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186 MIAMI CONSERVANCY DISTRICT 

Fractional Section 31 

The follo'Yio·ing lands in Frac. Sec. 31, R 12, T 1, M.R's. include4 with:n 
the lines described as follows, to-wit: 

Beginning at a point on N line of S yZ of SE % oi F rac. Sec_ J1. 8.5 feet 
W of W line of high way. said high ,,.,-ay being extension of N M-3.i n Street n i 
the Municipal Corporation of Piqua; the n-ee N 65 W 18 feet more or less 
tc point line of Lot 70 of Johnson's thence NW j 38 feet n1orc 
OT less a1ong \V line of said lot to poiilt on S I ine of Lot 40 of said addition ; 
thence S\V .53 feet mo re or 1e ss along S line of said Lot 40. to S "'iA' corner 
thereof; thence N\V 292 feet mo Te or less along W line of Lots 40, 39, 3-S, 3 i. 
and 36, of said addition, to point on S line of Lot 102- of s..aid addition; thence 
SW 7 feet more or les:s along S I ine of said Lot 102 to SW corner thereof; 
the nee NW 45 feet mo .-e or less along line of said lot to point where said 
W line intersects N line of Johnson Street (Vacated) ; thence S \V 25 feet 
along N line of] ohnson St.-eet (Va-cated); thence N 28° 101 W 255 feet mo["e 
o .- less to point on N line of Lot 48 of .said addition; thence SW 20 feet mon! 
or less along N line of said Lot 48 to NVtl corner the.-eof; thence northwest­
eTly 477 feet more or less to SW corner of 1.1 O-acre tract owned by Fred 
a-nd Ha.-ry Phillipi; thence NW 395 feet more or less to a point on E bank 
of Miami Ri..,·e.-, said point being the N\.'V -corner of a 1.25-acre tract owned 

Jno. :Maroney; thenc-e :!!outhea:sterly 1375 ieet more O[" less alO'Ilg s.aid 
E ba.n k to point on N line of S of SE ;4 of said f.-actional :section; the n-r:e 
E 49-0 feet mo•e or le.ss along .said N line to place of beginning. 

BETHEL TOWNSHIP 

Such lands in R 9, T 2, M.R's, Bethel Township, are located in Section 12" 
a!':i follows: (Refer to Sheet .So. 25 of Exhibit 5.) 

Section 12 
The follov.· ing lands in Sec. 12. R "9, T 2, M .R's, included within the lines 

de&c:ribed as fo Uo,,.,.· s, to-wit: 
Beginning at a point on the Vi/ line of Sec. 12. 1300 feet N of the S 'h' 

corner thereof; thence N 145 feet along W ! ine of said section; thence N 
45' E 230 feet; thence S 43" 35' E 100 feet; the.nee S 7:5" 00'" E 32.5 feet; 

tb ence S 47" E 2 70 feet: the nee S 7{1"" Qr{( E 530 feet; thence S 43.., E 
600 feetj thence S s"' oo' \V 70 feet; thence N 77.., 30' Y..l 3:50 feet; thence N 
58"" V.l 720 feet; thence N 87D lo'" Vil 185- feet; thence S 57"' 30" W 370 feet; 
thence N 18° oo' Y.l .500 feet; thence no.-thwesterl}' 140 feet more o.- less io 
place of beginn i:clg. 

J.iONTGO\fERY COUNTY 

Su.ch lands in Montgomery County are located 1n German and Miami 
T-ownships as follows: 

GERMAN TOWNSHIP 

Such lands in T 3 N, R 4: E. Ist P. M .. German Township. a-re located _in 
Sections 9 and 10 as follows:: (Refer to Sheet No. 2 of ExhiOit No. 5.) 

Section 9 

The fo1lowing lands in Se-c. 9-, T 3 N, R 4: E. 1st P. M., in-eluded within 
the lines d-e sc .-ibed as follows, to-wit: 
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Beginning at point on E line of Sec .. 9, 22-15 feet S of NE -corner thereof; 
thence S 435 fee c more or I e.ss along E line o i said .se-ction to SE corner of .... 
NE 7i there o i; thence V\' 7 5 iee t along S line o i' N E '4 of said section; 
t b ence S 23- 0 50' \rvT 3.'lO feet; thence S 36 ° 101 Vil 645 feet: thence S 86 ° oo' W 
285 feet; thence N .~0° 20' E 620 feet~ thence N 72~ wr \¥ 140 feet; thence N 
43 ~ 25r E 520 feet ; thence N 2-2 ,,_ 1.:t' 1''l 10:3 feet; thence no .-t he:asterl y 4-7 5 feet 
mare or less to place of beginning, 

Section 10 

The follovo·ing lands in Sec. 10, T 3 N. R 4 E, 1st P_ M., tO-'i'irit: 

_.\ll land.s in the S\:\-T :% -of l\~Vi,! }i of Sec. IG and in S ~ of said section. 

MIAMI TOWNSHIP 

Such lands in T 2 N. R 5 R. 1st P. ii.L, Miami 1'ownship. are located in 
Sections. 3 and 10 as follo,,..-s: f Refe.- to Sheecs !'-Ios. 3 and 4 of Exhilnt 
Ko. 11.) 

FTactianal Section 3 

The following lands in Frac. Sec. J. T 2 -:\'. R 5 E, .1st P. M .. included 
within the lines des c .-ibed as foll O-Vii' s. to-wit : 

Beginning at point oi inte.-section of \\~ hne oi li.-funlcipal Co.-poration oi 
Miamisbu.-g with ~ line oi' 1.5.'i&-ac!"e t.-ac.t owned by Vil. H. Albrecht e.t al.; 
the nee S .5.') feet along said ''r corpora tin n line; the nee S 84: 0 sa' \V 140 feet; 
thence S 88 ° .50' '~' 350 feet; thence N 8.R 0 50' 'A' 41J.5 ieet; thence N 7~ 25' \\~ 
4-5 feet more or less to point on extended N line of said 15.76-acre tl"act; 
1hence E 97Q ieet more or less along sai<l extended ~T line to place of 
beginning. 

