not be accepted.
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771.3 Steel Flood Gates.—The Contractor shall provide where
required for local flood control works, in or near cities and villages,
sluice gates built up of stmuctural steel shapes in accordance
with the designs and instructions cof the Engineer. All structoral
steel used shall be open-hearth steel conforming to the Standard
Specifications for Structural Steel for Bridges, as published in the
1915 Year Book of the American Society for Testing Materials.

Guides for steel gates shall be of cast iron, or of structural steel
as required and shall be set truly straight and parallel.

Wherever possible, rivets shall be machine driven at the shop.
All rivet work shall be punched accurately with holes 1716 inch
larger than the size of the rivet, and when the sections are
assembled the holes must be truly opposite. Mo dofting, resulting
in distortion of the metal, will be allowed; il any hole must be en-
larged to admit a rivet, it must be done by reaming. All holes for
field rivets shall be accurately punched, and fitted by reaming while
the comnecting parts are temporarily put together. Rivet heads
must be of hemispherical shape and of uniform size for the same
size rivets throughout the work, and concentric with the rivet hole.
All rivets when driven must completely fill the holes; the heads
must be in full contact with the surface, or countersunk when so
required. )

Where rollers are required these shall be of cast steel, trne to
pattern, of workmanlike finish, and {ree from injurious blowholes
and defects. They shall conform to the Standard Specifications for
Class B medium steel castings, as pablished in the 1915 Year Book
of the American Society for Testing Materials. _

Cast iron and bronze fittings for sieel gates shall conform to the
specifications for cast iron and bronze under Section 77.2.

774 Gate Stems—Gate stems shall be of the rack gear or the
screw type, as required.

Screw stems shall consist of cold rolled steel shafting with square
cut threads. When the threaded portion is subject to submergence
it shall be of bronze of quality equal to that of Parson’s manganese
hronze. Stems shall be in sections of approved lengths, fastened
together by means of strong couplings of approved pattern, and
shall be supported by approved wall or guide brackets at intervals
not exceeding 10 feet, Such brackets shall be bronze lined and ad-
justable,

Stems equipped with racks, to be operated by pinions on hoist-
ing devices, shall be built up of approved structural steel shapes so
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designed as to prevent buckling when in compression. The racks
shall be bolted in sections to the gate stems, and shall be of cast
iron or cast steel, as may be required. Such stems shall be held in
place by suitable backroliers mounted on the hoisting device.

77.5 Operating Stands and Hoisting Devices.—With each
sluice gate the Contractor shall furnish an operating stand or hoist-
ing device of approved type, so designed as to enable one man to
rzise or lower the gate under the full head without excessive exer-
tion and with reascnable speed. Operating stands shall be ball
" bearing and equipped with bronze nuts of quality equal to that of
Parson’s manganese bronze, and shall be operated by means of suit-
able cranks or wheeis. Hoisting devices for engaging gate stems
equipped with racks shall be operated either by means of levers, or,
if geared, by means of snitable cranks.

Operating stands and hoisting devices shall be equipped with a
pawl, brake, or other suitable device to prevent retrograde action.

Anchor beolts and base plates of operating stands or hoisting
- devices shall be strong enough to withstand an upward thrust at
ieast equal to the full force which the mechanism is capable of de-
veloping.

When required, gears and the threaded portions of stems shall
be incased in cast iron hoods or covers, proof against intrusion of
rain water or dust.

77.6 Tide Gates.—Tide gates, or tide flap valves, shall be fur-
nished vnder this item, if requrred. They shall be of cast iron, of
approved design, and shall be furnished by some manufacturer of
established reputation for this class of work., Materials aused in
their construction shail be of quahty equal to that specified un-
der Section 77.2.

77.7 Painting.—All metal! work before leaving the shop, shall be
thoroughiy cleaned from all loose seale and rust, and all parts which
are not to be embedded in concrete shall be painted with one good
coat of approved paint. After erection two more coats of a paint,
to be specified by the Engineer, shall be thoroughly and evenly ap-
plied, provided that no such painting shall be done until after in-
spection. All bolts, nuts, tapped holes, pins, bored pinboles and all
machined surfaces shall be coated with white lead and tallow or
other rust-preventing lubricating compound satisfactory to the En-
gineer,
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77.8 Payment—The quantity to be paid for under this item
shall be the weight in pounds of all gates and accessories furnished
and placed in accordance with the Drawings and Specifications and
the instructions of the Engineer. The unit price stipulated for this
item shall include the cost of furnishing and placing the gates and
appurtenances as directed, and of all labor and materials incidental
thereto, including their maintenance during constroction, so that
*hey will be left in good operating condition at the close of the Con-
tract.

Ttem 78
Stesl Highway Bridges

78.1 Description—Stee]l highway bridges of approved design
chall be furnished and erected wherever shown on the Drawings.
Yhese bridges shall have a clear width of roadway of 18 feet, and
" the spans, as measured between centers of bearings of trusses,
girders, or longitudinal beams, shall be as shown on the Drawings.

Tlnless otherwise explicitly prescribed, all materials to be fue-
nished and ali work to be done under this item shall conform to the
requirements of the General Specifications for Steel Highway
Bridges, dated 1911, of the State Highway Department, Columbus,
Chio, In so far as such specifications apply to steel bridge super-
struactures.

Wherever the words State Highway Commissioner, State High-
way Commissioner or his Deputy, State Highway Department,
Highway Department, County Surveyor, or County Commissioners
occur in the above mentioned specifications, such words shall be
understood to mean the Chief Engineer of The Miami Conservancy
Distriet, or his authorized agent, except in Article 17 in which
case such names as may be required shall be substituted for the
names specified therein. Article 63 of the above mentioned speci-
fications shal! be understood to be omitted.

All bridges required under this item shall be of the class desig-
nated in the above mentioned specifications as Class C—Bridges for
countty roads with light electric cars or heavy highway traffic;
but nene of them will carry electric cars. Unless otherwise shown
on the Drawings all bridge floors shall consist of creosoted wood
blocks laid on creosoted planks,

The Contractor shall furnish the Engineer with stress sheets
showing the maximum stress to which the members are to be sub-
jected, based upon the loading specified, and computed in accord-
ance with the provisions of the Highway Department specifications

referred to herein. . .
Yaob. %
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782 Creoscted Weod Block Floors.—All timber entering into
the construction of the Aoor system shall be equal to creosoted long-
leaf yellow pine. The nailing pieces shall be bolted to the metal
joists, or prevented from sliding by other approved means. The sub-
planking shall have a commercial thickness of not less than 3 inches,
and shall be securely fastened in place by approved means. The
retzining pieces, scupper blocks and wheel gouards shall be Iastened
o the steel joists by means of one 34-inch hook bolt at each end of
each piece of the wheel guard, and at each intermediate scupper
block, or by other approved means. The scupper blocks shail be
placed at intervals of not more than 4 feet, and shali be rigidly
fastened to the retaining pieces by means of wire spikes in addi-
ticn to the bolts above described. Standard-sized washers shall be
used between the heads or nuts of bolts and lag serews, and the
Faces of timbers. The depth of the wood block paving shall be 3
inches, and the pavement shall be crowned 134 inches, or as di-
rected. Other reguirements as to the foor system, are covered in
the Highway Department specifications referred to heretofore.

78.3 Payment—The lump sum price stipulated under this item
shall include the cost of all labor and materials necessary for fur-
nishing, erecting and painting, the bridge snper-structure complete,
in accordance with the Drawings and Specifications, together with
all floor timbers, floors, pavements, guards, and other appurten-
ances, but not including the sub-structures and bridge approaches.

Note—There are no Items 79 or 80

Hem 81
Raising, Removing, and Re-erecting Existing Steel Bridges

81.1 Description,—Wherever so shown on the Drawings. ex-
isting steel bridges shall be raised, remowed, transported to the
points designated, and re-erected, as indicated on the Drawings,
and described herein. The work to be done under this item shall
include all false work, staging, metal work, repairs to superstruc-
ture, including floors and pavements, and all other labor, materials
and incidentals necessary to complete the worl contemplated and
to leave the bridges, at the termination of this Contract, in as satis-
factory condition as they were when the work under this item was
begun, but it shall not include any materials or labor required for
constructing or reconsiructing the sub-structure or approaches.
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81.2 Payment.—For all labor, materials and incidentals re-
quired to raise, remove, transport and re-erect existing steel bridges,
as described herein and as indicated on the Drawings, the Con-
tractor shall receive the lump sum stipulated under this item; but
no payment will be made in progress estimates for the raising,
transporting and re-erecting of any bridge until the work on such
bridge shall have been completed.

Xtem 82
Miscellaneous Cast Iron, Wrought Iren, and Steel

82.1 Description.—Under this item, the Contractor shall for-
nish miscellaneous cast iron, wrought iron, and sieel, which is not
included under other items, in the quantity and of the dimensions
shown on the Drawings, or otherwise required, and shall place it in
the work as directed. This item shall include all special pipe cast-
ings, and flanged pipe; cast iron frames, gratings for manholes and
catch basins; pipe and fittings for grouting and drainage operations,
weeper drains and band rails; anchor bolts and tie rods or truss
rods; ladders and steel plates; chains and accessories for protective
boom; and other similar material. All wrought iron and steel fur-
smished under this item shall be of acceptable quality and finish for
the purpose contemplated. All cast iron shall be strong, tough and
even grained and all castings shall be true to pattern, free from
blosw-holes, porous places, shrinkage. or other cracks, and in every
way acceptable.

82.2 Cleaning and Painting.—Unless otherwise specified, cast-
ings shall be thoroughly snagged and cleaned, and before rusting
has begun, dipped in tar, or if permitted, painted with one coat of
approved varnish paint, another coat to be applied after erection
and when danger of marring is past. Other metal surfaces shall be
. satisfactorily cleaned and coated or painted as directed. Metal
work which is to be painted shall be given, when clean, a good shop
coat of red lead or carbon paint, and after erection, when directed,
at least two good coats of best carbon paint or such other paint as
may be ordered, cclored as required. No painting shall ke done on
damp or dirty sutfaces.
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82.3 Payment—The quantity of cast iron, wrought iron and
steel to be paid for under this item shall be the number of pounds
actually placed in the work in accordance with the Drawings and
requirements. The price stipulated for this item shall include the
cost of furnishing, cleaning, painting, as directed, and placing,— ex-
cept placing special pipe castings and flanged pipe, which will be
paid for under another item,—and all materials and expense inci-
dental thereto. WMo cast iron, wrought iron or steel, which is not
specifically ordered, shall be paid for under this item, and this item
shall not ke held to include the metal used for covering forms, for
properly spacing or supporting the sides of forms or moulds, or for
supporting or securing steel reinforcing ; neither shall it be held to
tnclide spikes, bolts, and other metal used in timber structures
except when otherwise specified, nor any metal which by
reasonable inference is necessary for doing work or furnishing
material covered by other items.

Item 83
Bronze

83.1 Description.—Under this item the Contractor shall fur-
nish and place bearing plates of Monel Metal or Manganese Bronze
in hinged arches of discharge conduits, as shown on the Drawings.
Monel metal or bronze shall have an ultimate tensile strength of
not less than 65,000 pounds per square inch, a yield point of not less
than 32} pounds per square inch, and an elongation of not less
than 25 per cent in two inches. No metal shall be manufactured
until methods of manufacture have received approval. Cold-rolled,
cold-finished, or cold-straightened material will not be accepted.

83.2 Payment—The quantity of bronze to be paid for shall be
the number of pounds actually placed as ordered. The price stip-
ulated in this item shall include the cost of all materials, fabricating,
placing, and all expense incidental thereto,

Item 84
Wire Rope
84.1 Description.—Wire rope may be required as a part of the
permanent installation of flexible slab revetment. Such wire rope
shali be of the size and quality preseribed on the Drawings, and
shall be furnished and placed under this item, complete with fast-
enings as shown.
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842 Payment—The quantity of wire rope to be paid for under
this {tem shall be the number of pounds, including the fastenings,
actually placed in the work in accordance with the Drawings and
Specifications. The unit price shall include the cost of furnishing
and placing the rope and fastenings as prescribed, and all expense
incidental thereto. In determining quantities, except as the Engi-
neer may require test weighing on scales, commercial unit weights
shall be used, '

Ttem 85

Cleaning Up
85.1 Waork to be Done.—Before the completion of the work in-
cluded in this Contract the Contractor shall completely remove and
satisfactorily dispose of all temporary works, to the extent directed.
He shall tear down and dispose of all temporary buildings, trestles
or stagings constructed by him; shall remove or grade to the extent
directed all embankments or cofferdams made for construction pur-
poses; shall satisfactorily fill excavations as directed ; shall remove
all plant and equipment; shall remove the rails and ties and other
woodwork of any railway built by him; shall satisfactorily dispose
of all rubbish resulting from the operations under this Contract, and
shall do all work necessary to restore the territory embraced within
the zone of his operations to a condition at least as sightly as at the
beginning of worlk under this Contract. Suorface dressing and grass-
ing shall be placed, if directed, to cover unsightly areas, and, where

ordered, shall be paid for under [tem 38.

852 Payment.—For all labor, matetials and miscellaneous
work required to leave the grounds in an acceptable condition, with
the exception of surface dressing and grassing, which shall be paid
for under Item 38, the Contractor shall receive the lump sum stip-
ulated for this item, which shall be included for payment in the final
estimate.

Note.—There are ne Items B6, 87 or 88,

Item 89
Sheeting Left in Place

891 Description—This item shall inchrde ali sheeting or sheet
piling placed by the Contractor as an incidental to work under some
other item or items of the Coatract, and afterwards left in place by
written order of the Engineer. 'This item shall not include sheet
piling driven under Item 73, full payment for which is provided
under that item.



134 MIAMI CONSERVANCY DISTRICT

89.2 Payment.—The quantity of sheeting to be paid for under
this item shall be the number of thousand feet board measure left
in place, and included under this item, by written orders of the
Fngineer. Such sheeting will be paid for at the rate of $15.00 per
thousand feet board measure, unless a lower unit price is submit-
ted in the Proposal, and named in the Agreement. -This unit price
shall include the cost of all bolts, spikes, nails and other materials
entering into the construction of such sheeting or sheet piling, and
shall be in full settlement for all expense incidental thereto.

Itern 90
Extra Work

90.1 Description.—This item shall include ali Extra Work per-
formed in connection with this Contract, as provided for under Sec-
tion (L19 of the Specifications.

90.2 Payment.—Payment for work done nnder this item shail
be the actual necessary cost plus 15 per cent, as prescribed in Sec-
tion (.19 of ike Specifications, entitled Extra Work.
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ESTIMATES OF QUANTITIES AND COST



PART VI
ESTIMATES OF QUANTITIES AND COST

In the following pages are tabulations of estimates of quantities

and cost of the work required in the prosecution and completion of
the Plan.

ARRANGEMENT OF ESTIMATES

The estimates of quantities are grouped under main headings
covering work that might naturally be included in one contract, or
work that is included in a natural division because of geographical
location; as, Germantown Dam and Appurtenances, Local Flood
Protection at Troy, etc. These main headings are subdivided ac-
cording to structures, features, or sections; and the kinds of work to
be done to complete each structure or feature are listed separately
under that sub-heading, together with the numerical designation of
the contract item under which each kind of work falls.

The estimates of cost are grouped under main headings covering
all work necessary to complete a definiie principal part of the flood
control system; as, Dams and Appurtenances, Roads and Bridges,
etc. These main headings are subdivided according to contract
items which are brought together from the estimates of quantities
and listed in numerical order.
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Table 1.—Estimate of Quantitics—Germantown Retarding Basin—

Dam ard Appurtenances

* Indicates that the items and guanrtities are inserted because it is desired
to obtain prices for them in the bid. They may or may not be required, de-
pending oo conditions which may arise during constroction,

Stream Control at Dam

ment ontside of dam, not to be paid for as em-
bankment
Cleaning up {1600 cu. yds. of excavation in stream
control dikes)

Cut-cff Trench at Dam

Earth excavation, Class 1, placed in dami o coeeees
Earth excavation, Class 1, below mean low water,
placed in dam
Mixed excavation, Class 2
Mixed cxcavation, Class 2, below mean low water
Rock excavation, Class 3
Rock excavation, Class 3, below mean low water
Wood sheet piling —
Steel sheet piling

Main Dam
Clearing and probhing. et
Excavation, soil stripping used in dam.. e
Excavation, Class 1, for minor drainage systems..
Embaokment, Class A, hydraalie 611 . ...
Embankment, Class B, semi-hydraulic fill ...
Embankment, Class C, rollad fill
Surface dressing and grassing
Furnishing vitrified pipe
Furnishing vitrified pipe specials
Laying vitrified pipe
Gurtter paving.
Cleaning up

Spillway
Earth excavation, Class 1, placed in dam . ___
Mixed excavaton, Class 2
Rock excavation, Class 3 .
Mixed extavation, Class 2, for minor drainage
sysiems
Rock excavation, Class 3, for same o — oo
Drilling foundations or masonry......
Grounting foundations or masonty..
Miscellaneons cast iron, wrought iron and
steel (grouting pipe) et emen e

.  Item
Risk, damage, etc., and 3500 cu. yds. of embank- -

85

*8a
T3
T4

16
31
32
33
38
63
B3
56
59
BE

14
15

*17
*18

. ¥53
*54

52

Estimated
Quantity

10,000 cu. yds.

l'il’,l]E}D a6 [
z,nm (13 &
l,ﬂw A [1]
1,000 ¢

5‘00 [1] &=

20 M.t BAL

B0 tons

14 acres
20,000 cu. yis.
1000 v <

G4T 000 ¢
187,000 “ ©
o000 -
21,000 © °
5,000 lin, £t

10 pieces
5020 lin. ft.
80 sq. ydsz.
1 joh

88,000 cu. wds.