Fractional Section 10 

The follov..·ing lanels in Fr:ac. Sec. 10. T ~ N, R !ii E, 1st P. l'.f., ~ncluded 
... vithin the lines described as follo,,..·.s. tO-\\'it: 

Beginning at point o-f inter5ection of S line of high ... vay with \Ii,' right­
of-way line of C. H. & D. Ry. Co .. said high~'ay being approximately 

12'00 feet K oi S line uf Frac. Sec. 1[}; thence \V 375 ieet along S line 
o( said lligh"''ay; thence due N 30 feet mo.-e or less to point on K line oi 
highway; tbence I\ 81° 4.'i.' E 160 ieet more or less to point on 1'\~ line of 
high'l,ip·ay; tile nee northerly 100 {eet along \V line of highv..·ay; thence S j2- ~ 

00~ E 31} feet more o.- less to point on E lirie- of highway; thence S 14-=- to-' \"/ 
F!.5 feet: thence K 89~ oo' E 190 feet ...more OT les5 to point on said \V l"ight­
of-way line; thence southerly ao feet more or less along said rigbt--0f-1,,tay 
line to place of be ginning. 

GREEKE COUNTY 

Such land.s in Greene County are located in Bath To\vnship, as i0Uov11~: 

BATH TOWNSHIP 

Such lands in R 8. T 3, M.R's. Bath Township, are located in Se-c_tions. 21 
and 2:'!. as follo,,,.·s: (Refer to Sheet No. 34- oi Exhibit No. :5-.) 

SectiQn t:l 

The following lands in Sec. 21, R 8, T 3, :M.R' s, included v; ithin the lines 
de scribed as follows, to-wit: 
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Beginning at point on W line of Sec. 21, 212-0 feet N of SW corner there­
of; thence S 59° -t-0~ E 18.0 feet; thence S 50° 00~ \\r I.SO feet; thence S 5.8° 3-0' 
E 44-0 feet; thenc:.e N 7'6.,. oo' E 15-0 feet; thence N 44-" 30' E 300 feet; thence 
S 6:5° 15' E 475 feet; thence S 1° 45' E 11.fJ feet; thence N 76"" 00~ \V 4-90 feet; 
thence S 2-4 ° 30' W 290 feet; thence S 84 ° 30' E 280 feet ; thence N 82"" 30' E 
7 40 feet; the n-ce N 49 ° 45~ E 635 feet; thence .N" 82 ° .~o' E 280 feet; thence N 
!56° 50' E 200 feet; thence 1\-,- 84 ... 15' E 100 ieet more or less to point on E 
Jine of S\V .M of said section; thence S .360 feet along E line of SW 71 of 
said section; thence S :5-5-a oo' \~l 56:5- feet: thenc-e S 53"' 1:5' ·v·l 10..5-0 feet more 
oc less to point on K line of high,,.,.·ay; thence westerly 1470 feet more or less 
along N line of said highway to point on \V line of sald se-ction; thence N 
695 feet inore or less along \V line of said section to place of beginning. 

Section :18 

The following lands in Sec_ 2.S. R S. T 3, Y.R's, included "'i.Vithin the lines 
described :as follows, to·,,.•it: 

Beginning at N % corner of Sec. 2B; tben-ce E 1440 feet :along ~ line oi 
said section; thence S 10"' 2-0" W 20~0 feet; thence S 18° 05~ E 18-50 feet; 
the-nCe S n-=- 4-5~ E lfi'90 feet more or less to point on S line of sald se-ction; 
thence \r.,r 2090 feet more or Jess along S line of said section to S % corner 
the re-Of; thence N 3895- feet mo re or le 5.S along 1th' line of E ;4 of said section 
tc point on corporation li-n e of the Municipal Corporation of Os born ; thence 
northeasterly 40.5 feet more or les.s along said corporation line to E corner 
oi said corporation; thence northwesterly 3-50 feet more or less along -cor· 
po ration hne to point on \\' line of E ~ of said section: thence N 975 feet 
more or less along \Tt,1 line o~ F, ~ of said section to place- of beginning_ 

HLTTLER COC:NTY 

Snc-ti lands. in Butler County are located in )..fadison Town.ship as foUo"\\•s: 

MADISON TOWNSHIP 

Suc.h lands in T 2 I\_ R 4 E. ls-t P. M .. li,.fadison Toy,.·nship, are located in 

Fractional Sections 15 and 22 as iollo,,.,.-.s.: (Refer to Sheet No. ~ of Exhibit 
No. H.) 

Fractional Section 15 

'fhe following lands. in Frac. See. 1.5. T 2 I\". R 4- E. lst P. M., included 
"'ithin the lin-es de scoi bed as follows, to· wit: 

Be-ginning at point on S line of Frac. Sec. L5. 12 22 feet more -or I ess E of 
SVi,! corner thereof. said point being also -on E line of highway: thence N 140 
feet along E line of highv.-·ay; thence S 82° OCf ·vl 30 feet more or less to 
point on \\' line of highway; thence N a1-=- 4.5' l~r so ieet; thence N 46c- oo' E 
..-o feet more or Jess to point on \V line oi high""·ay; then-ce N 82-=- 30' E 30 
feet mo:re or less to point o-n E Jine- of highway; thence S ·?2° 20,.. E 110 feet; 
thence S 7 ° oo" E 200 feet more or les.s to point on S 1 ine of .said fractional 
section; tile rlce W 100 feet more or l-e.s.s along said S line to place of be­
ginning_ 
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Fractional Section 22 

The following lands in Frac. Sec. 2.2-, T 2 )I, R -1 E. ls.t P. M .. inc~uded 
~Yithin the lines described as foll o""· s. to-\•,dt : 

Beginning at poLnt on :.I line of Frac. Sec. 22. 122-2 feet more or less E oi 
)J\oV corner thereof, said point being also on E llne of highway; thence 
E 100 feet a 1 on g s.aid N line; the nee S 7"" oo' E 448 feet; thence 
southwesterly 50 feet mori;" or less to NE corner of Lot 3Q of Village 
of \Vest Middleto,,.,.·n; thence S 200 feet along E line of Lots 30. 31, 32., and 
33: thence S 46° 30' E :so feet; thence S 33a- 30' \V 60 feet; theni:e N G7° 30~ 
W 40 feet; the-nee S 1 ° 30F E 365 feet more or le:ss to point on \V right-of­
inTay line of C. H. & D. Ry. Co.; thence S 24-0 feet along said 'V'i right-of-way 
line; then-ce southwesterly 28 feet n1orc OI" less to SE corner of Lot 77; 
thence \'1l 2.-1)4 feet mo re or \es s along S line of Lot 77 to point on E line ot 
highway; thence N 95 feet along E line of highv.·ay; thence S 79° 45' E 225 
feet; thence N 2° 25' \\r 5:5-() feet; thence S 8:5° ~o-~ W 30 feet more or less to 

point on ""v'l line of highway; thent:e- N 50 feet more or less along W line of 
highl'i.'ay to highv.·ay corner; thence N\\i~ '2'6 fee-t along S line of highway; 
thence N 30 ° oo' E 40 iee t more or less to point on ·N line of ti igh way; 
thence SE 3.0 feet more or les.s along N line of highl\•ay to highway corner; 
thence N 100 feet along \V line of highway; thence N 84 ° 10~ \'r 200 ieet 
more 01 less ~o point on E line oi high ~•,ray; thence :!'il" 60 f ect along E line 
of highway; thence K SB°' 3{( E 315 feet more or less to point on E line of 
highway; thence N 39-0 feet more or less along E line of highway to place of 
beginning. . 

PROPERTY TO BE BENEFITED 

Lands not included "'·ithin the present Hmits of The Miami Conservancy 
Di.strict, in all cases inc.I uding all pub lie and private property, rights, fran­
c.hi:ses, and public utility holdings. thereon, that will be benefited by the 
works of the District, are located in Miami, Montgomery, \Varren, Butler~ 
and Hamilton Counties, as foUows: {Refer to Exhibit No. 17, wtiich ts 
hereby made a part of the following descriptions.) 

l>fIAMI COUNTY 

Such lands in Miami County are located in Spring Creek and Staunton 
Town.ships as fol lows : 

SPRING CREEK TOWNSHIP 

Such lands in R 12, T 1, M.R's, Spring Creek Township, are located in 
FractionaJ Section 31 as follows: (Refer to Sheet No. 'i' of Exhibit No. 17.) 

Fractional Section 31 

The following lands in Fra-c. Sec. 31, R 12, T 1, M.R's, lnc::.tuded within 
the lines described as fol lows, to-wit : 

Beginning at point on Vl line of E :%- of Frac. Sec. 31, 131:5 feet S of N % 
corner of said fractional se-r:tion; thence S 32° 50' E 1225 feet; thence N 
55 °' 25~ E 13(] feet; then c.e S 32 ° 1 o' E 980 fe-et; tlten<:e S 1" 20"' W 540 feet; 
thence S 49" oo' E 240 feet; thence N 66(1 -05~ E 600 feet; thence S 22° 05' W 
79-0 feet; thence S 25° 5o' E 215 feet more or less to point on S line of N % 
of SE ~ of said fractional section; thence W 1-800 feet more or less along 
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said S line to point on E bank of Miami River; thence northerly 1800 feet 
rn oTe or less a1ong E bank of said ri ?"er to point on W line of E ~ of said 
fractional section; thence N 10:50 feet more or less along said W line to 
place of beginning. 

STAUNTON TOWNSHIP 

Such Janrls in R 11, T 1. l'rf.R's, Staunton Township, are located ln Sec­
tion 13 as follo'lflr·s: . (R~fer to Sheet No. 9 of Ex.hibit ~o. 17.) 

Section 13 
The follo ..... ,ing lands in Sec. 13, R ~ 1, T 1, M.R's. includt':d within the lines 

dt:sc:ribed as follo"'·s, to-wit: 
Beginning at sv.~ corner of Sec. 13; thence N 930 ieet along VV Jine of 

said section; thence S so-=- 25' E 770 feet; thence S 18-0 35' E 515 feet moT-e or 
less to point on S line of .said sec:tio n; then c.e \V 800 feet more -or less along 
said S line to place of beginning. 

STAUNTON TOWNSHIP 

Such lands in R 10, T 1, M.R' s, Staunton Township, are located in Frac­
tional Section 11 and in Section 18 as fo Uows : (Ref.er to Sheets Nos. 9 and 
10- of Exhibit No. 17.) 

Fractional Se-ction 11 

All lands in E ~ of Frac:. Sec. 11, R 10. T 1, M.R'S, lying Vi.IT of yY line of 
first highway E of Miami River_ 

Section 18 
The foUo,,.,·ing 1a-n d s in Sec. 18, R lfi, T 1, M. R' .s, included within the 

lines described as foJlows, to-wit; 
Beginning at NW' c.o['ner of Sec. 18; thence E 79-5 feet along N line of 

said section; thence S 12" 05' E 404() feet; thence S 60° 101 E 3175 feet more 
or !es s to point on S line of said section ; thence W 1160 feet along said S 
line; the nee I\"'" 3° !50~ W l 60 feet; thence N 72"' 4t{ \~r 102-0 feet; thence N 
50"" 50" Vil 1255 feet; thence N 3{1 ... oo' w 1620 feet; thence N :5D 1).5' w 1520 
feet; thenc.e ~ 72-:i 4{( \'1l 510 fee~ more or less to point on W line of said 
section; the 11 ce N 1235 feet more or less along said 'Vil line to place of be­
gjnning. 