30 -
4,5% EE Lra
5’00 (13 £1]
1 I
330 lin. ft.
60 cu. wds.
2,000 Ibs.
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Table 1.—Estimate of Quantities--Germantown Retarding Basin—

. Dam and Appurtenanceg—{Continued}

Bpiliway—(Continued)

Concrete 1M Werl oo e .

Concrete in side walls.....
Concrete in paving and floers..... .
Cement e
Backfilling around stroctures. oo e
Embankment, Class F, miscellaneous ...
CleanifiE UD woeeerapee oo e e

Outlet Works

Earth exdavation, Class 1, placed in dam..._.__..
Earth excavation, Class 1, below mean Tow water,
placed in dam... .
Mixed excavation, Class 2o e e
Mixed excavation, Class 2, belew mean low water
Rock excavation, Class 2 -
Rock excavation. Class 2, below mean low water
Mixed excavation, Class 2, foer minor drainage
[ L= 1 USSP
Fock excavation, Class 3, for minor dramage
SYSEETIS e e
Earth excavation, Class 1, miscellaneous. ...
Mixed excavation, Class 2, miscellaneous ...
Rock excavation, Class 3, miscellaneous ...
Concrete in side and head walls of entrance and
outlet _.
Concrete n arches of conduwits ... N
Concrete in inverts of conduits
Concrete in collars of conduits .o
Concrete in side and head walls of entrance and
outlet, below mean low water . -
Concrete in inverts of conduits belew mean low
water

Item

36

13

13a
*14
¥14a

15

15a

1T

*1%
38

41
4
41
41

4ila

4la

Concrete in collars of conduits below mean low

water
Conerete in conduit linings e
Concrete in paving and floors, below mean low

water
Cement
Reinforcing steel ..
Vitrified brick lining
Backflting around structures
Embankment. Class F. miscellaneons. ... .
Furnishing vitrified pipe
Furnishing vitrified pipe specials
Laying witrified pipe
Protective boom and accessories, lumber ...

4ta
42

43a
50
51
52
37
*36
55
55
56
T

Estimated
Cruantity

1,104
2,350

1,150 .

2,000
3,300
1,700

1

67,00

3,500
1,100
1,000
9,500
12,500

500

300
2,004
1,000

500

4,180
2,730
210
470
2,810

1,530

260

1.400

2,450
20,000
229,000
253
12,200
3,300
1,700
20
1,740
17

ci. ¥els.

i "

bbls.
ca. yis,

al 13

job

bhls.
1bs.
oL yds.

[ 13

lin. ft.
pieces
Tin. ft.
M.f.B.M.
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Table 1.—Estimate of Cmantiies—Germantown Retarding Basin—

Outlet Works—(Continned)
Protective boom and accessories, concrete
Protective boom and accessories, concrete below
mean low water
Protective boom and accessories, miscellaneous
cast iron, wrought iron, and steel............ -
Protective boom and accessories, reinforcing steel
Drifling foundations or masonry
Grouting {oundations or masoory...
Miscellaneous cast iron, wroonght
steel {grouting pipe)
Dry rubble paving.:

Riprap

- *54

Crushed rock er gravel
Timber and lumber, miscellanecus
Timber piles less than 20 feet lonp—— .
Timber piles more than 20 feet long

Bronze ...

Cicaning vp

Dam’and Appurtenances—{Continued}

Item

41

32
51
*53

*3z2

i
[}

58
*80
1
i
*ox

Estimated
Quantity
430 cw yds.

40 I3

20,000 Ibs.
21,000
&7 lin, ft.
140 cu. yds.

4,000 Ibs.

700 cu. ¥ds,
2300 Y0
I,MJ ul '

10 MitB. M.
L0000 lin. ft.
1,000 W

30,0040 lhs.
1 joh
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Table 2—Estimate of Quantities—Germantown Retarding Basin—
Roads and Bridges

Estimated
BEoad Ho. 1 Item Quantity
Clearing and grubbing 2 1.5 acres
Grading
Excavation from cut, Class 1 19 7400 cw yds.
Excavation from cut, Class 8o ooooeeeeeeee 20 00 ¢
Excavation from cut, Class S S | 200 "0
Culverts
Two 18-inch vitrified pipe culverts
Excavation, Class 1 19 0 cu. yds.
Backfilling 37 ap M ¥
Concrete 45 gg "
Cement 50 35 bhls
Eeinforcing steel 51 200 1bs.
Vitrifted pipe _. " 55 70 lin. ft.
Four 12-inch vitrified pipe culverts
Excavation, Class 1 : 19 50 cut. yds.
Backfiling an 71
Concrete 46 g0 "~ =
Cement 50 30 bbis.
Reinforcing steel 51 200 Ibs.
Vitrified pipe .. 55 100 lin. ft.
Iron pipe culvetts.... g2 a0 1bs.
Road Surfacing
Unrolled gravel el 60 1,300 cu. ¥ds.
Guard Rails 67 2,500 lin. ft.
Wire Fences .
Fence . .. B8 13800 ¢ ¢
Miscellaneous lumber . 71 0.2 M.it.B.M.
Misecellaneons iron and steel 82 oo lhs,
Steel Bridges
Superstructure 78 Oune 66-it span
Eoad Mo. 2
Clearing and grubbing 2 0.5 acres
Grading
Excavation from borrow, Class 1 ... 19 20,550 cu. yds.
Excavation frem borrow, Class 2. 20 00 ¢ <
Culverts ’
One 2 ft. = 2 Tt. concrete box culvert
Excavation, Class 1 19 &0 cu. yds.
Backfilling Ky b1 1
[Tt o o U OV 46 ap 4w
Cement . 50 50 bbls,
Reinicoreing steel - 5 2,000 lbs,
Road Surfacing :
Unrotled gravel a0 200 cu. yds.
Guard Rails &7 1,900 hLin. fi.

Wire Fences 6B 1,600 “
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Table $—Estimate of Quantitiecs—Englewood Retarding Basin—
Dam and Appurtenances
* Indicates that the items and quantitics are inserted becanse it is desired

to obtain prices for them in the bid. They may or may not be required, de-
pending cn conditions which may arise during constroction,

: Estimated
Stream Control at Dam Ttem Caantity
Risk, damage, etc., and 1,304 cu. yds. of embank-

ment outside of dam, not to be paid for as

embankment 1 1 job
Eaxth excavation, Class 1, above mean low water,

placed in dam & 17,004 cu. yds.
Earth excavation, Class 1, below mean low water,

placed in dam 6a 14,700 " ™
Riprap placed 58 15000 “ ¢
Riprap removed, Class 1, above mean low water,

within limits of dam 6 &,Th0 o
Riprap removed, Class 1, below mean low water,

within limits of dam Ba 7500 ¢ ¢
Cleaning up (23,800 cu. yds. of excavation in

stream control dikes) B5 1 job
Cut-off Trench at Dam
Earth excavation, Class 1, above mean Iow water,

placed in dam i 01,000 cu. yds.
Earih excavation, Class 1, below mean low water,

placed in dam : . 6a 17508 %
Mixed excavation, Class 2, above mean low water *7 ig000 * "
Mixed excavation, Class 2, below mean low water *7a 0000 "M
Rock excavation, Class 3, above mean low water ... *8 s000 ¢ M
Rock excavation, Class 3, below mean low water.... *Ra 1000 * ™
Steel sheet piling: *74 380 tons
Woad sheet piling 73 T 140 ML B.OM.
Main Dam
Clearing and grubbing ... 2 3 acres
Renroval of buildings 3 1 job
Soil stripping used im dam 5 100,000 eu. yds.
Earth excavation, Class 1, for minor drainage

s¥stems 16 "ogs0n MM
Embankment, Class A, hydraclic 6l ... 31 3500000 ¢ %
Embankment, Class B, semi-hydraalic fll. . 3z 00,000 ¢ M

- Embankment, Class C, rolled &l e 33 18000 *

Surface dressing and grassing 38 80000 ¢
Furnighing vitrified pipe . . 5& 22,006 lin. ft
TFarnishing vitrified pipe specials 55 . 1 pieces
Layisg witrified pipe 56 22,020 Hn, [t
Guifar paving 50 3,000 sq. wds.

Cleaging ap i) 1 jab



REPORT QF CHIEF ENGINEER . =

Tablz 3.—Estimate of Quaniities—Englewood Retarding Basin—
Dam and Appurtenances—(Continued)

Estimated

Spillway [tem Cuantity
Clearing and prubbing. 2 2 acres
Earth excavation, Class 1, above mean low water,

placed in dam 13 123,000 cu. yds.
Rock excavation, Class 3, above mean low water... 15 15000 “
Mixed excavation, Clasz 2, for minor drainage

systems *17 1000 "
Rock excavation, Class 3, for minor drainage

s¥stems ——— ¥18 500 ¢
Earth excavation, Class I, miscellaneous. ... *25 o000 *F
Mixed excavation, Class 2, miscellaneons, ..., *a9 2,000 ¢ "
Rock excavation, Class 3, mascellaneous.. ... a0 500 Y
Embankment, Class F, miscellaneous........ - . *36 20,000 Y
Concrete in weir above mean low water... J Y | 4440
Concrete in side walls above mean low water.__.... 41 11,860 “
Concrete in floor paving above mean low water.... 43 1,500 < *
L35 T U 50 28,000 bhis.
Backfilling around strichires. v oeooevrenecece e 37 10,000 cu. yds.
Surface dressing and grassing e 38 goe0 4
Drilling (oundations or mMasonry. ..o 53 5000 lin. it
Grouting [oundations or Masonlfy .. eeeeeeeeee *54 1,000 cu yds.

Migcellaneous cast iron, wrottght iron and steel .

(grouting pipe) e B2 30,000 Tbs.

Furnishing vitrified Pipe...oocooeom oo 55 1,000 lin. ft.
Furnishing vitrified pipe speeials.— .. 55 A0 pieces
Laying vitrified pipe..ooooverieeee 56 1,080 lin ft.
Dry rubble paving..... 5T 200 ¢, yds.
Riprap e e ettt e 58 580 ¢ 0%
Crushed stone or gravel ) *3{0 00 %
CIEatiing UP oo eee e e - a5 1 job
Outlet Works
Earth excavation, Class 1, above mean low water,

placed I dam e 13 23,000 cu. yda.
Earth excavation, Class 1, below mean low water,

placed in dam 13a 3,500 ¢ 0«
Mixed excavation, Class 2, above mean Iow water 14 20000
Mixed excavation, Class 2, below mean low water 14a 17000 ¢ M
Rock excavation, Class 3, below mean low water *15a 3,000 <
Mixed excavation, Class 2, for minor drainape

L g1 L= 1 1 O b Ird 1009 ¢
Rock cxcavation, Class 3, for minor drainage

systoms — ¥R L1 I
Earth excavation, Class 1, miscellaneous ... *ap 200y ¢
Mixed excavation, Class 2, miscellangous...—..... *20 on0 0
Rock excawation, Class 3, miscellancous....... *10 11,

Concrete in side and head walls, entrance and out-
let above mean Tow water ... 41 3420 Y0
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. Table 8.—Estimate of Quantities—Englewood Retarding Basin—

Dam and Appurtenances—{Continued)

Outlet Works—{Continned)

Concrete in arches of conduits above mean low
water
Concrete in inverts of conduits above mean low
water
Concrete in collars of conduits above mean fow
water -
Concrete in side and head walls, entrance and out-
Iet below mean low water .
Concrete in arches of conduits below mean low
water
Concrete in inverts of conduits below mean low
water
Concrete in collats of conduits below mean low
water
Conerete in conduat lindngs oo
Conerete in floor of entrance and outlet below
mean low water
Cement e e
Reinforcing steel in conduit arches oL
Vitrifed brick lining
Protective boom and accessories, concrete in
piers above mean low water. e
Protective boom and accessories, concrete in
piers helow mean low water e
Protective boom and accessories, lomber... ...
Protective boom and accessories, miscellaneons
cast iron, wrought iron and steel.
Protective boom and accessories, reinforcing steel
Embankment, Class F, miscellaneous . ...
Backflling around structures.

Miscellaneous cast iron, wrought iron and steel
(grouting pipe)
Furnishing vitrified pipe
Laying vitrifted pipe et e e enn remeenn
By rubble paving
Riprap
Crushed stone or gravel
Timber and lumber, miscellaneous oo
Timber piles
Timber piles over 20 feet long..
Bronze
Cleaning up

Ttem

41
41
41
41a
4fa
41a

4la
42

43a
50
51
38

£1

f1a-

e

R2
51
*36
3T
*53
*54

*Ra
a5
56
5T
58

50

*1

*ia

Srd
LE
R5

Estimated
Quantity

5,630
220
750

1,710

2,780

410
2,100

2,500
34,000
450,000
302

360

3340
30

20,000
T4, 00
10,004
10,000
5,000
1,000

30,000
1,000
1,008
1,600
3,450

500
20
3,000
2,000
33,000
1

Ibs.

cit. yds.
s [
lin. ft.
o yds.

lbs.

lin. ft.
[1] o
cu. yds.

[ o

MitB.M.
lire. ft.
1bs.

joh
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Table 4. —Estimate of Quantities—Englewood Retarding Basin—
Roads and Eridges

Estimated
Road No. 8 Item Cuantity
‘Clearing and grubbing.. oo - 2 0.5 acre
Grading
Excavation from cut, Class 1o .19 900 cn yds.
Excavation [rom cut, Class 2 20 gop "¢
Excavation from cut, Class 3 21 Lo =
Road Surfacing
Waterbound macadam %] 1,500 sq. yds.
Road No. 4
Clearing and grubbing....coooo e 2 1 acre
Grading
Excavation from cut, Class 1 1% 1,300 cu. yds.
Excavation from cut, Class 2 ) ape "t
Excavation from cut, Class 3. - | 6o < "
Excavation from borrow, Class 1 19 1,780 “ “
Culverts
Two 18-inch vitrified pipe colverts
Excavation, Class 1 14 b1 S
Backfiling kY w " "
Concrete . 46 20 ¥ ¢
Cement e 0 20 bhls
Reinforcing steel 51 150 Ibs
Vitrified pipe - 55 70 lin. ft
Iron pipe culverts a2 600 1bs
Paving
Rolled gravel &1 14,800 sq. yds.
Guard Rails 8y £,900 lin. ft.
Wizre Fences
FeMCe e e 68 T.600 Y
Miscellaneons lumber 71 .1 M.t B M.
Miscellanegus iron and steelo Az 6 1bs.
Steel Bridges
Substructures
Excavation, Class 1 a2 ] 150 cu. yds.
Excavation, Class 2 e B3 40 ¢
Excavation, Class 3 24 2 ¢
Backhlling oo e ar asqg “* “
Concrete B | T
CBIMERE oo rrssm e s e 0 480 bhls.
Reinforcing steel 51 3,200 ibs. _
Superstructure %8 One 117-£. span
Superstructure TR One 204ft. span

Pipe railing 82 1,060 ibs:

Val. 310
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Table 4.—Estimate of Quantities—Englewood Retarding Basin—.

Roadz and Bridges—{Continned)
Road Mo. 5 Ttem
Clearing and grubbing 2
Grading
Excavation from cut, Class oo e 19
Excavation from borrow, Class 1. ... 10
Excavation from cot, Class 2. oo - 20
Excavation from cut, Class 3 21
Culverts
Two 12-inch vitrified pipe culverts
Excavation, Class 1 19
Backhlling 3T
Concrete 456
Cement 50
Reinforcing steel 51
Vitrified pipe 55
Iron pipe culverts ]
Road Surfacing
Unrolied gravel 60
Wire Fences
Fence i
Miscellanecus lomber 71
Misceilaneous iron and steel 82
Road No. 8
Clearing and prubbing: %
Grading
Excavaton from borrow, Class 1. ... 1%
Culverts
One 3 ft. x 2 ft. concrete box culvert
Excavation, Class 1 13
Backfilling 37
Concrete 46
Cement 50
Reinforcing steel L5}
Omne 6 it. x 4 ft. conerete box culvert
Excavation, Class 1 18
" Backhllhing 3
Concrete 445
Cement 50
Reinforcing steel . 51
Iron pipe culverts 82
Road Surfacing
Unrolled gravel G0
Guard Rails 67T
Wire Fences
Fence &8
Miscellaneous iron and steel 82

Estimated
Cuantity

a5k

1,880
500
200
00

10
10
15
100
a0
450

7,000

430

0.4

208,000

50
40
40
0

2,600

150
BO

90
160
6,600
000

560
BT

5,800
300

acre

. ¥

" (1]
L1} 7]

4 7]

cu. yds.
iz ft,

MitB.M.
Ths.

acle

cw. yds.

cix. yds.
Iin. f1.