Also the following lands in said section included within the lines de-­
s.cribed as follows, to-wit: 

Be ginning at SE c:ol'ne r of said section; thence W 150 feet :along S line 
of said section; thence N .52"' 10~ W SM feet; thence N 64.., 051 E 56-0 fe.et; 
thence S 28 g. 30" E 730 feet more or less to point on E line of said section; 
thence S 1.W feet more or less along said E line to place of beg~nnitig. 

MONTGOMERY COUNTY 

Such lands in Montgomery County are Jocated in Ha['rison, Jefferson, 
German, and 1'.fiami Townships as foUows ; 

HARRISON TOWNSHIP 

Such lands in .T 2 N, R 5 E, 1st P. M., Harrison Township, are located in 
Section 9 as follows: (Refer to Sheet No. 1'9 of Exhibit No_ 17.) 
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Section D 
The following lands in Sec.. 9-, T 2 N, R 6 E, l:st P. M., i'l'lc.luded within 

the Jines described as follows, ta-..... -it: 
Beginning at point on E line of highway sometin1es kn own as 

Fredericksburg Pike, 24:75 feet E and 370 feet more or less S of NW 
c.oTne-r of Sec. 9; thence N 8-.3"" 15' E S.70 feet; thence S 26° 50' Vii' 76.5 feet 
more or_ le.ss to point on said E line oi highway; thence northwesterly 7-90 
feet more or ~ess along said E 1ine oi highway to place of beginning. 

HARRISON TOWNSHIP 

Such Jancls in T 1 _:-..r, R 6- E. lsc P. M .. Harrison To~nship, are. located in 
Sections 5 and r. and in Fractional Section!'. 8, 17. and 1g as follows: (Refer 
to Sheet No. :3S of Exhibit No. 17,) 

Section .5 

The foUo~·ing lands in :Sec-. 5, T 1 N, R 6 E, 1st P. J!..I., inc!uded '\'ithin the 
lines described as follows, to-wit: 

Beginning at point on S line oi Sec. 6, 116-1} feet E of S\~' corner thereof j 
thence ~ 20-=- 1.5~ E 1510 feet; thence K 39c 30' E 1545 feet more or less to 
point on corporation line oi l\.lunicipal Corporation of Dayton; thence S 
and E 23.9-f:i feet more or less along said cofporation line to point -on V'l 
right-of-'1,1,·ay line of C. H. & D. Ry. Co.; thence S\V 191{1 feet more or less 
along said Vtl right-of-y,,·ay line to point on S line of said section; thence \V 
18.55 icet more or less along .said S line to place of beginning. 

Section 7 

The following lands in Sec. 7, T 1 N, R 6 E, 1st P. M., included v.·ithin th-e 
lines deScribed as follo,,..·s, to-v.·it: 

Beginning at SE corner of Sec. 7; thence \"V 1125 feet along S 1ine of said 
section; the-nee N 10° 15-~ VV 1070 feet; thence N 52-"" 40' E 1305- feet; thence 
N 18° 5;5/ \~'-l sao feet; then-ce N 3::L 0 40~ E 72-5 feet more or less to point on E 
line of said section; thence S 3230 feet more or less along said E line to 
pla c.e of beginning. 

Fractional Section 8 

The following lands in Frac. Sec. 8, T 1 N, R £ E, ~st P. :fi..L, included 
v.·ithin the lines des-cribed as i"ollo-y,·s. to-wit: 

Beginning at S\\T corner of F ra-c. Sec. S ; thence N 3286 feet a 1 on g \"•/ line 
of said fractional section; thence N 3 ° 5-0' E 1.170 feet: thence N 35° 00~ E 635 

feet; thence N ss"° so' E t6:a feet; thence S 14 a- .~:i-1 \\r 6.80 feet: then-ce N 69'-=- 2.5' 
E 600 feet; thence N 20""' 2-0F E 595 feet more or less to point on N line of said 
fractional section~ thence E 1710- feet more or less along said N line to point 
on V.l right-of-way line of C. H. & D. Ry. Co.; thence southerly 5940 feet 
more or Jess along said W right-of-v.·ay line to point on S line of said irac­
ti on al section; thence Y.l 24:5- feet more or less along said S line to pJace of 
beginning. 

Fractiona1 Section 17 

i..\..11 lands in }'rac. Sec. 17, T 1 N, R G E, 1st P. M., lying \ly" oi Vtt' right-oi­
way line of C. H. & D. Ry. Co. 

Fractional Sectioo 18 

The fol1ov.Ting lands in Frac. Sec. 18, T 1 N, R 6- E, 1st P. 1'..I., included 
within the lines described as follows, to-wit: 
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Beginning at NE corner ol Fra-c. Sec. 1.S; thenc:e S 000 feet more or Jess 
aJong E Hne of said fractional section to point on W right-of·way Jine oi 
C. H. & D. Ry. Co.; thence southerly 45.W feet more or less along said W 
right-of-v.·ay line to point 3-10 f.eet I\~ oi point of intersection of said W right· 
of-way 1ine with S line of said fractional section; thence N 21" 05' W 4.10 
feet more or less to poln t on E 1 in e of high way; thence N 1350 feet along 
said E line of higllv.·ay; thence N 7° 05' \V 1500 f.eet; thence N 7° 3\Y E 1 'i'70 
feet more or less to point on N line of said fractional section; then-ce E 1120 
feet mo re- or I ess along s.a.id I\" tine to place of beginning_ 

JEFFERSON TOWNSHIP 

Such lands in T 3 N, RS E, 1st P. M., Jefferson Township, are located iu 
Fractional Section 25. and in Sections 2-6 and 2l as follows: (Refer to Sheie-l 
No. 38 of Exhibit No, 17.) 

Fractional Sectioo 25 

The following lands in Frac.. Sec. 25, T 3 ~, R 5 E, 1st P. M., included 
within the lines desc['ibed as follows, to-wit: 

Beginning at point oi intersection of W line of Frac. Se-c. 2.5 with W 
dght-of·way line of C. H. & D. Ry. Co.; thence ~ 1545 feet along W line of 
said fractional section; thence S 46° 2:5' E 100 feet more or less to point on 
W right-of-way line of C. H. & D. Ry. Co.; thence southerly 11'65 feet more 
or less along said \V right·of~1,1,.·a~· line to place of beginning. 

Section U 

The following lands in Sec . .26. T 3 N, R 5 E, 1st P. M., included within 
the lines described as follows, to-wit: 

Beginning at point of inter.section of E line of Sec. 26 with W right-of­
way Jine of C. H. & D. Ry. Co.; then-ce S 100 feet along said W right-of·way 
line; thence N 30~ «( W 13-1.5 feet; thence N 4- 0 15-' .E 1175 feet; thence N 
21"' 50' E 180 feet; the-n-ce S 30"' 30' E :5-4-5 feet more or less to point on E 
line of said section; thence S 2.455 feet mo"rc or less along S-aid E tine to place 
of beginning. 

Also the following lan d.s in said section. inchlde d within the lines de­
.ic:ribe-d a.s follows, t0·1'•it: 

Beginning at S¥.l corner of Se.c. 2-0; thence N 575 feet along W line of said 
section; thence N 53 ° 20' E 1820 feet; thence S 59' 0 40' E 11S5 fE et; thencl! N 
JS"' 5.5' E 2070 feet; thence S 67"' 20' E 139-5 feet more or less to point on W 
right·of-way line of C. H. & D. Ry. Co.; thence S 2170 ieet more or less 
along said ¥l right-of· way lin-e to point on S line of said section; then.ce \V 
417.':i feet more or less along said S line to pla-ce of beginning. 

Section 27 

The following lan'ds in Sec. 27, T 3 N, R .5 E, 1st P. M., included within 
the lines de.sc ..-ibed as fol lows, to-wit: 

Beginning at SE corner of Sec. 27; thence W 8:20 feet along S line of said 
section; thence N 52° w~ E 101:5 feet more or les.s to point on E line of said 
section; then-ee S 515 feet more or les-s along said E line to place of be· 
ginning. 
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GERMAN TOWNSHIP 

Such lands. in T 3 K, R 4: E, 1st P. M., German To,.,nshlp, are located in 
Sections 11 and 14 as fo11o""· s: (Refer to She-et No. 4-6 oi Ex:h ibit No. 17.) 

Section 11 

The following lands in Sec. 11, T 3 N, R 4 E, 1st P. M., included within 
the lines described as follows, to-,,.,.·it : 

Re ginning at NF, corner of Y.l ~ of SV1/ ~ of Sec. 11; thence S 1335 ieet 
along E line of said \\' ~ ; thenc.e K 2 ~" 3-01 W 14:6-0 feet more or less to 
point on N line of .said \V 0; thence E 600 feet more or less. along N line n f 
said \\' ~ to place of beginning, 

Sec:tioD 14 
The following ]ands in Sec. 14, T 3 N, R 4- E, 1st P. M., included within 

the lines described as follo~'s, to·wit: 
Beginnjng at N 7-4 corner of Sec. 14; thence S 16-60 ieet along E line of 

\¥ 0 of :5 aid section; thence N 5'6 ° oo' v·v 310 feet; the n-ce N 40° i-0' \\r 1240 
feet; thence N 15 ° 20' \\r 540 feet more or les.s to point on N 1 ine of said 
sect Lon; thence E 1190 feet .more or less along N line of .said section to place 
of beginning. 

MIAMI TOWNSHIP 

Such lands in T .3 N, R 5 E, 1.st P. M., Miami Township, are 
Sections 38 and .34, and in Fract~onal Sectlon 35 as foUows: 
Sheets Nos. 38 and 39 of Exhibit No. 17.) 

Section 33 

located in 
(Refer to 

The following lands in Sec. 33, T 3 N, R 5 E, l:st P. M., included within 
the lines de.scribed as follows, to-wit: 

Beginning at NE corner of Sec. 33; thence S 1210 feet along E line of 
said section; thence N :5s-=- 15' \V 1230 feet; then c.e N 4 7 ° 115/ E 800 feet more. 
or less to point on N line of said section; thence E 425 feet more or less 
along N line -0f said :section to place of begipning. 

Section 34 

The following ]ands in Sec. 34, T "3 N, R 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 N line of 
said section; then-ce S 41 °" 0:5~ E 1815 feet; the.nee S 6"' 30' W-970 feet; thence 
S 46..:i 25' E 37:5 feet; thence N 2s-=- 10' E £i'7:5 feet; thence N 44° 05' E 1295 
feet; thence N 32° 50' E 1410 feet more o,r less to point on N line of said 
section; thence E 81:5 feet more or less along N line of said section to NE 
corn er the re of; thence S 5345 feet more or less aJong E line of said section 
to SE corneT thereof; ,thence W 1805 feet a1ong S Jine of said section; thence 
N 36° 20' \\r 7'90 feet; thence N 49° 20' \~l '90:5 feet; thence N 3-0° 4.5' \r.l 1640 
feet; the nee N 43 ° 30~ W 800 feet; thence N 56 °" 15' W 1-06:5 feet more or less 
to point on W Jine of said sect ion; thence N 1500 iee.t more OT less along 
said W line to place of beginning. 