Ths.
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Table A-—Eetimate of Quantities—Englewood Retarding Basin—
Reads and Eridges—{(Continued)

Road MNo. §—(Continued) Estimated
Steel Bridge Ttem Quantity
Substructure
Excavation, Class 1 R 22 1,600 cu. yds,
Excavation, Class o 23 200 ¢
Excavation, Class 3w, 24 400 <
Excavation, Class 1 22a oo ¢
Excavation, Class 2 23a 1wy =<
Excavation, Class 3 ) 43 4 o
Backflling oo Ex 1,300 % 0
CORCERLE oo eeae 41 1100 *
Concrete ... Hla soa MM
Cement .. 50 2,400 bhls.
Reinforcing steel 51 £0,000 Ihs.
Timber piles.... 72 1,600 lin. ft.
Moving and raising existing superstructure._. . 81 Two 119-ft. spans
B 24T0T -1 1 53 200 cu. yds.
Road No. 7
Clearing and grebbing 2 1 acre
Grading
Excavation from cut, Class 1. . 19 5,400 o yds.
Excavation from borrow, Class 1. - 18 26,500 "
Excavation from cut, Class 2. . ... 20 yoo * o0
Excavation from cut, Class S oeeeeees 21 o6 " "
Culverts T
Omne 3 ft. x 2 ft. concrete box culvert
Excavation, Class 1 .. 18 a0 " w
Backfilling - .. 3T 20 " "
Concrete - 48 T
CoMBNE o) " 50 70 bbls.
Reinforcing stecl .. . 51 - 2,700 1bs,
Four 12-inch vitrified pipe culverts
Excavation, Class 1 . 18 40 cu. yds,
Backfilling - 37 - U
Concrete ... ) . 48 g "
CRIMENE e 1) 20 bbls.
Reinforcing steel .o 51 200 1hs,
¥itrihied pipe 56 120 lin. fr.
One 18-inch vitrihed pipe culvert
Excavatien, Class 1 19 20 cu. ¥ds.
Backhlling B o * "
Concrete 46 1w " -
Cement ... 50 20 bbls.
Reinforcing steel 51 100 Ihs,
Vitrified pipe oo 55 40 lin, ft.
Tron pipe culverts. . B2 00 lbs.
Road Surfacing
Usnrolled gravel &0 1,100 . yds.

Guard HRails a7 2200 lin. ft.
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Table 4—Estimate of Quantities—Engfewood Retarding Basin—

Roads and Bridges—(Continued)

Road No. ¥—{Continued)

Wire Fences Item
Fence 1]
Miscellaneons lumber 71
Miscellaneous iron and steel. .. e 82

Steel Bridge ever Brush Creek
Substructure

Extcavation, Class T e seere s 22
Ezxczvation, Class 2 23
Excavation, Class 3 24
Backfilling at
Coencrete 41
Cement 50
Reinforcing steel 51
Morving and raising existing ssperstructure—..... B1
Steel Bridge over Stillwater River
Substructitre
Excavation, Class 1 23
Excavation, Class 2 23
Excavation, Class 3 24
Extcavation, Class 1 293
Excavation, Class 2 23a
Excavation, Class 3 2da
Backfilling . kid
Concrete 11
COnCret e e £1a
Cement 1]
Reinforcing steel . s 51
Timher piles . Y2
Removing, transporting and re-erecting exist-
ing superstructore : &1
Riprap o

Estimated
Quantity

49,400 lin, ft.
02 MitB.M.
60 1bs.

400 i, yds.

100
100
0
2l

al ELl

i (L8

[ i

430 bbls.

17,500

lbs.

One 48-ft. span

400
100
260
300

36
20
500
400
200
a50
18,500
1,000

cu. ¥ds.

3] (13

" 13

bhls,
Ibs.
fin. ft.

Two 120-ft. spans
150 cu. yds.
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Table 5.—Estimate -of Quantities—Lockington Retarding Basin—
Dam and Appurtenances
* Indicates that the items and quantities are inserted hecause it is desired

to obtain prices for them in the bid They may or may not be required, de-
pending on conditions whick may arise during constroction.

Estimated

Stream Contral at Dam 1tem Qnantity
Risk, damage, etc ‘ 1 1 job
Cut-off Trench at Dam
Earth excavation, Class 1, above mean low water,

placed in dam & 65,000 cu. yds.
Earth excavation, Class 1, below mean low water,

placed in dam fia 33000 * *
Mixed excavation, Class 2, above mean low water %7 3o Y0
Mixzed excavation, Class 2, below mean low water *7a 000 ¢
Rock excavation, Class 2, above mean low water.. *B zoenp Y
Rock excavation, Class 3. below mean low water. *Ba oop 40
Wood sheet piling..... 73 40 M it B.M,
Steel sheet piling....... e e T4 380 tons
Main Dam
Clearing and grubbing, .o e 2 0 acres
Remaoval of buildings 3 1 job
Soil stripping, used in dam .. . 5 42,000 cu. yds,
Embankment, Class A, hydraulic ... ... n B4pnn
Embankment, Class B, semi-hydraulic i1 .. .. R 248000 % 7
Embankment, Class C, rolled il . . ... T3 19000 ¢ ¢
Embankment, Class F, miscellaneons &ll........ ... *1& 2000 % %
Surface dressing and grassing........... ... ... 38 45000 ¢ ¢
Earth excavation, Class 1. for minor dranage

E 1 S 16 140 -
Furnishing vitrified pipe .o e . 33 9,000 Yin. ft,
Furnishing witrified pipe specials . .. ... ... . &5 10 pieces
Laying vitrificd pipe : - . 58 8,020 lin. fr.
Guiter paving .. S 1 1,600 sq. yds.
Cleaning up emmeme e e e L 1 jolb
Cutlet Works and Spillway
Earth excavation, Class 1 above mean low water,

placed in dam 12 74000 ¢n, yds.
Earth excavation, Class 1, below mean low water,

placed in dam 13a 28000 -
Mixed excavation, Class 2,"above mean low water *12 2000 = *
Mixed excavation, Class 2, below mean low water *14a ro0p oo
Rock excavation, Class 3, above mean low water.. #15 i000 *
Rock excavation, Class 2, below mean low water.. 15a 4500 * “

Mixed excavation, Class 2, for minor drainage
s¥stems 17 200 %




150 MIAMI CONSERVANCY DISTRICT

Table 5 —Estimate of Quantities—Lockington Retarding Basin—

Dam and Appurtenances—(Centinued)

Outlet Works and Spillway—({Continoed) Item

Rock excavation, Class 3, for minor drainage

systems
Earth excavation, Class 1, miscellaneous.
Mixed excavation, Class 2, miscellaneous. "
Rock excavation, Class 3, miscellaneous. ...

Dirifling of foundations of MESONTY. e .. *53
Grouting of foundations or Masonry. o oeen 54
Miscellaneous cast iron, wrodght iron and steel
(pipe for grouting) *32
Concrete in spillway weir above mean low water.. €1
Concrete in side walls above mean low water-—.... 41
Concrete in spillway weir below mean low water 21a
Concrete in side walls below mean low water....—  4la
Concrete in conduit linings . 4z
Concrete in paving and floors below mean low
water 43a
Cement . &0
Reinforcing steel 51
Vitrified brick lining . A2t
Furnishing vitrified pipe 55
Furnishing vitrified pipe specials 55
Laying vitrified pipe oo 56
Embankment, Class F, miscellanecus fill ... *36
Backfilling arotnd stroctEres. o eeeeee e 37
Biry rubble paving. .o a7
Riprap 53
Crushed rock or kravel *§0
Protective boom and accessories, himber . 7o
Protective beoom and accessorics, concrete, above
mean low water. 41
Protective boom and accessories, concrete, below
mean low water - 4la
Protective boom and accessories, muscellameous
cast iron, wrought iron, and steel ... 82
Timber and lumber, miscellanecus *71
Timber piles, less than 20 feet longo . nneeeee .. ¥T8
Timber piles, over 20 feet long *rax

Cleaning up &

Estimated
Cuantity

100
1,000
500
200
5,000
1,000

20,000
2,500
22,000
500
6,650
200

3,800
61,000
35,000

an

1,000

20

1,040

3,000
15,000

1,600

2,200

1,000

22

500

an

20,000
10
3,000
2000
1

cn. yds.

ue o

bbls.
1bs.

cu. yds.
lia. ft.
pieces
lin. ft.
ci. ¥ds.

" W

1bs.
M.ft.B. M.
Hn, It

jobr
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Table &.—Estimate of Quactiies—Lockington Retarding Basin—
Ropads and Bridges

Estimated
Road MNo. & Ttem Cuantity
Clearing and grubbing e e 2 0.5 acre
Grading
Excavation from cut, Class 1. ... .. 19 TOO cu. yds.
Excavation from cut, Class 2. .. BD 4 "o
Excavation from cut, Class 3o ol 21 a0 "=
Iron Pipe Culverts... - U B2 M 1hs,
Eoad Surfacing
Unrolled gravel...... .. - B T.200 cu. vibs.
Guard Rails ... ... SR - 1 12000 1in, ft.
Wire Fences
Fence . T SV - S 400 % ¢
Miscellaneons lumber e TL 01 M.ft. B AL
Miscellancous iron and steel._ . a2 300 Ibs.
Steel Bridge i
SUperstriChILe e e Th One %8-ft. span
Road No. &
Ctezring and grubbing. .. 2 05 acre
Grading
Excavation from cut, Class 1. ... it 9,300 cu. vds.
Excavation from berrow, Class 1. .. 1% 000 ¢ ¢
Excavation frem cut, Class 2. - 200 v ™
Excavation from cut, Class 8 e 21 200 < ¢
Calverts
Two 12-inch vitrified pipe culverts
Excavation, Class 1o e 12 zp "
Backhlling ... [, 37 m ="
Conerete L I L
Cement . . . &80 ) 20 bhls.
Steel et e 51 100 ihs.
Vitrified pipe .. 53 60 lin. fe
Foar 18-inch witrihed pipe culverts
Excavation, Class 1. . 1 40 cuw. yds.
Backflling I 20 ¢
Concrete 46 30 -
Cement : ... 50 50 bhbls,
Reinforeing steel o 51 100 1bs.
Vitrified pipe . ... &8 110 lin. ft.
Two 3 ft. x 2 [t. concrete box culverts
Excavation, Class 1. e 19 €0 ca. yds.
Backflling . . T Cogp oM
Concrete - 44 4w "
Cement 50 70 bhbis.

Reinforcing steel 51 2,600 Ths,
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Tahle §.—Estimate of Quantities—Lockington Retarding Basln—

Roads and Bridges—(Continued)

'Road No. 9—{Continued)

Two 6 ft x 4 i, concrete box culverts

Excavation, Class 1

Backfilling ...

Concrete

Cement

EReinforcing steel ...
Iron pipe culverts

Foad Surfacing
Unrolled gravet

Guatrd Rails

Wire Fences
Fence

Miscellaneons lumber

Mizcellanecus iron and steel

Steel Bridge
Substructure
Excavation, Class 1

Excavation, Class &

Excavation, Class 3

Backfilling

Concrete ... "

Cement

Superstructure ..

Road No. 10
Clearing and grubbing

Grading

Excavation from cut, Class 1
Excavation from bortow, Class 1

Culverts

QOne 4 ft. x 3 fr. concrete box culvert

Excavation, Class 1.

Backflling
Concrete

Cement

Eeinforcing steel

One 3 ft. x 2 ft. concrete box culvert

Excavation, Class 1
Backfilling

‘Concrete

Cement

Reinforcing steel

Irdm pipe culverts

Item

37

L1
5l
8%

67

71
B2

22
23
24

e

19
19

1%
a7

50
51

1
&
46
50
51
52

Estimated
Quantity

80 cu. yds.

5-0‘ an £

&D al 1]

105 bhls.
4106 lbs.
2600 "

1,600 cu. yda.
1,400 lin. ft.

1‘1’,2&] LL] aF
.6 M.ft.B.M.
2,200 lbs.

250 cu. yds.
ﬁﬂ ol LLl
40 L1} "
lﬁﬂ o re
Eﬂ“ 1] o
200 bbls,
Que 50-ft. spar

0.5 acre

300 co. yds.
26,700 ¢ "
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Table .—Estimate of Quantitics—Lockington Retarding Basin—
Roads and Bridges—{Continyed}

Estimated

Road Neo. 10—{Caontinzed} Item Ouantity
Road Sarfacing
Unrolled gravel ... G 400 co. yds.
Guard Rails .. ... . BT 2,800 lin. fr.
Wire Fences
Fence . 66 1,000 v
Miscellaneous iron and steel . 52 300 Ihs.
Road No. 11
Clearing and grubbing 2 45 acres
Grading
Excavation from eut, Class 1. ... . 19 10,000 £u. yds.
Excavation from bofrow, Class 1. _ . 19 4550 1O
Excavation from ecut, Class 2 20 300 ¢ 0
Excavation from cut, Class 3o e 21 200 M
Culverts
One 4 it. x 3 it concrete box culvert
Excavation, Class 1 T 0 cu. yds.
Backfilling . e - 20 " 0"
[T = =SSO 48 15 % =
Cement 30 25 bbls.
Renforcing steel il 00 lbs
Eight 18-inch witrified pipe culverts
Excavation, Class 1 .. 13 120 ¢n. yds.
Backiilling —— v me ¢
Concrete . . 48 55 W0
Cetent oo e, . A0 105 hhls.
Reinforcing steel . 5Bl 600 ibs.
Vitrified pIpe oo e e e 33 200 Iin. ft.
Iron pipe culwerts e - e 32 1,700 1bs.
Concrete Slab Bridge
Excavation, Class 1o 23 50 cu. yds.
Excavation, Class 3. ... 23 w e
Excavation, Class 3 24 B o
Backfilling . . 3T ag oo
Conerete in substrecture . e 41 6 <
Conerete in superstructure. ... e et 46 40 ©
Cement . {1 180 bhis.
Reinforcing steel 51 4,800 ths.
Pipe railing S B2 450 -
Eoad Surfacing
Unrelled gravel . rif 1,600 cu. yds.
Guard Rails ... 7 000 lin. ft.
Wire Fences
o U &R 19006 ¢
Miscellaneous Tamber .. . 1 0.5 M.t B M.

Miscellanecus iron and sweel — 8% 1,650 Ibs.
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Takle 7.~Rstimate of Quantities—Taylorsville Retarding Basin—
Dam and Appurtenances

* Indicates that the items and guantities are inserted because it is desired
to obtain prices for them in the Bid. They may or may not be required, de-
pending on conditions which may arise during construction.

Estimated

Stream Control at Dam Item Quantity
Risk, damage, etc., and 25000 co. yds. of embank-

ment outside of dam, not to be paid for as em-

bankment . 1 t job
Riprap placed 58 1,500 cu. yds.
Cleaning up (21,000 co. yds. of ercavation in

stream contlrul dikes) g3 1 job
Cat-off Trench at Dam
Earth excavation, Class 1, above mean low water,

placed in dam [ 39000 cu. yds.
Earth excavation, Class 1, helow mean low water,

placed in dam fa 56000 ¢
Mixed excavation, Class 2, above mean low water 7 10000 “ ™
Mixed excavation, Class 2, below mean low water 7a 5000 * ¢
Rock excavation, Class 3, above mean low water.. 8 5000 ¢
Rock excavation. Class &, below mean low water..  Sa 1000 *
Wood sheet piling. .o 73 120 R it B.AT.
Steel sheet piling 74 350 tons
Main Dam )
Removal of buildings 3 1 job
Soil stripping, used in dam 5 34000 cu. yds.
Embankment, Class A, hydraulic Al 31 580000 < M
Embankmeat, Class B, semi-hydranlic fill . 22 610,000 <
Embankment, Class C, rolted Al _ 33 0000
Surface dressing and grassing IR 5,000 4
Earth excavation, Class 1, for minor drainags

S¥stems SO 16 1200 v 0«
Fuoraishing vitrified pipe.. e 55 8,800 lin. ft.
Furnishing vitrified pipe specials.. oo 55 10 pieces
Laying vitrificd pipe 56 8820 lin. fr.
Gufter paving 53 1,180 5q, yds.
Cleaning up &5 1 job
Qutlet Works and Spillway
Clearing and grubbing 2 21 acres
Earth excavation, Class 1, above mean low water, .

placed in dam 13 450,000 cu yds.
KEarth excavation, Class 1, below mean low water,

placed in dam 13a 35000 Y0
Mixed excavation, Class 2, above mean low water 14 218,000 ¢
Mixed excavation, Class 2, belew mean low water 14a o1,000 + "
Rock excavation, Class 3, above mean low water . ¥15 o000 "%
Rock excavation, Class 3, below mean low water *I15a 2000 ¢

Mixed excavation, Class 2, {or minor drainage
SYSERIIIS oo eeeeceeseerememeare e *17 400 " ¥
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Table T.—Estimate of Quantitiecs—Taylersville Retarding Basin—

Dam and Appurtenances—{Continoed)

Ontlet Works and Spillway—{Continued) Item
Rock excavation, Class 3, for minor drainage

systems e ¥18
Earth excavation, Class 1, miscellaneons............ *25
Mixed excavation, Class 2, miscellaneons........ 24
"Rock excavation, Class 3, miscellaneous. ... *30
Dirilting of foundations or masonty . *53
Grouting of foundations or masonry...— ... *54

Miscellaneous cast iron, wrought iron and steel

{pipe for grouting) 53

Concrete in west side wall above mean low water 41
Concrete in west side wall below mean low water 4la
concrete in east side wall above mean low water 41
Concrete in east side wall below mean low water 41a
Loncrete in rock facing along east side of chan-

nel, above mMEAN 1oW WALEE o roeeereeans ceemeecee s eene 41
Concrete in rock facing along east side of chan-

nied, below mean low water 41a
Concrete in spillway  weir {including training

piers) above mean low water .o — 41
Concrete in spillway  weir (including training

piers} below mean low water. . 4la
Concrete in conduoit linings 42
Concrete in floor of entrance and outler below

mean low watet . . 43a
Cement oo e e 50
Reinforcimg steel oo e *351
Vitrified brick lining. 52
Furnishing vitrificd pipe. S 55
Furnishing witrified pipe specials. oo 55
Laying vitrified pipe 36
Emhbankment, Class ¥, miscellanecus Al ... - ®iB
Backfilling avound structiires. 37
Dry robble paving AT
Riprap 58
Crushed rock or gravel *G0
Protective boom and accessories, concrete in

piers, above mean low water. .. 41
Protective boom and accessories, concrete in

piers, below mean low water._.._..._ 41a
Protective boom and accessories, reinforcing steel 51
Protective boom and accessories, lumber. ... 70
Protective boom and accessories, miscellaneous

cast iron, wrought iron, and steel._.. .. g2
Timber and lumber, miscellaneous. 7L
Timber piles, less than 20 fect longe e — ¥3
Timber piiles, over 20 feet long o
Cleaning up B4

Estimated
Quantity

200 cu. yds.
5000 ¢ M
2,000 ¥ 0
l,ﬂﬂﬂ [T} [
5,000 Iin, it
LOO% cu. yds.