Fractional Section 85 

All ]ands in Frac. Sec. :35, T 3 N, R 5 E, 1st P. M., lying W of \V -right­
of-way Jine of C. H. & D. Ry. Co. 

V°OI]. l-lJ 
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MIAMI TOWNSHIP 

Such lands in T 2 I\~, R S E, 1st P. It.I.. Miami Township, are located in 
FractionaJ Se-ctions 2, 3-, 111, and 15 as iono,,.,.-s: (Re-fer to Sheets Nos. 3~ and 
42- of Exhibit No. 1 i.) 

F.ractionaJ Section 2 

i'dl lands jn Frac. Sec. 2, T 2 N, R 5 E. 1st P. M., lying\\' of -Vtl right-of­
-way line of C. H. & D. R1·- Co., ex-cepting those land:s in-eluded within the 
-corporate limit.s of Municipal Corporation of Miamisburg. 

FractionaJ Section 3 

The following Jan ds in. F rac. Sec. 3," T 2 N", R 5 E, 1st P. M., inc.luded 
·within the lines. described as follows, to-wit: 

Beginning at :SE corner of Fra.c. Sec. 3; thence S 273[) feet more or less 
along E line of .s.aid fractional section to point on corporation line of Munici­
pa] Corporation of Miamisburg; thence S and W 2260 feet more or 1ess along 
said corporation lin-e to point on N line of highway; thence lhT 85 feet a1ong 
I\ line of :said highll•ay; thence N 14"' 30~ \V 1870 feet; thence N 8 a 10' E 450 
feet; then c.e N 12"" 50' \V 1330 feet; thence N 2-5-=- OOF W 595 feet mor-e or less 
to po in~ on ::.J" line of said fractional section : the 11 c:e E 1805 feet more or less 
along said N line to place of beginning. 

Fraction.al Section 10 

The follov;ring lands in Fr.ac. Sec. 111, T "2 N. R 5 E, 1st P_ M .. included 
within the lines des-cribed as follo'i\'S. to-"'· it: 

Beg~nning at point of intersection of \V right-of-.,,.,.-ay Jine of C. H. & D. 
Ry. Co. with S line of Fra-c. Sec. 10; thence \~l 770 feet along S line of said 
fractional section; thence N s0 ts' E 590 feet; thence N 5-"' 45' W 610 feet; 
thence ~ 22° oo.F E i1•0 feet; thence northeasterly 1{14{1 feet more or less to 
corporation -corner oi Municipal Cori:ioration of li,.liamisburg; thence E 61-0 
feet more or less along corpo.-ation line to point on '\iV right-of-\vay line of 
C. H. & D_ Ry. Co.; then-cc S 3000 feet more or less along said ~· rtght-oi­
way line to pla-ce of beginning. 

Fractional Section 1.5 

The follo~'llt_g lands in Frac. Sec. :l 5, T 2 ").T, R 5 E. 1st P_ li,.L, included 
within the- Jines describe-Cl as follows. tO-l\'it: 

Beginning at point of inte-rsect-ion of N hn e. of F rac. Sec_ 15 with W 
right-of-way line of C. H_ &. D_ Ry. Co.; thence southerly 1930 fe-et along 
said W right-oi-way line; thence K .53 a !iiO' \V 480 feet; thence N 35a 11f W 
1000 feet; thence N 1 ,,_ 10' W ! .RS f.e et more or less to point on N Line of said 
f 1 actional section j thence E 780 feet more or !ess along said I\" line to place 
of beginning_ 

MIAMI TOWNSHIP 

Such lands in R 6. T 1, M.R's. Miami Township, are located in Sections 
'9. 10. and 15, and :i:n Fractional Sec:tion:s 1 G and 21 as follows: (Refer to 
Sile-et ~o. 36 of Exhibit No. 17.) · 

Section '9 

The following lands· in Sec. "J, R 6, T 1, M.R's, included within the lines 
described as follows, to-wit: 



REPORT OF CHIEF ENGINEER 195 

Bcginnin g at N \V c.orne r of Sec. '9 ; thence E 1190 feet along N line of 
said sc-c.tion; the11c.e S 63c 30' y.,r 1~50 feet more or less to point on \"l line of 
said section; the :n ce N £80 feet more or le ?S _along said \'l line to place of 
tegin:ning. 

Section 10-

The followjng lands in Sec. 11,}, R 6. T 1. M.R's. included ,vithin the lines 
Oesc:rib-ed as follows, to·wit: 

Be ginning at S Vil' cornet of Se-c. 10; thence N 234-5 feet along \ri..1 line of 
s.aid section; thence S 88D 15' E 14:5- feet~ thence S 1-=- 501 ""WT 1435 feet; thence 
S 21 D 2-tl' R 104.'io feet more or less to point on S line of said section; thence 
"\\' 1190 feet mace or less along .said S line to pla-ce of beginning. 

Section 15 

The foHov.Ting lands in Sec. lS. R 6, T 1, Ji..'LR'.s. included within (he lines 
de.scribed as follows, to-wit : 

Beginning at 1\E corner of Sec. 15; tllence S 103'5- leet along E line oi said 
section; thence S 37n 30' V•l 1061} feet; thence S 12° oo' E 10'5-5 feet~ thence 
s 20n oo' \\' 10:50 feet; thence s :5{1-n oa' \\' 144:5 feet; thence s -68~ :50' \\~ 1740 

feet; then-ce S B 0 00' \V 40:5 feet; thence N 72 ,,_ :5-0~ \\r '900 ieet; thence S 

8:5 ° 30' V1/ 10i5 feet more or less ~o point on Vi I ine of said section; thence 
1'I 3175 feet more or less along said \\' line to point on S right-of-way line 
of C. C. C. & St. L. Ry. Co.; the11ce northeasterly 3410 feet more or 1-ess 
along said E right-of-way line to point on K line oi said section; thence NE. 
2520 feet more or less along said K line to place of beginning. 

Fractiooal Section lG 

· All lands in Frac. Sec. 16. R -6, T 1, ~.R's, lying F. oi E right-of-way line 
of C. C. C. & St. L. Ry. Co. 

FractionaJ Section 21 

1'he io11o'i'io•ing lands in Fr.ac.. Sec. 21. R 6. T 1, M.R's, included v..·ithin th-e 
lines described as follows, to-,,..•it: 

Beginning at point of inte!"section oi S right-of-way line of C. C_ C_ & St. 
L. R:y. Co. with E line of 1i'rac Sec_ 21; then-ce S 3175 feet along said E line; 
thence S 85 ° :ao~ V\' 730 fc et; then c-e ~ .-82 n 1 o' \\' 14.'i.'io feet ; thence N 05-=- oo' 
v._r 1:34-C feet; thence N 83"" 15~ \V 1210 feet n1ore or less to point on corp<:ira­
tion line of Municipal Corporation of \~'est Carrollton; thence northeasteTly 
4100 feet more. or le.s:s along said corporation line to the most easterly corner 
of said corporation; thence S 3-G.,. 00~ E 2-G feet more or le.ss to point on S 
right-of-vr.·ay line of C. C. C. & St. L. Ry_ Co.; thence NE 1600 feet more or 
less along sa~d E right-of-.,.,.·ay line to place of beginning. 

MIAMI TOWNSHIP 

Suc.h lands in R 5, T 2. M.R's. 1fiami To,,,.,Tnshi-p, are locited in Fractional 
S&tion 3.-fi. as fotlov.·s: (Refer to Sheet ::.lo. 42- of Exhibit No. 17.) 

Fractional Section 36 

The fol1ov11ing lands in Frac. Sec. 36. R S. T 2., M.R':s, included within the 
Jines described as follows, to-v..·it: 

Beginning at point of lnterse-ction of E right-of-way line of C. C. ·C. & 
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St. L. Ry. Co. with S line of Frac. Sec. 36; thence northerly 3110 feet along 
said E :right-of-~'ay line; thence S lS.a 25-~ E 2140 feet; thence S 3-a. 2-0" VV 
1045 feet more OT less to point on S line of said fractional section; thence W 
125 feet more or less along S' line of said fr·ac.tional section to place of 
beginning. 

WARREN COUNTY 

Such lands in Warren ,County are located in Franklin Township as 
follows: 

FRANKLIN TOWNSHIP 

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

FraetionaI Sec.ti.on 31 

The following lands in Frac. Sec. 31, R :5, T 2. M.R's, includ.ed within the 
lines described a.s follows, to-wit: 

Beginning at pojnt of intersection of corpora ti on line of Municipal Cor­
poration of Franklin with S line of Lot 1002 of Van Camp i\ddition; thence 
southeasterly 115 feet to point - on S line of Lot 1010; thence S 
9' 

0 201 E 670 feet; the n-c:e north-easterly 360 feet more or le:ss to N\V 
-corner of Lot 1030 of said addition; thence N 80.., lo" E 200 feet more or less 
tc point on E Jine of street; thence S '62° 25' E 515 (eet; thence S 51"' 20' W 
3:50 le et; thence S 21"" 35~ E 625 feet; thence N 16 ° .50' W 118-0- feet; thence 
N 45"' 50' \V 325 feet; thence S -65"" 1;5/ W 1550 feet more or less to point on 
corporation Hne of :said corporation; thence northeasterly 2820 feet more -or 
less along said corpora ti on line to place oi beginning. 

BUTLER COUNTY 

Such lands in Butler County a re located in Madison, Lemon, Sa.int Clai1, 
Liberty, and Ross To,,,'nships, as foJlows: 

MADISON TOWNSHIP 

Sn.ch lands in T 2 N", R 4 E, 1st P. M., Yadison Township, are located jn 
Fractional Sections 11, 12, 15, 2-2, 2-B, and 32, and in Sectiori 21, as follows: 
(Reier to Sheets N o:s.. 4-'9, 50, and 54 of Exhibit No. 17.) 

Fractional Section 11 

The following lands in Frac. Sec. 11, T :2 N, R 4: E, 1st P. M., included 
within the Jines descril:i e d as follows, to-,,.,·it: 

Beginning at point on E line of Frac. Sec. 11, 130 feet. S of NE c:orn-e r 
thereof; thence S 1415 feet moTe or Jess along said E line to point on W 
right-of-l\'ay line of C. H. & D. Ry. Co.; thence SW 2930 feet along said W 
right-ol-\Yay line; thence N 33° 30~ E 1200 feet; thence N 29" 001 W 1l70 feet; 
thence N 35"' 4CI' E 420 feet; thence S 78-a- 2o' E 425 feet; thence N 57° oct E 
1235 feet; thence easteTly 59-0 feet more or less to place of begin njng. 

Also the foJlowing lands in said fractional section included within the 
lines descrjbed as follows, to-wit: 
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Beginning at point on V\' right-of-wa~· llne of C. H. & D. Ry. Co., 1"490 
feet N and 1 'iOO feet more or less E of S\.\i' corner of Frac. Sec. 11; thence N 
23 ... 3.5~ \\' 550 feet; then-ce !\: fi. 0 30' E 640 feet~ then-ce S 69' 0 OS' E .520 feet; 
thence S 31}0 20? E 680 feet more or less to point on \\r right-of-way line of 
C. H. & D. Ry. Co.; thence S\\T 61{1 ft'et more or !ess a.long said \\~ right-of­
wa y line to place of be ginning. 