10,000 Ths.
11,%00 cu. yds.
4620 * “
T
15700 %0

1100 *
53[} EL] “
3650 ¢ 7

2380 "
qan <

12000 " =
B0.00 bibls,
200,000 1hs,
84 ¢t yds.
4.400 lin. fr
50 pieces
4500 lin, it
10,000 cu. yds.
14000 <

2,500 a &
4000 ¢ 0®
1,0{!“ il 119
1;050 il 11
g - "
200,000 Ths.
23 M.ic.B.M.
30,000 ibs.
10 M.t B,
3,000 lin. ft.
2000 =

1 joh
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Table 8.—Estimate of Quantities—Taylorsvilie Retarding Basin—

Roads and Bridges
Estimated
Recad No. 12 Tiem Chuantity
Clearing and Grubbing. e 2 0.5 acre
Grading
Excavation from cut, Class 1 e 1% 1,360 cu. yds.
Excavation from botrow, Class 1... 19 2a0p 40
Excavation from cut, Class 2. . B0 agn Y«
Excavation from eut, Class 3. 2 1wy
Culverts
Omne 3 ft. x 2 ft. concrete box colvert
Excavation, Class 1 19 20 < "
Baclkfilling ... 37 15 = *
T T B o e st e o eanenn 46 15 < ¢
Coment e e _ 50 25 bhbls,
Retnforcing steel e 51 300 lhbs.
Two 1B-inch vitrified pipe culverts
Excavation, ClAss Lo eeceeceeeeeces 19 20 cu. yds.
Backhlling : — 37 I
MR ettt e 48 5« v
Cement 50 25 hbls
Reinforcing steel L — 51 200 lhs.
Vitrified pipe eememres oo e 53 80 lin. ft.
Iron pipe COlWeTES ..o &2 o lbs.
Road Surfacing
Unrolled gravel oo 80 660 co. yds.
Guard Rails et eeemee et 67 200 lin, ft.
Wire Fences
Fence .. . £8 200 ¢
Miscellanegus Iumber N Tl 0.2 MfB M,
Miscellaneous iron and steel ... .. 82 000 1hbs.
Rocad No. 13
Clearing and Grobbing. oo 2 1.5 acres
Grading
Excaration from cat. Class 1. .. S 149 2,250 cu. yds,
Excavation from ecut. Class S 20 s00 "
Excavation from cat, Class 3. e 21 Mmnp <™
Culverts
Oqe 2 ft. x 2 ft. concrete box culvert
Excavation, Class 1o 19 oM
Backfilling 37 a0 -
I LU 46 g0 "
Cement 50 35 bbls
Reinforcing steel ... . 51 90 1bs.
Pwo 12-inch witrified pipe culverts
Excavation. Class 1 e 18 an cw. yds.
Backiilling a7 L
LTt o = OO 45 g =
Cement ... 5O 15 hhbls.,
Reinforeing steel 51 1% Ths.

Vitrified pipe . 55 &0 laz. £f.
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Table 8.—Estimate of Quantities—Taylorsville Retarding Basm—
Roads and Bridges—{Cantinued)

Estimated
Rozd No. 13—{Continuzed} - Item Cluantity
Iton pipe culverts &z a8 1bs,
Road Surfacing
Unrolled gravet 60 1,300 eu., yds.
Guard Rails 67 6000 1, £
Wire Fances .
Feace GR 10800 < 0™
Miscelaneous lumber 1 0.2 Mt B
Miscellaneous iron.... B2 S0 1hs.
Steet Bridges
One substructure
Excavation, Class 1 e 22 800 - cuL yida.
Excavation, Class 2 22 we ¥
Excavation, Class 3o — 24 7 I
Backflling . ) 50 ¢
Concrete 41 ang ¢ “
Cement ) 50 1400 bbls.
Superstritcture 78 One 32-fi-span
Superstructure 8 One 145-ft.span
Road No. 14
Clearing and Grubbing. a 0.5 acre
{zrading
Excavation from borrow, Class 5 D 19 28,000 cu. yis.
LCulverts
One 4 Tt. x 3 ft. concrete box culvert
Excavation, Class 1. 15 oo ¢
Backfilling 37 Ep %
Concrete 445 w * -
Cement 50 50 bbls,
Reinforcing stecl 51 1,800 1bs,
Road Surfacing
Roted gravel e e 61 2,300 3q, yds.
Goard Rails ... .. BT 2400 hin. ft.
Wire Fences a3 2400 v ¥
Eoad NHo. 15
Clearing and Grubbing 2 05 acre
Grading
Excavation from borrow, Class 1. e 19 15,260 cu. yis. -
Culverts
One 4 ft. x 2 ft. concrete box culvert
Excavation, Class 1 1% wmg - "
Backilling . o 7 B
Concrete 4h ap ¢
Cement ... 50 50 hills
Rcil_iforéing steel &l 4:800 . ths,
Road Surfacing '
Unrotled gravel 60 200 cuoyile.
Guard Rails 67 2,200 lin. ft

Wire Fences 68 2o00 ¢ ¥
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Table 8.—Estimate of Quantities—Taylorsviile Retarding Basin—
Protection for Tippscanas City
* Indicates that the items and quantties are inserted because it is desired

to obtzin prices for them in the bid. They may or may not be required, de-
pending on conditions which may arise during constroction.

o Estimated
Levee Construction Item Cuantity
Clearing and grubbing . - B *10 acres
Removal of buildings 3 1 job
Soil stripping 5 10,200 cu. ¥ds.
Embankment, Class E, {from borrow pits)....... 35 220,000 M
Surface dressing and grassing. 3B 11,0 ¢ <
Retaining Wails
Excavation, Class 2, for retaining walls—......— ... *23 1w "
Excavation, Class 2, for same, below mean low

water....—.. *23a g "
Backfilling . *37 b L1
Concrete - - : M1 5" "
Cement 1 & bbls.
Reinforcing steel 51 1,000 lbs.

Drainage System
Excavation, Class 1, minor drainage... 16 10,000 cu. yds.

Excavation, Class 2, minor drainage... 17 o0 ¢
Excavation, Class 3, minor drainage *18 %1
Excavation, Class 1, and backflling for trenches. . 25 4000 ¢ ¢
Excavation, Class 2, and backhlling for trenches.. *25 o v
Excavation, Class 3, and backfilling for trenches.. *27 100 * ¢
Concrete apron 43 By v
Concrete in eulverts, etc 45 2400 " ¢
Concrete in manholes, ete 47 1 B
Cement 50 3,054 bbls.
Beinforcing steel .. 51 40,00¢ lbs,
Fuornashing vitrified pipe G5 List price $805
Laying witrifted pipe. o — 56 9,000 inch-ft.
Timber piles . *2 104 Iin, 1.
Furnishing cast iron pipe T 3 tons
Laying cast iron pipe. . — 7B 580 inch-ft.
Flood gates "7 11,000 lbs.
Miscellaneous cast jron, wrought iron and steel.. 32 . 15000 "
Street and Rajirozd Modifications .

Exeavation, Class {, cutsand flls . 19 10500 cu. wds,
Excavation, Class 3, cuts and fills..___ . || igg “ .
Excavation, Class 3, cuts and fills 21 129 *
Macadam paving 63 - 2,800 sq. yds.
Concrete paving 65 208 v ¢
Cement . 50 . 420 bbls.

Guoard rails @7 L,00¢ lin. ft.
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Table 16—Estimete of Quantities—Huffman Retarding Basin—

Dam and Appurtenances

* Tndicates that the items and quantities are inserted because it s desired
to obtain prices for them in the bid. They may or may not be required, de-
pending on conditions which may arise during construction.

General
Excavation, Class 1, miscellaneons..coocceees
Excavation, Class 2, miscellaneous. ... ...
Excavation, Class 3, miscellaneots. ..o
Cleaning up

Stream Controel at Dam

Risk, damage, and 15,500 cu. yds. of embankment
outside of dam, not to be paid for as em-
banloment

Earth excavation, Class 1, abeve mean low water,
placed in dam

Earth excavatdon, Class 1, hel{:w mean low water,
placed in dam

Riprap placed

Riprap removed, Class 1, above mean low water,
within limits of dam

Riprap removed, Class 1, below mean low water,
within limits of dam

Cleaning up (7,600 cu. yds. of excavation in stream
control dikes}

Cut-off Trench at Dam

Earth excavation, Class 1, above mean low water,
placed in dam
Earth excavation, Class 1, below mean low water,
placed in dam
Mixed excavation, Class 2, above mean low water
Mixed excavation, Class 2, below mean low water
Rock excavation, Class 2, above mean low water—
Rock excavation, Class 3, below mean low water..
Wood shect piling
Steel sheet piling.

Maio Dam

Clearing and grubbing

Removal of buildings

Soil stripping used in dam

Earth excavation, Class 1, for minor drainage
systems

Embankment, Class A, hydranlic Ao ..

Embankment, Class B, semi-hydraulic fll........

Embankment, Class C, rolled Al . .

Surface dressing and grassing

Furnishing vitrified pipe

Estimated
Item Quantity
*29 10 cn. yds.
*20 0w
*ap w0~ -
85 1 joh
1 1 job
] 25,000 cw yds.

fig zio00 ¥ ™

58 7,6“0 I a
ﬁ 21i"0 al 4%
&a 4400 =
A5 1 job

8 30,000 cu, wds

fa om0

¥ 10000 * "

Ta 5000 " 0
*g 5000 ¢
*83. 1..[){}{5 1 13
T3 156 M.it. B M.
T4 455 tons

2 6 acres

1 job

5 46,000 cu. yds
18 1600 " *
31 1380000 ¢ *
33 250,000 ¢
*33 20,000 "
33 . 45000 " “
55 8,900 lin. it,
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Table 10.—Estimate of Quantitice—Huffman Retarding Basin—
Dam and Appurtenznces—{Continaed)

Estimated
Main Dam{Continyed) Item Quantity
Farnishing vitrified pipe specials 1 10 pieces
Laying vitrified pipe 56 8,920 Hn. ft.
Gutter paving 59 1,400 sq. Fds.
Cleaning up B5 1 joh
Outlet Works and Spillway
Clearing amd grubbing - 8 zcres
Earth excavation, Class 1, abowre megn low water,
placed in dam 13 33,000 co.yds.
Farth excavation, Class 1, below mean low water,
placed in dam : 13a doop <
Mixed excasation, Class 2, aboyve mean low water 12 Ag2000 ™ "
Mixed excavation, Class 2, below mean low water lda 88000 ¢
Rock excavation, Class 3, above mzan Jow water. *15 ° . §000 "
Raock excavation, Class %, below mean low water.. *15a a0 v ¢
Mixed excavation, Class 2, for minor deainage
systems. 0 SOop ¢
Rock excavation, Class 2, for minor drainage
systems. *15 ge0 * ¢
Earth excavation, Class 1, miscelizneous. ... g 5000 ¥
Mixed excavation, Class 2, miscellaneons *a9 g000 * ¥
Rock excavation, Class 3, miscellaneocus e ¥30 oo MO
Embankment, Class F, miscellaneons_ .. . *38 10000 =
Backfill around structures - pa00 < ¢
Concrete in south wall abowe mean low water...... 41 T80 ¥ M
Concrete in south wall below mean low water....... 413 po20 ¢ M
Cloncrete in north wall, ahove mean low water...... 41 10,300 7
Concrete in north wall, below mean low water...... 41a 780 M
Comnerete in spillway proper, above mean low-water 41 4350 1
Concrete in spillway proper, below mean low watar  41a 1540 O
Concrete in vertical cutoffs in dam, abowve snean
low water . 41 680 ¢
Concrete in conduit lining. 42 ano -0
Concrete it Aoor paving—entrance and outlet be-
low mean low water 435 o500 ¥
Cement 50 . B5.000 hbis.
Reinforcing steel 51 300,000 1bs.
Protective booin and accessories, reinforced con-
crete in piers, above mean low water........—... 4 H60 cn. yds.
Protective boom and accessories, -retnforced con-
crete in piees, below mean low water. . 4la a4 tF
Protective boom and accessories, lumber ... ... - ™ " zz M.ftB.M.
FProtective boom and accessories, reinforcing steel 51 100,600 he.

Protective boom and accessories, mtiscellaneous
«cast-iron, wrowght iron, and steelaeee ... &2 25000 “
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Table 10.~-Estimate of Quantities—Hufman Retarding Basin—
Dam and Appurtenances—(Continned)

Estimated
Qutlet Works and Spillway—(Continued) Item Quantity
Vitrihed brick lining, i 52 0 cu. yds.
Drilling foundations or masonry.... .o *53 10,000 lin. fi.
Grouting foundations or masonry... e ¥54 2,000 cu. yds.
Miscellaneous cast iron, wrought iron and steel,

{gronting pipe) 52 57400 1bs.
Furnishing wvitrified pipe.. oo e L1 8,400 lin. it
Furnishing vitrified pipe specials . .. 55 Al pieces
Laying vitrified pipe.. : . 56 8,580 lin. ft.
Dry rubble paving. R — I 1,800 cu. yds.
R AD ettt e e 5B 400 ="
Crushed rock or gravel ; 50 1,000 ¢
Timber and lumber, miscellaneons. .o i1 15 M.it.B.M,
Timber piles e 2,000 lin. &
Timber piles over 20 feet long. 7 2,000 ¢ ¥
CLEANINE UD srireserrrrrmostsemecsnmesss oo e s sossesrssscs eormssa &5 1 job

Yo. »11
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“Table 1I.—Estimate of Quantities—Hufiman Retarding Basin—
Reads and Bridges

Estimated
Read Ho. 18 Item Quantity
Clearing and Grubbing 2 0.5 acre
Grading
Excavation frem cut, Class 1 19 1140 ew, vds.
Excavation from borrow, Class 1. 19 4,000 ¢ "
Excavation from cut, Class 8. s 20 400
Excavation from cut, Class 3. s 21 200 ¢
Culverts
Three 18-inch vitrified pipe culverts
Excavation, Class Lo eeeen 19 71 S
Backhlling oo ereeermere e et er e e e 27 0w < "
Concrete S 46 2 <™
[ =0 a0 30 bhbls.
Reinforcing steel ... 51 200 1hs.
Vitrified pipe 55 120 Ha. it.
Eight 12-inch vitrified pipe culverts
Excavation, Class 1 19 100 cu. yds.
Backhlling 37 &0 ¢
Concrete e enesen et e et enr e een e 45 0 " "
Cement e O Y0 bbls.
Reinioreing steel ... 51 400 1bs.
Viteified pipe . 55 200 lin. ft.
One 6 ft. x 4 it concrete box culvert
Excavation, Class 2 . 19 40 cu. yds.
Backfilling a7 21 S
Concrete 46 g5 <M
Cement 50 45 bhls.
Reinforcing steel 51 1,500 lhbs.
One 3 ft. x 3 ft. concrete box culvert
Excavation, Class 1 ) 19 30 ew. yds.
Backfilting T ap « -
Concrete 46 g5« o
Cement 50 45 bbls.
Reinforcing steel 51 1,500 lbs.
Iron pipe culverts . B3 2000 -
Concrete Slab Bridges
Excavation, Class 1 29 40, cu., yds.
Excavation, Class 2 a3 = | I
Excavation, ClAsE & cenearen 24 20 "
Backfilling oo e s 37 40 M
Concrete in substructure. o e - 41 60 “ "
Concrete in superstructure 45 g =
Cement ! 50 100 bhls,
Reinforcing steel ... 51 1,300 Ihs.

Road Surfacing
Rolled gravel 61 21,500 sq. yds.
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Table 11.—Estimate of Quantdtes—Hunffman Retarding Basin——
Roads and Bridges-—{Continued}

] Estimated
Road Noa. 18—{Caontinuzed) Ttem Cruantity
Guard Raliis . (SRR - 500 lin. ft.
Wire Fences
Fence .o, - i1 24,000
Miscellanecus lumber 71 05 M.ft.B.M,
Miscellanecus fron and steel ... 22 1800 1hs.
Road No. 17
Clearing and Grubbing. . o e 2 0.5 agre
Grading
Excavation from cut, Class 1o eceeecees 13 2,370 cu. yds,
Excavation from cut, Class 2. ... 20 00 "¢
| Excavation from cut, Class 3o cecees 21 we *o
Culrerts
Three 18-inch vitrified pipe culverts
Excavation, Class 1o 10 LTI
Backhlling oo U+ ap "
Concrete o R — 46 20 "«
CRIMBEE oo 50 35 bbls.
Reinforcing steel . e e 51 200 lhs.
Viirifted pipe ... et eeemeet evememes e+ ememeamnnres e 33 30 lin. ft.
Iron pipe culverts e e o ra 3 1bs.
Steel Bridges
SUperstruCtire .o e T8 Che 108-Ft. span
Guard Rails e h 6.600 lin_ ft.
Wire Fences
Fence et e 65 . 4400 0™
Miscellaneous lumhber Tl 01 MitB.M.
Miscellaneous iron and steef ... a2 200 1bs.
Road Surfacing
Unrodled gravel e e oo B8 000 cir. yds.
Reoad Mo. 18
Clearing and Grubbing. 2 0.5 acre
Grading
Excavation from borrow, Class 1. ... 19 83.000 cu. yds.
Concrete Slab Bridge
Excavation, Class 1. ... HE] 6O <K
Excavation, Class 2. ... - .23 29 v =
Excavation, Class 3 R 24 (71 B
Backilling e Y A 6y -
Concrete in substructure . 41 00 = -
Concrete in superstruciure .. 46 sy -
CemMENE e e 50 230 bhbls.
Reinforcing steel 3| 5,400 Ths.
Lengthening Existing Concrete Bridge ]
Fxcavation, Class 1 - 20 cu. yds. '

Excavation, Class S e, b2 T 1 I
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_ Takle 11.—Estimate of Quantites—Huffman Retarding Basin—
Foads and Bridges—{Continued)

. Estimated.
Read No. 18—{Continned) : - Item Ouantity
Excavation, Class 3 24 1% ¢ yds.
Backfilling — 37 20 * "
Concrete in substructure. ., o i .41 apn =<
Concrete in superstructure .. 4B w < -
Cenment ST 1 50 bbls.
Reinforcing steel et oo . 5 To0 [bs.
Miscellaneous iron raibing .o oo &2 40 -
Iron Pipe Culverts : . B2 2400 lin. fr.
Road Surfacing
Rolled gravet .. . 61 13500 sq. yds.
Guard Rails “ . ar 5,600 lin. fr.
Wire Fences . 68 TA00 ©
Miscellaneous iron gates . 82 2200 lbs.
Road No. 19
Clearing and Grabbing. gz . 0.5 acre
Grading
Excavadon from borrow, Class 1. .. 19 24,930 cu. yds.
Culverts
Four 3 ft. x 2 ft, concrete box culverts
Excavation, Class 1...- 1% s "
Baclkfilling 37 1
Concrete ) 46 55 ¢
Cement . &D &5 bbls.
Reinforcing steel ... 51 4,400 1ba
One 2 f£. x 2-ft. concrete box culvert
Excavation, Class 1. . 19 20 cu. yds,
Backhlling ... T 4 20 4 ¢
Conerete .. .. . ] 46 s "
Cement _.______.__ PO 1| 25 bbls.
Reinforcing steel . 11 Gog 1ks.
fron pipe culverts . B2 1,400 “
Lengthening Existing Concrete Bridges .
Excavation, Class oo e 22 20 cu. yds.
Excavation, Class 2. . 23 1 = =
Excavation, Class 2 24 g " -
Backhlling 3T g
Concrete in substructure 41 1w = =
Copcrete In superstructurc 46 mw - -
Cement &0 _ 20 bbls.
Reinforcing steel 51 800 1bs.
Road Surfacing
Unrolled gravel : &0 1,400 cu. yds.
Guard Rails 7 1000 lin. .
Wire Fence ) .
" Fence 68 6000

Gates—miscellaneons ron and steel....ieo...... 82 © Lgon 1hs.
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Table 12 —Estimate of Quantities—Huffman Retarding Basin—

Protection for Faicheld

Levee Construction

Clearing and grubbing
Removal of builldings
Excavation, scil stripping...._...
Embankment, Class E, from hortow pits.. ... ...
Surface dressing and grassitig. .o oo

Drainage System
Excavation, Class 1, open ditch
Excavation, Class 2, open ditch
3
1

Excavatiom, Class 3, open ditch -
Excavation, Class 1, for street and highway cuts
and Alis . .
Excavation, Class 2, for street and highway cuts
and fills

Excavation, Class 2, for street and highway cuts
and fills .

Excavation, Class 1, and backflling for trenches.
Excavation, Class 2, and backfilling for trenches..

Excavation, Class 3, and backhlling for trenches_
Concrete ih colverts, gate chambers, ete ..
L= T R
Reinforcing steel ..
Furnishing «itrified pipe. oo .
Laying witrificd pipe
Furnishing cast iron pipe.._...
Laying cast rom pipe. oo

Flood gates
Miscellaneous cast iron, wrought iron and stecl._

Street and Railroad Modifications

Excavation, Class 1, for street and highway cuts
and flls
Excavation, Class 2, for street and highway cuts
apd flls
Excavation, Cilass 3, ior street and highway cuts
and fills
Gravel paving [or streets and highwaws. ... -
Guard rails

General

Fxcavation, Class 2, for retaining walls.... ...
Excavation, Class 1, miscellancowns...... . .
Facavation, Class 2, miscellaneons ... o ...
Excavation, Class 3, miscellaneonus..... . ..
Concrete in retaining walls

Cleaning up

16
17
it

19

20

19

20

21
G1

23
23
20
&0
41

Estimated
Cruantity
3 actes
1 iob
6,500 cui vds,
B5.000 < ¢
co0n
0 ¢
5 e "
2 r "
10 I
5 I3 a1
g "
0 % °
o
5 W
agp * v
350 bhbls.
5,000 lhs.
Fist price, $63
720 inch-it.
1 ton
220 inch-Ft.
1000 1bs,
1L,
8,800 cu. yds.
50 F "
]D‘ 45 H
10000 sq. vds.
5000 lin. ft.
20 cu yds
50 o
5 L 4
g @
poeow
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Table 13.—Estimate of Quantities—Local Flood Protection at Piqua

* Indicates that the items and quantities are inserted because it is desired
to obtain prices for them in the bad. They may or may not be required, de-
pending on conditions which may arise during construction.

Estimated

Improvement of River Channel Item Lluantity
Clearing and grubbing 2 2 actes
Trimming and shaping slopes of river channels.... 4 4,000 sq. yds.
Boil SEEPDIRG e e 3 3,000 cu yis.
Excavation, Class 1, in river channel....... 9 130000 <
Fxcavation, Class 2, in river chammel.. ... 19 2000 C¢
Excavation, Class 3, in river chawnel. ... 11 ang Y
Overhanl, per 100 fest..... . 12 igo,000 ¢
Surface dressing and grassing e 3B Top Y-
Leves Construction
Clearing and grubbing 2 15 acres
Removal of buildings. 3 1 job
Boil SIFIPDIME e et es s ememees e 5 16,500 ca. 3ds.
Embankment, Class T (from river escavation)... 354 130,000 “
Embankment, Class E {from borrow pits)........ 35 20,000 ¢ ™
Sorface dressing and grassing... s 3 1,300 < ¢
Revetment
Excavation, Class 1, for retaining walls, ete., be-

low mean low water. 23a G0 ¢
Excavation, Class 2, for retaiming walls, etc, be-

low mean low water 23a 200 "
Excavation, Class 3, for retaining walls, etc., be-

low meao low water 24a 0 " -
Conctete in monolithic slope revetment. e - 41 PE LI
Concrete in menolichic slope revetment, below

mean low water PSRRI - gsp 0"
Cement - .. &0 1.750 bbls.
Reinforcing steel 51 16,000 Fhs.
Retaining Walls
Excavation, CIass T oo eeemera e 22 1,500 cu. yds.
Excavation, Class 2 . 23 ao0 v
Excavation, Class 3 _ 24 w0 4
Backhlling _....... N 37 o
Concrete 41 2000 ¢
Cement 50 2750 bbls,

Timber piles Te 1,000 lin. §t.
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Table 13.—Estimate of Quantities—ILocal Flood Protection at Piqua

(Contnued)

Flood Gate Structures Ttem
Faxcavation, Class 2, for flood gate structures.... 23
Excavation, Class 2, for flood zare structures, he-

low mean low water.. .. Bia
Concrete o 45
Concrete below mean low water ... . e 462
CRIDEAE e e e 50
Reinforeing steel . . s 51
Steel sheet piling . e T
Flood gates ... 77

Miscellaneous cast iron, wrought iton, and steel.... a2

Drainage System

Excavation, Class Lot o 156
Excavation, Class * ... e 17
Excavation, Class 3. e e e 15
Excavation, Class ‘1, and backlilling for trenches.. 23
Concrete in culveris e e I
Cement 50
Reinforcing steel oo s 51
Fuornishing vwitrified pipe.. ... .. [ 55
Laying witrified pipe.. .. e i e e 56
Tarnishing cast iPOR PIPe o oo e oo 75
Laymg cast iron pipe.. . e il
Flood gabes s e e ird
Street Modifications

Excavation, Class oo o e 19
Gravel paving [or streets and highways. ... 61
Guoard rails o e e 67
LQeneral

Excavation, Class 1, miscellanecus_ ... *25
Excavation, Class 2, miscellaneons_ . . 20
Excavation, Class 3, miscellaneous. ... .. 30
Lleaning up E5

Estimated
Ouantity

40

10

50

20
220
2,000

11,000
1,500

3,500
B

il

100
Y130
163
4,000

cu. yds.

bbls.
ths,

List price, $100

1,200
2

400
1,000

1,000
2,500
1,000

104
50
10

1

inch-ft.
tons
inch-ft
ibs.

cu. yds.
sq. wds.
lin, ft.

cu. yds.

" &=

jobr
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Table 14 —Esiimate of Quantities—Local Flocd Protection at Troy

* Indicates that the items and guantities are inserted becanse it is desired
to obtain prices for them in the bid. They may or may not be required, de-
pending on conditiens which may arise during construction.

Lstimated
Improvement of River Channel [tein DJuantity
Clearing and grubbing e . 2 0 acres
Excavaticon, Class 1, new channel .. .. .. f 23,000 cu yds.
Excavation, Class 2, new channel . .. *y s v
Excavation, Class 2, new chanwel. ... *5 DT B
Exeavation, Class 1, for same below mean low
L T USSP, Ba. 4500 " 0"
Excavation, Class 2, for same below mean low
water e ¥Ia £ )
Excavarion, Class 3, for same below mean low
Fr 8 O SO *Ja | =

Excavation, Class 1, in river channel 9 149200 ¢
Excavation, Class . removing islands............. 8 s2m
Fxcavation, Class 2, in rviver channel o ¥l an o

. ¥ Fti, | I

Excavation, Class 2, rentoving islands......... ..

Lxcavation, Class 3 . — 2 F11 2000
Overhaul, per 100 feet . ... 12 10,001 = ¢
Bteel sheet pilinge— o T4 a4 tons
Levee Construction

Remoral of buildings 3 1 job
Soil Stripping o e e s 5 12,7 cu, yds.
Embankment, Class Do .34 63,100 “ ™
Embankment, Class E__ . 35 IToon
Surface dressing and grassing..... . -1 11,100 * -
Revetment

Concrete in monolithic slope revetment... ... +H EE T
Concrete in fiexible slab revetment. . . 43 g0
Coment e : o0 535 hbls.
Reinforcing steet 51 31,500 lbs.
Timber piles ¥2 300 Llin. ft.
Miscellatieons cast iromn.... . Az 5600 ihs
Reiaining Wall

Backfilling e e 3T 10 co. yds
Stome masonry .. - 1] w "

Crushed vock and gravel (il1) g = -
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Table 14.—Estimate of Quantities—Local Flood Protection ai Troy

(Continued)
Floogd Gate Structures Ftem
Excavation, Class 2 23
Excavation, Class 2, below mean low water— ... L MBin
Concrete
Concrete below mean low waier
Cement
Flood gates 7
Drainage System
Excavation, open ditch 14
Facavation and backfiill in trenche. o 25
Concrete in apron, ete 43
Concrete in culverts and gate chambers. ... 15
Concrete in sewer manholes and catch basins. ... 47
Cement 58
Furnishing vitrifred pipe 55
Laying vitrifed pipe . 56
Furnishing cast iron pipe..... 7
Faying east iron pipe T8
Flood Sates ..o ceeeercoraame e oo T
Miscellancous iron and steel {manhole covers}.... 82
Bridge Protection
Stee!l sheet pIlTIE e - |
Raising Bridges
Excavation, Class 2. o3
CONCTEEE e 41
CRIMEME e et e oo e 5O
Raising bridge a1
Street and Bailroad Modifications
Excavation, Class 1 19
Cement . 50
Water-bound macadam paving. . 62
Concrete paving f3
-Guard rails | &7
Miscellaneous steel s az
General
Cleaning up RS

Estimated
Ouantiey
24 cu. yds.
8“ H F
25 n [1J
E’ﬂ [13 (1]
135 dhls.

9,000 lbs,

500 cu. yds.
Bog <0
lu " (11
14G L F
? (19 A
200 bhbis,
List price, $500
B.480 inch-ft.
5 tons
50 inch-fe.
5,400 Tbs.
2500

170 tons

200 cu. yds.
lﬂu L) "
12“ " 1]

1 job

6,500 cu, ¥ da.
840 bhis.
4,800 sq. yds.
aoon <"
200 lin, fi.

43,000 Ths.

1 job
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Table 15.—~Estimate of Quantities—Lacal Flood Protection at Dayten

* Indicates that the items and guantities are inserted becanse it is desired
to obtain prices for them in the hid They may or may not be reguired, de-
pending on conditions which may arize during construction.

Estimated
Improvement of River Channel Item Cuantity
Clearing and grubbing 3 35 acres
Remowval of badldimgs. e ) 1 job
Trimming and shaping slopes & 75,000 s5q. ¥ds.
Soil  SEEIMHIE e eeen 5 20,000 cu. ¥ds.
Earth excavation, Class 1, {new channels).._.. .. & 11g080 <
Mixed excavation, Class 2, {new changels).... *7 TE v
Rock excavation, Class 2, (new channels)... - *B 25 40
Earth excavation, Class 1, (river channel) ... 4 1go00mm ¢ M
Mixed excavation, Class 2, (river channel) cceeece. 10 sa000 ¢
Rock excavation, Class 3, (river channmel) ... i1 2000 0~
Overhaul per 100 feetoo oo - 12 4350000 ¢
Surface dressing and grassing 38 20,000
Steel sheet piling T4 84 tons

Levee Construction

Clearing and grubbing... . 2 5 acres
Soil stripping . . 22500 cu. yds
Embankment, Class [, {from river excavation}... 34 1003500 =

&

Embankment, Class E, {from borrow pits) 35 152,000 < "
Burface dressing and grassing.. i 3% 8,000 ~ ¢
Revetment
Conterete in monolithic slepe revetment..o e 44 8000 ¢
Conerete in monolithic slope revetment helow

mean low water L. 443 sop ¥
Congrete in flexible slab revetment. . . s gom *
Reinforcing steel . 51 330,000 1hs.
Timber piles . . i 15,000 Lin. ft.
Steel sheet piling . T &4 tons
Miscellaneous iron and steel ... 82 45,000 1bs.
Cement . e 5D 12,500 bbls.
Dry rubble paving..... 5y 1 et yds.
Retaining Walls
Excavation, Class 1 e, . 22 35000 *
Excavation, Class 2 I 23 sog oM
Excavation, Class 3 . e 24 o *
Excavation, Class 1, below mean low water.... 223 100008 < ¢
Excavation, Class 2, below mean low water.... . 23a ap ¢
Excavation, Class 3, below mean low water... ... 24a 50 T
Backfilling .. 3% s00 v

Concrete e e e 1 15000
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‘Table 15 —Estimate of Quantities—Local Flood Protection at Dayton

{Continred)

Retaining Walls—(Continoed}

Conerete below mean low water ..
Coiment e
Reinforeing steel o -
Furnishing vitrified pipe... ... e -
Laymg vitrified pipe_...
Crushed rock ot gravel ..o e .
Timber piles o e e ~
Miscellaneous iron and ﬁteel S

Stone masonTty

Flood Gate Structures

Excavation, Class 1 e e e,
Excavation, Class [T
Excavation, Class 3
Fxcavation. Class 1, below mean Iov. water ...
Faxcavation, Class 2, below mean low water.... ...
Excavation, Class 3, below mean low water.... ...
Concrete - -
Concrete below mean low WateT e
Coment e e

Reinforcing sttcl .
Steel sheet piling..... . ... N R
Flood gates .. oo, e e
Miscellancous iton and steel

Drainage System
Excavation, open ditch, Class L .
Baxccavation, open ditch, Class 2.
Excavation, open ditch, Class 3. oo
Excavation, Class 1, and backfilling for trenches...
Excavation, Class 2. and backfilling for trenches.
Excavation, Class 3, and backfilling for trenches. .
Excavation, Class 1, and backhlling for trenches,
below mean low water..
Excavation, Class 2, and backfilling for trenches,
below mean low water
Excavation, Class &, and backfilling for trenches,
below mean low water s e -
Concrete aprons
Concrete in calverts, et e
Concrete in sewers, manholes, and catch basins ..
CRINENt e
Furnishing wvitrihcd pipe
Lawing vitrified pipe

e 38 -3 avomr g
mmmgmcxua

PEa
Z3a
24a
46
46a
50
51
T4
T

. *16

*1T
*18

24
*24
way

Z5a

. *28a

v

L 1

16
47
50

Estimated
DCuantity

2000 ci. yds.

32,000
135,000

blhls.
lhs.

Lisi Price, $1008

18,000
500
24,000
15,004
2,000

10

10
10

20

1

1
160
40
s
4,000
12z
44,000
3,000

10
10
1%
SO0
10
0

104

10

10
18
10
150
200

inch-ft.
cit. yeds.
Hn. It
Ibs.

i wds,

bbls.

List Price, $200

2400

inch-ft.
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Tabie 15.—Estimate of Quantities—Local Flood Protection at Dayton

(Continued} .

Estimated
Drainage System—(Continaed) Frem Quantity
Furnishing cast iton pipe. . .. .. *75 1 ton
Laying cast Irom DiPe e *76 200 inch-ft.
Timber and lumber miscellaneous .. ... . *TL 1004 fe. B M.
Bridge Protection
Conerete .o+ e S | 25 cu, yds.
Cement . et ieemen et e e e 50 50 bbis.
Steel sheet piling.............. T 500 tons
Street and Raiiread Med lcat’ons
Excavation, Class ... . . . e 18 5,000 cu. yds.
Execavation, Class 2 a0 it I
Excavation, Class 3 *21 g "
Gravel paving ... GL 2,000 sq. yds.
Macadam paviRg ... . e A2 2500 ¢
Miscellaneous paving ... .. . e i 200 " 'F
Cement o e et 50 35 DLbls.
General
Excavation, Class 1o oo *23 1M ca. yds,
FExcavation, Class 2. e e oo e ¥20 1
Excavation, Class 3 ... . .. ... S, *310 1w =
Cleaning up — —— ' 1 job
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Table 16—Estimate of Quantities—Local Flood Protection at
West Carrollion
* Indicates that ths items and guantitics are inserted because it is desired

to obtain prices for them in the bid. They may or may not be required, de-
pending on conditions which may arise during comstruction,

Estimated
Levee Construction Ttem Quantity
Clearing and grubbing ... 2 1 acre
Remowval of budldings. . e 3 1 joh
Soil stopping e 3 3,000 cu. yds.
Embankment, Class ¥, (from borrow}. 33 34000 < 0™
Sorface dressing and prassing.. . 53 5000 <M
Retaining Walls
Excavation, Clags 1o . : *32 20 = v
Excavation, Class 2. __ w33 a0 - -
Excavation, Class 3. e *24 L
Backhllin g e s e *37 m e
Concrete o B § | - g "
Cement eemea e s et et amerrees s eeearene *50 10 hbis,
Drainage System
Excavation, Class 1, and backfilling for trenches... 235 40 ¢t ¥ds.
Excavation, Class 2, and backhlling for trenches.... *26 1w v
Excavation, Class 3, and backhlling for trenches . *27 1
Concrete in culverts, etc 46 25 v -
Concrete in manholes, ete. 47 LU
Cement 5 50 bbls.
Reinforcing steel . : *51 1,000 1bs,
Yitrified pipe et eren e 55 List price, £195
Laying vitrified pipe et e 56 1,440 inch-ft
Furgishing cast itom pipe. ..o e TS 2 tons
Laying cast iron pipe _ e e Th 60} inch-ft.
Flond gates - S 4 2,500 Ihs.
Miscellaneous cast iton, wrought iron, and stecl . 2 1000 “
Raising ¥ridges
Concrete S *41 10 cu, yds.
Cement U - 11 20 bbls.
Raising existing byidges .o e e Bl 1 job
Street and Railroad Modification
Excavation for cuts and Alls, Class 1. S | 2,000 cu. yds
Gravel paving o e ... B 4200 sq, yds.
Guard rails - 67 100 lin, ft.
General
Excavation—mizcellaneons, Class 1. .. . 25 10 cu. yds.
Excavatioh—miscellaneons, Class 2. I | B [ I
Excavation—miscellaneous, Class 3 . .. ... *30 10 ‘v "

Cleaning W9 .o e - Bs 1 job’
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Table 17.—Estimate of Quantitiss—Local Flood Protection at Miamisburg

* Indicates that the items and guaatities are inserted because it is desired
to obtain prices for them in the bid. They may or may not be required, de-
pending on conditions which may arizse during corstruction.

Estimated
Improvement of River Channe! Item Qnantity
Clearing and grubbing 2 10 acres
Trimming and shaping slopes 4 2,600 s5g. yds.
* Excavation, river channel, Class 1 . 9 2,000 cu. yds.
Excavation, river channel, Class 2. ... 10 op ¢
Excavation, tiver channel, Class 3. LTI s I
Levee Construction
Clearing and grubbing, east side of river........... 2 2 acres
Clearing and grubbing, west side of river........... 2 1 acre
Removal of bhuildings, east side of river._ I | 1 joh
Soil stripping, east side of river...... .. 5 14,400 cu. yds.
Soil stripping, west side of river.. ... 3 4500 "¢
Embankment, Class E, from borrow pit, east side
of river . 35 171800 Y °
Embankment, Class E. from borrow pit, west side
of river - 35 0500 M
Sarface dressing and grassing, east side of river.. 38 TER2E MO
Sorface dressing and grassing, west side of river.. 38 2500 " "
Revetment
Congrete in monolithic slope revetmento, o, veee. 4 650 Y0
Concrete in monolithic slope revetment below
mean low water. . &da 1w <
Cement 50 1,120 bhls.
Reinforcing steel v - 31 12,500 1hs.
Timber piles oo 2 1,150 lin. ft.
Misceilaneous iron and steet ... T 83 100 Ibs.
Retaining Walls .
Ezcavation, Class 1 23 550 cu. yds.
Excavation, Class 2 _— . L] 25 v "
Excavation, Class 3 4 . 25 -
Fxcavation, Class 1, below mean low water.. . 23a B R
Excavation, Class 2, below mean low water.._..._. 333 5 "0
Excavation, Class 3, below mean low water.. *3da 5 "0
Backfilling R o+ s
Concrete 41 Ao Y
Concrete below mean low water .. *41a 5 " =
Cement hd [T UUNVU. . | 1,720 bbls.
Reinforcing steel - 51 25000 Tbs.
Furnishing vitrified pipe oo : 55 Ldst price, $120
Laying vitrlfied pipe 5é 1,800 inch-fr.
Crushed rock and gravel hiil)] 50 cu. yds.
Timber piles : . T2 100 hin. ft.

Miscellaneous ronand steel ... _ g9s E00 Ibs.
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Table 17.—Estimate of Quantities—Local Flocd Protection at Miamisburg

{Continued)

Estimated
Flood Gate Structures Ttern Quantity
HExcavation, Class 1. ... 2% 300 cu. ¥s.
Excavation, Class 2 323 & ¢
Excavation, Class 3 24 5 ¢
Excavation, Class 1, below mean low water, ... 22a 6O ¢
Excavation, Class 2, below mean low water_.... . *23a o=
Excavation, Class 2, below mean low water....... . ¥24a g«
Concrete 45 630 ¢ <
Cement . 50 1,050 bbis.
Reinforeing steel e 3 7,000 1hs.
Timber piles SO UURUR - 100 lim. ft.
Steel sheet piling - I £ | 13 tons
Flood gates . ... . .. 7 40,604 1bs.
Miscellaneous iron and steel .. az 2000
Drainage System
Excavation, open ditch, Class 1. ... 18 TOF cu. yds.
Excavaton, open ditch, Class 2 . 1T 200 <0
Excavation, open ditch, Class 3. i3 0 "
Excavation, Class 1, and backflling for trenches.. 25 3,800 “ ¢
Excavation, Class 2, and backilling for trenches.  *2% 200 Y
Excavation, Class 3, and backfilling for trenches . *27 1gp * o
Concrete aprons . 43 o " -
Concrete in culverts and gate chambers...... ... T 140 M
Concrete in sewers, manholes and catch basins.... 47 660 <"
Cerment 50 1,230 bhbls.
Reinforcing steel..... 51 15,000 1bs.
Furnishing wvitrihed pipe 55 List price, $1710
Laying witrified pipe 56 18,200 inch-ft.
Timber pales e 72 100 lin. fc
Furnishing cast iron pipe... e 75 6.6 tons
Laying cast iron pipe . 76 1400 inch-ft.
Flood gates 77 35.50¢ lbs.
Miscellaneous dron and steel. o . He s.000
Street and Railrcad Moedifications
Excavation, {lass 1 13 25,000 ¢, yds.
Gravel paving . ececeeeeeoe e+ oo e 61 2,830 sq. yds,
Water-bound macadam paving 62 aop
Brick paving, on concrete Ioundation. fid Bop Y ¢
Guard rails 67 200 lin. ft.
General
Excavation, Class 1, miscellaneows. ... . 10 cu. yds.
Excavation, Class 2, miscellaneous_ . wm = "
Excavation, Clasa 3, miscellaneous... ... . b [ T

Cleaning up 1 job
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‘Table 18.~Estimate of Quantities—Locat Flood Protection at Chantaugua

Estimated
Levee Construction . Ttem Quoantity
Clearing and grubbing . : 2 0.5 acte
Removal of bualdings. ..o 2 1 job
ol S DI e . 450 cu. yds.
Embankment, Class E {from bortow} .o 35 ga50
Surface dressing and grassing.......... L gop ¢

Cleaning vp 85 1 job
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Table 19.—Estimate of Ql:[ant‘tﬁes—Loca] Flood Protection at Franklin

* Indicates that the items and guantities are inserted because it is desived
to obtain prices for them in the id. They may or may net be required, de-
pending on conditions which may arise during constroction.

Estimated

Impravement of River Channel Trem Cuantity
Clearing and prubbing..._.... . S, 2 5 acres
Trimming slopes e i - 4 5,400 sg. yds.
Exeavation, Class 1o ool .. 8 120,000 cu. yds,
Excavation, Class 2o *10 00 Y
Excavation, Class 3 : et 11 me
Levee Construction -
Clearing and grubbing, east side of river... ... 2 1 acre
Cleaning and gtabbing, west side of river_. 2 1"
Removal of bitildings, east side of river.. A 1 jeh
Removal of buildings, west side of river 3 1"
Soil stripping, east side of river i 10,200 cu. ¥ds.
Seil stripping, west side of river . & o0 "M
Embantoment, Class T, east side of river.._ ... . 24 5gaq0 ¢ ¥
Embantoment, Class E, east side of river_.. . . 15 10100 *
Embankment, Class E, west side of river. ... ..o a3 fd.500 " ¥
Surface dressing and prassing, east side 0: river. 1 5000 ¢ 0«
Surface dressing and grassing, west side of fiver.. 38 5600 “
Revetment
Cencrete in monolithic slepe revetment . ee.... 41 b1 | I
Conerete in monatithic slope revetment, below

mean low water . . dda s <
Cement 50 450 bbls,
Reinforcing steel 51 12000 Ibs,
Timber piles V2 2,500 lin. fi,
Miscellaneous ironm and stee] B2 500 lbs.
Retaining Walls
FExcavation, Class 1 23 150 cu, }rds.
Facavation, Class 2 *23 1
Excavation, Class 3 L. ¥ag an = "
Excavation, Class 1, below mean low water.......... *02a 4 =
Excavation, Class 2, below mean low water....... *2la 20 " 0=
Excavation, Class 3, below mean low water........... *24g mwm =
Backfiling e ar 1|
Concrete * s0 =< =
Concrete below mean low watet ..o *41a wm "o
Cement 50 90 bbls.
Reinforeing steel 51 1200 lbs.
Fuarnishing vitrified pipe.ooo . BB List price. $30
Laying vitrified pipe - BB 608 inch-{t.
Crushed rock or gravel : *60 W ooy rds
Timhber piles oo DOTE ot 100 fin. ft -
Miscellaneous iron and steel oL B2 200 ths, -

V. 312
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Table 19, —Estimate of Quantities—Local Flood Pratection at Franklin

{Continmed)

Flood Gate Structures Item
Excavation, Class 1 i
Excavation, Class 2.. *23
Excavation, Class 3.... *a4
Excavation, Class 1, below mean low water *20g
Excavation, Class 2, below mean low waler...._..... *23a
Excavation, Class 3, below mean low water......... #34a
Concrete . 48
Concrete below mean low Water........oooovevoveeeee . 4Ba
Cement e eve- 5{
Reinforcing stecl - 51
Timber piles .. T8
Steel sheet PIAE oo T4
Flood gates .. e T
Miscellaneons iron and stee 82
Drainage System

Excavation, Class 1, and backflling for trenches.... 25
Excavation, Class 2, and backfiling for trenches.... *28
Excavation, Class 3, and backhiling for trenches.... *27

Concrete Aprons e . 43
Concrete culverts and gate chambers... . - 4B
Concrete sewers, manholes and catch basina..._. - 47
Coment . 50
Reinforcing steel .

Furmishing vitrifed pipe . 55
Layitrg vitrified pipe . 56
Furnishing cast iron pipe........ 75
LAavying Cast 1100 PIPE oo areeeme oo cesamsecnecs annees 76
Flood Eates et T
Miscellaneons iron and steel...... 832

Street and Railroad Modificatons

Excavation for street fills eemememeeanenes et 19
Gravel paving . B1
Water-bound macadam paving e 62
Cmard rails 67
General ]

Excavation, Class 1, miscellaneons. .o — *ZR
Excavation, Class 2, miscellaneous ...oveeee. . *23
Fxcavation, Class 3, miscellancous.. .. *30

Cleaning up g5

Estimated
Quantity

200
30
an
60
20
20

460
35

740

5600
isn
10
T4,000
1000

150
20
20

5

]

15
145
1,500

cw. yds.

1] 44
13 H
de (13

1] [£4

Irbls.
Ibs.

List price, $975

7,200
3

600
10,000
4,000

27,000
2,900
To0
2.000

10D

inch-ft.
tons
inch-ft.
tbs.

(13

cu. vds.
5q. yds.

u 13

fin, fr.
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Table 20—Estimate of Quantitics—Local Flood Protection at Middletown

* Indicates that the items and quantities are inserted hbecause it is desired
to obtain prices for them in the bid. They may or may not he reqmred de-
pending on conditions which may arise during construction.

Estimated
Improvement of River Channel Itemn Duantity
Excavation for new channel, Class 1. __ ... & 36,004 cu. yds.
Excavation for new channel, Class 1. . fa 1540 "
Excavation for new channel, Class 2. 7 10000 4
Excavation for new channel, Class 2..iniees Ta 3000 "
Levee Construction
East Side
Clearing and grabbing 2 2 acres
Removal of buildings 3 1 job
Excavation, soil StriDDIE. oo 5 5000 cu. yds,
Embankment, Class D, {from cut) .. 34 L0080 Y
Embankment, Class E, (from borrow). ... . 35 o0 ¢ o
Surface dressing and prassing. ... an 10000 ¢
West Middletown
Clearing and grubbing 2 .5 acre
Removal of buildings..... 3 1 job
Soil stripping 3 200 cu. yds.
Embankment, Class D (from eut) oo - ¥ 1,800
Suorface dressing and grassing. .o 33 aog v
Revetment
Concrete in monolithic slope revetment. oo .. *44 20 ¢
Concrete in same below low water level ... ... - *d44a F "
L] 0Tt 1 O R 0 40 bhls.
Reinforcing steel ... ¥51 2000 1bs,
Timber piles . T3 250 fr.
Retaining VWalls
Excavation, Class 1 . *22 450 cu. yds.
Excavation, Class 2 *23 0 T
Excavation, Class 2, below mean low water levcl. *23a w o
BackfilBng ..o . haT L I
Concrete *41 s
CRINIETIE et em ettt m e e *50 100 Lbls.
Flood Gate Structures
Excavation, Class 1 2 450 ca. yds.
Excavation, Tlass 1, below mean low water ... 22a L1 I
Concrete in gate chambers, etc 46 amp t ¢
Concrete in same, below mean low water level . 463 &0 ¢ "
Cement 50 430 bbls,
Steel sheet piling .74 & _tons
Flood gates 77 15 500 ihs -

Hana rails {mizcellaneoss iron and steel)........ .. 82 2008 -
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Table 20.—Estimate of Quantities—Local Flood Protection at Middletown

_(Contimued}
Drainage System Estimated
Fast Side Item Ouantity
Excavation, Class 1 *15 18 cu. yds.
Excavation, CIass e oo ooeeeeeseen *7 1w = Y
Excavation, Class 3 *1B w " "
Excavation and backfilling, Class 1. 23 g0
Excavation and backfilling, Class 2. ... . 25 20 <
Excavation and backhlling, Class 3. ... .. o g v
Concrete in culverts, ete. . 46 ap v
CoMBNE e s e 50 &0 bbils.
Beinforcing steel 51 1,000 Ihs.
Furnishing vitrified pipe . 85 List price, $180
Laying vitrified pipe .o 56 1,808 inch-ft.
Furnishing cast iron pipe... 75 2 tons
Laying cast iron pipe ermeeetenn 76 00 inch-ft.
Flood gates r 1,000 Ihs
West Middletown
Excavation, Class T *1G 10 ¢ yds.
Excavation {or streets ard highways, Class .. 19 g0 M
Excavation aond backfilling, Class 3o a5 40 "
Excavation and backfilling, Class 2. ... *25 m
Excavation and backfilling, Class 3. ... *ar o
Concrete in culveris, etc 45 o0 "
Cement 50 120 bbls.
Reinforcing steel _ 51 5,400 Ths.
Furnishing vitrified pipe 55 List price, $100
Laying witrified pipe 56 1,200 inch-fr.
Furnishing cast iron pipe 5 1 ton
Laying cast iTom PiDe. o 76 30 1nch-ft.
Floed gates (Aap valve) . T 500 1bs.
Street and Eailroad Modification
East Side
Excavation, Class 1 . 19 2,000 cu. yds.
Gravel paving &1 250 sq. yds.
Brick paving on concrets foundation_ ... K 400 v 0¥
Guard rails 5T 200 ft.
West Middletown
Excavation, Class 1 . 19 &M ciu. ¥ds,
Gravel paving .. . 61 1,000 sq. yds.
Guard rails . T 800 fi.
General -
Excavation—miscellaneous, Class 1 *23 10 cu. yds.
Excavation—miscellancous, Class 2____ . *20 o "
Excavation—miscellancous, Class 3. *30 g " o=

Cleaning up . 85 1 job
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Table 21.—Estimate of Quantities—Local Flood Protectdon at Hamilton

* Indicates that the itemns and quantities are inserted because it is desired
to obtain prices for them im the hid. They may or may not be reqoiced, de-
pending on conditions which may arise during construction.

Estimated,
Impravement of River Channel Ftem Drantity
Clearing and grubbing. 2 " 60 acres

Removal of bulldings. oo e . 1 job
Trimming and shaping slope of river channels ... 156,800 sq. yds.

3
4
Soil StrIPIIE e e 5 2,000 ca. wds.
i
7

Tarth excavation, Class 1, for new channels ... gY.000 ¢
Mixed excavation, Class 2, for new channels.. . EL1L I
Rock excavation, Class 3, for new chanonels.. .. § s "
Earth excavation, Class 1, for same, below mran

low water fia 15,000
Mixed excavarion, Class 2, for same, below mean

low water oemeem e aavemmeeemeemeemnt e Fa 500 ¢
Rock excavation, Class 2, for same, below meun .

low water . Ra 500 ¢
Farth excavation, Class 1, in river channel ... 9 1.045m0 "«
Mixed excavation, Class 2, in river channel ... 10 3000 ¢
Rock excavation, Class 3. in river channel. . 11 2000 "
COrverhaul per 100 et e e 13 wThROOG0 M
Surface dressing and grassing. ... S 38 23,500 ¢
Steel sheet piling. - U 7 190 tons
Levee Construction
Clearing and grubbing U 2 2 acres
Removal of buildings . L 1 job
Boil stripping ... . LT 11,080 cu. wds.
Embankment, {lass [} from river cxcavatioll.... *34 ayonop v
Embankment. Class E, from borrow pits ... *35 3000 <
Surface dressing and grassing... . ¥3E FRoep M
Revetment
Conerete in monolithic slope revetment....... .. 44 9600 0w
Conerete in monelithic slope revetment below

mean low water 41a 200 "0
Concrete in flexible slab revetment oo oeeees, 45 o000 <"
CRrrment .o e e . ah 27000 bhls.
Reinforcing steel e e e *51 1,146,300 1hs,
Timber piles oo e . T3 44,004 1in, ft.
Steel sheet piling ! 300 tons

Miscellaneous iron and steel B2 138,300 [hs.
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Table 21.—Estimate of Quantitics—Local Flood Protection at Hamilton

(Continued)

Retaining Walls

Earth excavation, Class 1
Mixed execavation, Class 2
Rock excavation, Class 3
Earth excavation, Class 1, below mean low water
Mixed excavation, Class 2, below mean low water
Rock excavation, Class 3, below mean low water
Backfilling
Conerete
Conecrete below mean low Water.  ooooeeeceeeee
BEOIE IIASTIITY oo eoveoeesesseeeamememeereaermemessmecassasenesarcess csrenn
Cement
Reinforcing steel
Futnishing vitrified pipe.. ememenanee e
Laying vitrified pipe
Crushed rock or gravel
Timber piles
Miscellaneous iron and steel

Drainage System

Excavation, {open ditch) Class 1.
Excavation, {open ditch) Class S
Excavation, {(open ditch} Class S s
Exeavation, Class 1, and backfilling for trenches...
Exeavaticn, Class 2, and baclkdilling for trenches...
Exeavaticn, Class 3, and backhlling {or trenches...
Excavation, Class 1, and backhlling for tremches,
below mean low water
Excavation, Class 2, and backfilling for treeches,
below mean low water
Excavation, Class %, and backfilling for ¢renches,
below mean low water
Concrete aprons
Concrete culverts and gate chambers. .
Concrete culverts and gate chambers, below mean
low water
Concrete sewers, manholes and catch basins.
Cement
Reinforcing steel oo
Vitrified briek liming . :
Furnishing vitrified pipe
Laying vitrifed pipe
Crashed rock or gravel
Bitumincus-bound paving
Asphalt paving ... e remes —ane 2t isememsenenan

Ttem

22
23
24
22a
23a
2da
a7
41
41a
43
il
51
55
56
60
T3
B2

16
17
13
25
26
2%

a3a
20a
27a
43

46

4fia

Estimated
Quantity
15,904 cu, yds.
5?“ (13 (L}

l,iW ] £C
9’100 LLl ac
ém s LI
1’100 I 13
am EE 1]
6,450 i o
.'SJ-El]ﬂ aw a
Iun 1] 23
18,700 bbls.
241,000 Ths.
List price, $60
1,200 inch-ft.
300 cu. yds.
20,800 lin. ft
4000 Ihs,
1,000 cu. yds.
2nu ELl [
5D "o, EE
1 ﬁﬂn Ar L[]
17'] (23 ag
my w
lnﬂ 23 [
'Fﬂ 4 [1]
25 [1] £
TR
agg €
5 a8 (13
3,nm [ i
5,500 Libls.
59,008 1bs.
25 cn. vds,
List price, §2200
21,604 inch-ft.
100 cu. yds.
500 s5q. yds.
4,000 oW
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Table 21.—Estimate of Quantities—Local Flood Protection at Hamilton

(Continued}
- Estimated

Drainage System—{Continued) Ttem Quantity
Timber and lember__ e e R T 1000 ft. B. M.
Timber piles 72 3,000 lin. ft.
Furnishing cast iron pipe TE 10 tons
Laying cast iron pipe....... e e 76 2,200 inch-ft.
Flood gates I il 40,000 1bs.
Miscellaneons iron and steel 82 15000 <
Bridge Protection

Mixed excavation, Class 2 ... S 23 30 cu yds.
Concrete . Y a5 v
Cement e n e anes oee ettt e 50 30 bhbls.
Steel sheet piling..... ... U ST . T4 210 tons
Btreet and Railroad Modifications

Farth excavation for fills, Class 1. ... I *1g 7,000 cu. yds.
Paving, water-bound macadam. ... 62 2,800 sq. yds.
Paving, brick on concrete foundation .. 4 450 *
Cuard 1ails e *g 400 lin, fr.
General

Earth excavation, Class 1, miscellaneous. ... - =5 1.0 ¢ yds.
Mixed excavation. Tlass 2, miscellaneons....___. — 28 sO0 <M
- Rock execavation, Class 3, miscellaneous. ... .~ 30 L1

Cleaning up &5 1 job



Table 22.~~Estimate of Cost—Retarding Basina—-Dams and Appurtenances.

(Including summary of estimate of quantities)

Estimated Quantities

L. Eet.
ltem Description Unit | German-| Engle- | Lock- |Taylors-| Huff- | Total | Unit | Amount
town waod | ington ville man Prige
1 | Stream Control Job 1 1 1 1 1 % 52,000
2 | Clearing and grubbing . e Acres 14 3 10 21 14 64| B150.00 4,600
i | Removal of buildings. ... Job | . 1 1 1 ) [ 2,200
5 | Excavation, soil stripping ..., ceeonieereeeeed Cu, yd 20,000 100,000| 43,000 24,000| | 46,000 242,000 0.35 84,700
8 | Excavation, Class 1, for cutoff trench and
stream conirol channelo. o oo 10,000 | 114,700 45,000 59,000 574001 286,100 0,30 85,830
7 | Exeavation, Class 2, for same wow 2,000 10,000 3,000 10,000 10,000 35 500 .60 21,000
] Exeavation, Clazs &, for same | "o 1,004 5,000 2,000 5,000 5,000 18,000 1.25 28600
6a | Excavation, Class 1, for same, below mean '
LOW WALEY e e wou 17,004 £9,500 33,000 56,000 1164007 261,900 0.50 130,950
va | Excavation, Class 2, for same, below tmean . .
low water oo 1,000 10,000 2,000 5,000 5,000 24,000 .80 £0,700
8a | Excavation, Class 4, for same, helow mean
low WaAIET ..ot oo 500 1,000 1,000 1,000 1,000 4,500 3.00 15,500
13 | Excavation, Class 1, for ontlet warks and
I apillways ... R B 135,000 156,000 74,000 | 450,000 33,000 848,000 0.20 254,400
14 | Excavation, Clazs 2, for samc oo 2,000 20,000 2,000 218,000( 122,000| 362,000 0.60 217,200
15 FExcavation, Clags 3, for same oo 14,000 15,000 1,000 3,000 5,000 18,000 1.83 60,500
132 | Excavation, Class. 1, for same, below mean
low water - v 5,500 3,600 28,000 35,000 4,000 78,000 0.40 30,400
14a | Excavation, Class 2, for same, below mean
low water...... . ] 1,000 17,000 1,000 91,000 38,000 | 148,000 .50 138,200
155 | Excavation, Class 3, for sameo, below mean
low water e ee e ariibE o 12,500 3,001 4,500 2,000 3,000 25,000 262 65,300
16 | Excavation, Class 1, for minor drainage ’
- =115 o LS UV W 1,000 3,800 1,400 1,200 1,600 B, 700 0.20 2,610
17 | Excavation, Class 2, for same . oo 1,000 2,000 200 100 500 4,100 1.00 4,100
18 | Excavatian, Class 8, for same . . 500 1,000 100 200 200 2,100 .00 6,300
28 | Excavation, Class 1, miscellaneous. ... | & 2,000 5,000 1,000 5,000 50000 18,000 0.30 5,400




29 | Excavation, C oo
| By G kel LU M) s gy am) sem s osy
.. 1 ' ' el a
gé gﬁ'ﬁiﬂﬁiﬁi’ (é}:::.% :‘ "r 647,000} 3,500,000 540,000 | 580,000 | 1,260,000 | 6,527,000 025 1,731:750
3 | Embankmont, Class C « w | "{oo00| ‘Teooo| “loweo! ‘iooon| ‘aoocn| etee|  04s| s0ie00
i . .o \ i \ , 20,000 48,000 D.45 30,600
g? Eﬂlﬂaﬁ?}:;{lﬁent Clasg T v 5,000 30,000 5,000 10,000 10,000 60,000 .25 15,000
87| Backdil dres.é_mg Ty ) v ;?,ggg 22,(0)013 15,000 14,000 2,800 47,100 0.50 33,660
41 | Concrete in outlet works sptllwaysctc ----- Heoow 11,470 g:..,zug 26000 '3.:,090 | e ol 335490
41a | Conerete in same, below 'mean low 'water | ¢ o 4,640 é"’? 26’900 00 23,‘340 3 am0 Pt v
i Conerete it eonduit lmmgs “« u 1,*00 Bu;gﬂ 7.::00 14,000 7,660 54,930 6.50 227,046
43 | Conerete in aprons and paving..... oo 1:150 1’508 Mﬂg 808 308 g’ts‘?sg 13%?) ?g’ggg
- { @ 11 " H 1a -
fga éﬁ:;;x;ﬁite in same, below mean low water.. R;ﬂ 2,450 3,600 3,800 12,000 9,600 30,250 6,01 181:500
2 R:mfnré;-r-l-&';ieel ....... . R ' 3, 2%’?‘,000 83,000 61,000} 80,000 65,0001 308,000 1.60 488,000
a8 Vitrified Lrick hmng — (,us)d '10,222 550‘232 ! 40(’.1,000 B | 1 aae P s
53 Drilling foundations ot masonry Lin, ft 1 ﬁ(lm 10;':03 5, Ugb' 3 B; oh oo T B tay
B4 Eroutmg foundations or ~w@asonry.. Cu. yd: "100 3'000 qug ;'880 13,333 Ré,ggg g‘gg gf‘ggg
55 ‘urnishing vitrified round 1 i 7 ’ . 3, g . . :
5 burmshmg VLtr:ﬁcd rgﬂﬂd gjl_' g}]lgg:gl giE: Lin. ft. 8,700 24,000 10,000 13,000 17,300 71,000 0.15 101650
ERECIBI e Ticces 30 50 a0 6o 3
5 leoes 100 270 0,50 134
.';'? %igjggb\{;lt:s:sn;ouncl o chatinel pipe... T;.m. ft. 6,760 24,100 10,060 13,120 17,500 71,540 0,10 7,15
| R - Cu. y|:‘i. ) 700 1,800 1,600 2,500 1,500 8,400 2.60 21,000
2 | Gbrap avmg “ Sa. vd 2.808 19,000 2,200 5,600 2,000 37,000 1.50 55,500
80 | Cruaned tock of graveln Tl ERYE | abenl veoo|  1ooo| 1ooo| | 1ees) oeel  ian|  inbeo
70 Protective boom and accessories, lummber. M.ft.-B.I\'/l ' 17 ' a0 ' 2 ' 4] 1'022. 57?20 Fz_uu 19’000
t1 | Timber and lumber, miscellancous... L o 10 20 10 10 16 Bg 2000 N
72 | Timher piles less than 20 ft. 1cmg... 1.in, f1 1,000 3,000 3,000 2,0 : o P
72x% T\irmbcr piles more than 20 ft, long... “ u 1000 2.000 '2:000 '2’083 g’ggg 13,383 3'28 3'233
72 | Wood sheet piling.e ..o, M fLB.M 80 140 140 120 ' ' ' '
T4 Steel sheot piling e T ‘ : 5 159 ﬁ?ﬂ ey e
] Miagellaneons cast iron, wrought iron and Tons 0 Ao 850 50 42 1,695 7000 115,850
a5 RTS;;;L .............................. I_:!'ss 23,383 gg,ggg 50,003 80,000 B2,400 B0E,400 0.05 14,980
: an, R 4] a £3,000 .30 11,
85 | Cleaning up Job 1 .1 1 1 T8 I S sm.ggg
Estimated Total for Dams and Appurtenances -

$4,603,734



Table 23 —Estimate of Cost—Retarding Basine—FRoada and Bridges

(Including summary of cstimate of quantities)

Fatimated Quantities

.. . Est.
Ttem Description Unit | German-)! Engle- { Lock- |Taylors- Huff- Total Unit | Amount
tawn wood | ington ville man Price
2 | Clearing and grubbing Acre 2 3.5 [ 3 8 16.5 | $150,00 £ 2475
14 | Excavation, Class 1, for strect and high-
way cutz and fills . Cu. yd. 28,100 | 248,100 55,000 51,400 | 128,000 608,600 0.375 100,725
20 | Exeavation, Class 2, for same ., oo 2,600 £,200 540 400 &00 6,540 0.70 4,578
21 | Excavation, Clasz 8, for same ..o, oo 200 8700 420 £00 200 3,620 185 4,175
#z | Hxeavation, Claze 1, for retaining walls,
bridge piers, 1. st el 2,550 300 800 140 3,550 0.50 1,793
28 | Excavation, Class 2, for £ame .o S 440 T 100 &0 " gT0 0.70 460
24 | Excavation, Class 3, for same ., R (RS 780 60 10 100 f80 1.25 1,235
22a | Excavation, Class 1, for same, below mcan
low water...... P R (P, 800 800 2.50 2,000
83s | Excavation, Clase 2, for same, below nean
low watel....... . O e 130 . 130 4.00 520
245 | Excavation, Clasz 3, for same, below mean
low water q4 0" 1 [ [ 60 6.00 360
= T3 3 V1 1Y oo {H 2,740 480 660 310 4,280 0.60 2,130
41 | Concrete in retaining walls, bridge piers,
and similar structures S 2,060 280 200 190 3,400 .50 22,100
1413 | Conerete in same, below mean low water! © " [ 00 oo v.50 5,250




Conerete in culverts, bulkheads, gate cham-
bers, and similar structures

CBIMENT ettt et ir ettt et etens s er e eemnn

Reinforcing steel wuumemssssrrmicrers e
Furnishing vitrified pipe, 127 s e
Furmizhing vitrified pipe, 18" i

Riprap
Crushed rock or 2ravelimr ...
Gravel paving for streets and highways......
Waterbound macadam paving for same.. ...

Guard rails

Wite fences

Timbear and lumber, miscellaneous ...
Timber piles, lesz than 20 ft. long..ooeeeee.
Steel highway Lridges

Raising, removing and re-erecting cxlstmg
ateel bridges

Miscellanaous cast fron, wrought iron and
stecl

Bble.
Lhs.
Lin, {t.

[T

Cu. yd.

1 "

Bq. yd.

7] 73

Lin. it.
AMLALEM

Lin. ft.

Joh

Lbs.

70
115
2,400
1006
70

1,500

230
4,655
111,750
180
110
350
2,220
14,800
1,500
18,800
20,500
D4
2,600

6,040

300
9345

15,300

310

17,500
36,600
1.2

9,800

120

1,600

5,100

3,600

280
T45
17,000
200
200

13,700
41,804
0.6

12,300

250
12,920
58,100

1,540
623,600
145,600
2.8
2,600

34,080

7.50
1.60
0.04
0.35
0.70
1.50
1A
0.50
0.00
0.35
0.075
20.00
0.60

7,500
12,364
6,062
210
518
525
8,580
29,050
1,360
22 260
10,920
140
1,300
20,010

%050

2,566

Eztimated Total for Roads and Bridges

$379,407



Table $4.—Estimate of Cost—Retarding Baa.ina—Pmtection for Tippecanoe City and Fairfield

(Inhcluding summary of estimate of quantities)

Estimated MQuan-t-i-;;—{; ot
Ttem Deseription Unit | German-| Engle- | Lock- |Taylorg-| ITuf- | Total Unit | Amount
- town wood | ington ville than Price
Cloaring and grobbing ..o Acre 1‘ S PR : L0 3 13| $150.00 ] $ 1,950.00
Removal of BUildit@s. e e ereeceess s Job o e 1 P I P ' 00,00
5 | Excavation, 301l StrpPIBg. e G RSP [ (O 10,300 6,500 16,700 0.35]  5.845.00
16 | Excavation, Clags 1, open diteh v o] 0 % o | e i 10,000 50] 10,050 .30 3,016.90
17 | Excavation, Class 2, open ditch ... oo 200 5 205 1.00 20500
18 | Excavation, Class 3, open ditch .- R [P [FSURP BV 50 2 52 2.00 104,00
19 | Excavation, (lass 1, for street and high- .
way cuta and fills - R [— v ] e | 10,500 8,660 | 18,150 0.40|  7,860.,00
20 | Excavation, Class 2, for street and high-
way cuts and flls.. R " Y [ I g 100 &5 155 0.78 116.25
21 | Excavation, Class 3, for street and high- -
way cuts and ﬁllS- oy " S - - 120 12 132 1.25 | - 165.00
25 | Excavation, Clasi 2, for retaining walls...| % | | s i 20 30 1.25 87.50
253a | Exeavation, Class 2, for retaining walls, _—
below mean low Wate T et SN IR [ .3 5 3.00 15.00
85 | Excavation, Class 1, and backflling for 0
trenches - el IRCEEIETIU Y 14,000 50 14,050 1.0¢ 14,030.00
24 | Excavation, Clase 2, and backﬁl]inn’ for .
trenches B USPPPRUUSSY (USSR —— 800 10 310 1,50 465,00
27 | Excavation, Class 3, and backﬁ”mg fot D
[.50=0 v Ll 1 R PR ) 100 b 105 4.00 #20.00



28 | Excavation, Class 1, miscellaneOUS | ¥ " e | ] eesseesssen 10 60 #O 0.50 30.00
26 | Excavation, Class 2, miscellaneous. oo S PPV I 10 i 15 1.00 15.00
30 | Excavation, Class 3, miscellaneous. ... T 10 2 12 1.50 18.00
28 | Embankment, Class E (from borrew pits).| " ! ... 220,000 65,0001 285,000 0.40 | 114,000.00
37 | Backflling .. o 17 [ 10 0.50 5.00
38 | Surface dressing and grassing ... ... oo 11,000 8,000 17,000 0.50 8,500.00
41 | Conerete . o 5 10 15 5,50 82.50
43 | Concrete apron... eemeemeemeeeies v L1 1 — 50 500 250.00
46 | Concrete in culverts, atc... o 2,400 200 2,600 ¥.00 | 18,200,00
47 | Conerete in manholes, ctc oo B0 | vonrnrsrsssinans 50 7.00 250.00
TR -1 1 - o Bbls. 3,480 350 3,830 1.60 6,128.00
51 | Reinforcing steel . . Lbs. 41,000 5,000 48,000 0.04 1,840.00
*55 | Furnishing vitrified pipe..ceeceiinrena. List pr. 3506 $88 $374 | 66% off 305.90
66 | Laying vitrified pipe Inch-ft 9,000 720 0,720 0.01 97,20
61 | Gravel paving for streets and highwaysz.....[| 5g. yd P 10,000 10,000 0.580 5,000.00
62 | Macadam PAVIRE e o smsserarirsenineen | 2,000 | coeerrerres 2,900 50 2,610.00
65 Conerete pavmg W 2,100 | e 2,100 1.00 2,100.00
87 | Gioard rails ... Lin. ft 1,000 5,000 6,000 058 £,100.00
T2 Timber p_iles .o 100 | eeemscsinas 100 0.50 50.00
96 | Purnishing cast irom pipe..amoommne...| 10118 3 1 4| 2500 100.00
76 | Layityr cast iton pips ..o Inch-ft 580 220 BOD 0,403 2¢.00
77 i Flood gates . SRS R 1 - A 11,000 10,000 21,000 0,00 1,800.00
B2 Misccllaneous cast irom, wrought iron and
sleel . “ 15,000 1,000 16,000 005 800.00
85 | Cleaning WP 5 =] » T (PSS VP (T—— 1 | [P [ A00.00
_ Estimated Total for Protection for Tippecance City and Fairfield - $109,743.35
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Note.—For Table ¢6, Estimate of Cost, Local Flood Protection, see inserts
facing this page.

Table 38.—GENERAL SUMMARY OF COST

Retarding Basins )
Dams and Appurtenances {See Table 223 . .. $5603,734

Roads and Bridges (See Table 23) e 379,407
Protection for Tippecanoe City and Fairfield (See
Table 24) . 199,742
Total for Retarding Basins.. ... % 6,273,854
L.ocal Flood Protection [See Tahle 25). ) 3,235,303
Total estimated cost of construction of the works included in
the plan -3 9,808,187
Fublic Service Relocations and Damages .o oo A 2 ;3{}9,315
Real Estate Purchases and Easements 5,664,200
Administration and General Expense............ . S 1,758,170
Taxes and Special Assessments, doring Construction Period om
Lands Acquired 200,000
Total estimated cost withont contingencies $19,530,878
Contingencies : 4,000,000

Estimated maximum tcta.l cost 123,589 872



35.—Estimnte of Cost—Lecel Flood Protection

(Including summary of estimates of quantities}

Estimated {uantities i East.
Ttem Description Troy | Dayton West | Miamis-| Chau- pFrank- | Middle- | Total Unit Amount |[Ttem
Carrollt'n] burg tanqua lin town | Price
2 | Clearing and grubbing 10 40 i 121 1] ‘&l 25! 152 | $150.00 22 800 2
3 | Removal of buildings 1 1 1 1 1 i 1 ! 1! 11,230 3
4 | Trimming and shaping slopes of river channel .| SR [ 4000 T5,000 | . 3,600 | oo B A0 | e | ann? 244 800 010 | 24,480 4
5 | Excavation, soil stripping 13,700 £2,500 3,000 18,900 450 10,509 5,suu| 3 | 145,750 6.35 5L01Z2501 &
6 | Extavation, Class 1, for new channel 83,000 [ 110000 | 3ﬂ,unn| _unu: 298,000 025 74,080 &
t | Excavation, Class 2, for same 500 75 | 10,000 ) 11075 0.6 i 8,645 7
8 | Excavation, Class 3, for same 100 g5 825 135 78L25. 8
43 | Excavation, Class 1, for same, below mean low water. . ] B 4,500 I 16,000 25,500 0.50 l 1'},75& 1 Ga
?a | Excavation, Class 2, for same, below mean low water 400 3,000 3,900 L0 | 5,850 ! Ta
8a | Excavation, Class 3, for same, below mean low water 100 600 4.00 2400 , Ba
9 | Excavation, Class 1, for river channel improvement 157,400 | 1,900,000 | ... S0 |1 120,000 | 4,254, 400 630 | 1,278,320 Y
1% | Excavation, Class 2, for same 2500  s0000( ... . L1 — .11 |  — 58,100 150 | 87,150 10
t1 | Excavation, Class 3, for same 2000 3,000 ... 50| o ! 180 735! 400 . 29400 | 11
12 | Excavation, overhaul for river channel improvement, per 100 fest....... 10000 -4 250,500 14,110,004 0005 : 70,550 12
14 | Excavation, Class 1, for minor surface drainage 500 10| e - T00 20! 5,730 0.30 1 1,719 16
17 | Excavation, Class 2, for same 10| e 200 10 920 100 920 | 17
18 | Excawvation, Class 3, for same B e 100 10 * 230 2.00 r 440 . 18
19 | Excavation, Class 1, for street and highway cuts and filbs.eoe - 6,500 ! 5,000 2060 25000 ... 27,000 2,830 76,330 0.40 30,532 l 19
20 | Excavation, Class 2, for same 10 l 10 1T 7.50! 20
21 | Excavation, Class §, fof same. i rserermmrrereereeeeed. B | 14 ; 10 1.28 ’. 12350, 21
28 | Excavation. Class 1, for retaining walls, bridge piers and flood gate ! |
BT T OO Sl s - AR NS -1+ F 25,080 20! B50 i 350 . 200 54,600 0.75 40,050 | 22
23z | Excavation, Class 2, for same 220 510 20 Sﬂ! 40 1,765 125 i 2.206.25 ! 23
24 | Excavation, Class 3, for same e YL 00 110 5 sul — — 1,140 4.00 | 6,960 | 24
29a | Excavation, Class 1, for same, below mean low watero v | "™ 0 @00 | o 10,020 | a 120 1005 BO 18,990 2.50 49,975 | 2%a
22a | Excavation, Class 2, for same, below mean low water.. B0 109 40 10 850 3.00 2,550 l 23a
24a | Excavation, Class 3, for same, below mean low wateTe v icnnns S 50 T . — 1,259 4.50 5,65 ! 843
25 | Excavation, Tlass 1, and backfilling for trenches 00 500 150 . 100 7,000 1.00 7000 | 25
26 [ Excavation, Class 2, and backfilling for sRme. oo | L 10 20 an! 440 1.50 860 ! 26
a7 | Excavation, Class 8, and backfilling for same 10 . 20 311! 150 4.00 600 ! ¥
25a | Excavation, Class 1, and backilling for same, helow mean low water 100 - | ! 900 2 50 500 I 252
28a | Excavation, Class 2, and backfilling for same, below mean low water 10 ' ' a0 3.00 240 | 262
g7z | Excavation, Class 3, and backfilling for same, below mean low water 10 ! - 50 15750 2va
£8 | Excavation, Class 1, mizcellaneous 100 100 10 0 o 100 10 1,320 0.50 655 | 28
g6 | Excavation, Clags 3, miscellaneous 50 .10 10 | W e 10! 10] &00 1.00 800 | 20
30 | Excavation, Class 3, misciilaasous 10 100 10: 0l 10 10 550 150 : o | 30
f¢ | Embankment, Class D, for fewges.. ' 130,000 = | 1,003,500 52,200 - 21,600 1,555,400 010 | 135540 I 34
% | Embankmept, Class E, for levees ;20,000 27000, 162,000 24,000 222,360 £250) Y4600  T0.000 831,156|; 040 252,460 ! 35
37 | Backfilling f 100 Iy 500! 10 5:1! ______________ 10 10 g0  0.50 595 | 37




Table

{Including summary of estimates of guantities)

te of Cost—Local Flaod Protection—{Continned)

Estimated Quantities
Ttem Description Pigqua Troy | Dayton West | Miamis-| Chau- | Frank- | Middle-
i Carrollt'n| burg ' tauqua lin towT
38 | Surface dressing and grassing ! 12.1:1'&'[:5E 11,1000 88000 5000| 10,325 i 80| 11,308 - 10,200
41 | Concrete i outlet worka, spillways, retaining walls, brldg-e piers, and| | | ’
gimilar structures. “ 3,000 100 : 15,025 151 1,100 — 50 50
41a | Concrete in same, below mean low water. : " | 8,000 | .. ... | 50! .......... - h 1.3 —
432 | Concrete in aprons, paving at dams azd similar flai shapes w.eoeee. R | I 10 5113 mi ___________ - S
44 | Concrete in monolithic slope revetment 4 '.'sni To140 B0 | e ﬁﬁﬂ-i ............. asnl. ¢ 20
44a | Concrete in same, below mean fow water : i F 650 ;o 111, . 11— 58 &
45 | Concrete in flexdble slab revetment or chaanel limng'....u,_*.’.m..:, ......... i 'E_ ........... _i 230 2,000 v _ T
48 | Concrete in culverts bulltheads, gate chambers.and similar sfrnctures = ! = 51‘_;
except at dam ; 210 165 170 25 790 e : ﬁaﬂf?i 400
46s. | Concrete in same, below mean low water ] : &} g0 40 l 1 &0
47 | Concrete in manholes, catch basins, sewers and similar shapea... ........ o R - 7 150 llll GO L3 R
48 | Stone masonry | ol —— - 10 £,000 | ] .
9 ]
50 | Cement B 5,885 1,630 45,058 sul s1gel_ . 1,498 T40°
%1 | Reinforcing steel L 22,000 31,500 469,000 1, Dﬂﬂ} 62,500 | ... a4 -'1,4
52 | Vitrified brick lining 5 : . it
55 | Furnishing vitrified round or chanael pipe L. $1uu; $E00  $1,200 $1Da: * 1,830 | — sl,ﬂﬁ $280
56 | Laying vitrified round or chapael giﬂe Tagit. 1,200 §460 20,400 1,114.111 18000 [ cioeeeen _ TA0G] 3,000
537 | Pry rubble paving c 1{].' -'-'_fgj ....
60 [ Crushed rock or gravel o I . 10 SO0 | o 50l g | P
61 | Gravel paving for atreets apd highways. 5 2500| 1 2000 4,280 3,830 | e 2,088 1,250 _
88 | Water-bound roacadam paving, for sgme - X T ] p— FAL] P— L] — —
53 | Bibmmincus-bound macadam paving, for same ot i | .
L i ™
64 | Brick paving on concrete immﬁat:on, for same ¥ ! 200 .
65 | Cancrete paving, for same N 3,000 : LY DD DRSO -+ WA B
66 | Miscellancous paving, for same ". 200 ...
67 | Guard rails Li 1,000 2001 s 1,008 znni .............
71 | Timber and lumber, n'uscellaneaas M._£ 1
72 | Timber piles less than 20 feet !mlur ; Li 1,000 M6 IP000( . 11 OO
74 | Steel sheet piling. Tol. 6 250 | : 12 e _
75 | Furnishing cast iron pipe '7 o 51 1 b !I 5.6
T8 | Laying cast iron pipe . Ini 600 TS0 200 E S 1,400
77 | Flood gates : - L 12,000 17,400 g,ma-i 2500 | 60| .. -
81 | Raising, removing and re-erecting existing steel bridges..... ... .. | Jo R - 5 1 1].. -
82 | Miscellancouns cast fron, wrought iron and steel LHE: 1500| 62100 63,000 1,000 10800, ...
85 | Cleaning np JoRE: 1 1 1 1 1 1 1 1

Est
Total Unit Amount |Item
Price
205,325 0.50 102,662.50| 28
25,815 550 141,988 41
13,660 6.00 $1,960 413
45 5.00 225 43
19,410 5.50 108,755 44
1,505 6.00 2,030 £4a
11,280 .00 67,580 45
2,490 7.00 17,430 44
240 7.50 1,800 48a
3,842 .00 26,804 47
2,110 5.00 10,550 45
111,160 1.60 177,858 50
2 (0, 300 0.04 82,416 51
251 1200 300 52
$7.670 | 65% off 268450 55
83,100 00l 831 56
10 3.00 30 51
#70 0.80 176 60
16,680 0.50 B340 61
11,400 0,90 10,260 62
500 L75 8BTS 65
1,650 2.00 3,300 84
3,000 1.25 3,750
4,204t 170 7140 65
5,500 0.35 2,000 67
31 5000 100 71
112,950 0.50 58,475 72
1,669f 7T0.00 116,760 T4
23.df 2500 715 75
6,550 0.03 196.50 | ™
270,000 009 24,200 7T
£50 81
342,200 0,05 17,160 82
.............. N S 5,250 | 5
Total - $3.335.303.00



	Vol 1  
	Contents of Volume 1
	Letter of Transmittal 02-29-1916
	Introductory
	Synopsis of the Recommended Plan
	Estimated Cost of Completion of Entire Project
	Part 1 - Data on Which Plan is Based
	Geography of the Drainage Area
	Causes of Flood Damage in the Miami Valley during the 1913 Flood
	Probability of Recurrence of Great Floods
	the Flood of March 1913
	Dayton
	Hamilton
	Piqua
	Troy

	Profiles of Rivers and Flood Lines
	Previous Floods in the Miami Valley
	Previous Maximum Gage Heights
	Drainage Areas in the Miami Valley
	Valley Storage above Hamilton during the 1913 Flood
	Measurement of the Maximum Rate of Flow during the 1913 Flood
	Maximum Rates of Flood Flow of Foreign and American Rivers

	Part 2 - Development of the Plan
	Reasons for Adopting the Retarding Basin Plan Rather than other plans
	Action of Retarding Basins during Large Floods
	Height of Dams and size of outlet conduits
	Spillways
	Frequency of Flooding Lands in Retarding Basins

	Part 3 - Statement of the Plan
	Germantown Retarding Basin
	Englewood Retarding Basin
	Lockington Retarding Basin
	Taylorsville Retarding Basin
	Huffman Retarding Basin
	Local Protection at Cities and Towns
	Bridges and other structures requiring modification at owner's expense



	Vol 2
	Contents of Volume 2
	Part 4 - Property affected by the Plan
	Property within the District to be damaged or taken
	Property outside the District which will be affected


	Vol 3
	Contents of Volume 3
	Part 5 - Contract and Specifications Advertisement
	Agreement Form
	Bond Form
	Specifications

	Part 6 - Estimates of Quantities and Cost