Fractional Section 12 

The following lands in Frac. Sec. 12, T 2 K. R 4- E. 1st P. M., included 
...,,,ithin the lines described as foBov.·s, to-·.vit: 

Beginning at point of inters~clion of vi.~ right-of-way line of C. H. & D. 
Ry. Co. ,,.,.-itll \rt,r line of Frac. Sec. 12; thence N 1415 feet along said \V frac­
tional section lint: tht":nr:e- K 82"' 30' E 5-95 feet: thence S 71 ~ ss' E 1245- feet 
more or less to point on \\~ right-of-v.·ay line of C. H. & D. Ry. Co.; tbence 
S\"V 2130 feet more or les~ along said \r.,~ right-oi-way lin-r. to place of be­
ginning-. 

Fractional Section 15 

The iollov.·ing lands ln Frac.. Sec. 15, T 2 ~. R 4 E. Jst P. Ji.I., included 
v.•ithin the lines described a.~ follO\\'S. to-wit: 

Beginning :at point on S line of Frac. Sec. 15, "910 feet £ of S1"' c.orner 
thereof; thence N 2n 20' E .~40 feet: thC"nce N ::i.0° oo' E lS.i-5 feet; thence K 
66" 10~ ''' :5{15 feet; thence K 63° 2:5-' E 980 feet more or less to point on W 
right-of-...,.·ay line oi C.H. & D. Ry. Co.: thence southerly 2-4-1!":i fei::t more or 
less along said \\' right-of-v.-·a_y line to point on S line. of said fractional sec­
tion; thence \V 51.J. feet more or less alo-ng said S line to place of beg~nning. 

Section 21 

The following lands in Se-c. 2-1, T 2 K. R 4 1'~, 1st P. M .. inc.lnded "Yr·i\hi:n 
the lines d~scrib e d as. f ollo-.."\' s. to- ...... ·it: 

Beginning at SE corner of Sec. 2-1; thence ,,,., 700 ieet along S line of 
said sect ion: th~ n c e I\ 24 ° oo' E 450 ieet; thence K 43 ° oo' F. 725 ieet ma-re 
01 less to point on E line of said section; thence S '9JO feet more or less 
along said E line to ;place of beginning. 

Fractiona1 Sec.tion 22 

'fhe following lands in Frac. Sec. 2-"2, T 2 N, R 4 E, Ist P. :M .. included 
within the lines described a.s follows, to-wit: 

Beginning at point on K line of Frac. Sec. "22, '941l feet E of :r--.;;v·~r corner 
the re of; thence S 21-=- 4:5' \V 320 feet more or less to point on N 1 ine oi Lot 
54 of \i\' est :ri..1iddletown; thence S 55-=- 3(( \~r 1'90 feet~ thence S 26""' 5-0' E f5.5 

feet; thence S B7n 35~ E 110 feet; thence S 6° ?.O' E 370 feet; thence S 9'"' 40"' E 
1135 feet: thence S 5° 301 V\r 43.fi feet: thence S 79""' J.ll' E .RO feet.more or less · 
to point on \11,1 right-of-way line of C. H. & D. Ry. Co.; thence N 2570 feet 
more or Jess along said W right-of-way line to point on N line of said frac­
tional s e-ction ; th enc~ \V 5.5-5 feet more or less al Ong said N line to place oi 
beginning. 

Also the following lands in said fractional :section included within the 
lines des-crilJ.ed as follovrs, to-wit: 

Beginning at S\\' c-omer of Frac.. Se-c. 22~ thence N 930 feet along W 1ine 
of said f oactional section; thence N 43""' oo' E 12"1'0 feet mo Te or less to point 
on \\r right-of-way 1ine of C. H. & D. Ry. Co.; thence S 204:0 feet more or 
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less along said W right-of-way line to point on S fine of said fractional 
section; thence "\\r 35- feet more or less along said S line to place ot be­
ginning. 

FractionaJ Section 23 

The following lands in Frar. Sec. 28, T 2 N, R 4 E, 1st P. Ii.I., included 
within the lines de-scribed as follows. to-wit: 

Beginning at NE corner of Frac. Sec. 213-; thence S 20 feet mote or less 
along E line of said fractional section to point on Vil right-of-,,.,·ay line of 
C H. & D. Ry. Co.; thence S\\' 51:50 feet more or less along said V"' right-of­
way line to point on S right-of-way line of 0. E. Ry. Co.; thence I\" 47~ 20' 
Vi.- 75-5 feet; then-cf' due E !ii'i'O feet; thenct: ~ 22"" so' E 430 ~e-e-t; th.en-ce N 
34-=- 35~ E 1.25-5 feet mo:re or less to point on \V line oi high ,,.,.-a y; thence N 
2-68~ feet more or less along said °V'll' line of highway to point on N line of 
said fractional section ; thence E 7 !'i 5 ieet more or Jess along said N line to 
place of beginning_ 

Fractional Section 32 

The following lands in Frac. Sec. 32, T 2 K, R ' E_ 1st P. M .. i.ncludef[ 
within the lines described as foHo,,..Ts. to-wit: 

Beginning at point on E line of Frae. Se-c_ 32, 1620 feet S of NE corner 
thereof; thence S 260 feet more or 1ess along :said E line to point on N right­
of-way line of C. H. & D. Ry. Co.; thence S\.V 2715 feet along said right-of­
way line; thence N 4ii 0 10~ y..r 1345 feet more or less to polnt on S line oi 
highway; thence N 4-"1' 0 45' F. 114:0 feet; tben-ce ~ 38° 30' \V 1510 ieet; thence 
:-..T 42-

0 
20~ E 200 feet; thence S 57c- 40' E !JBO feet; thence sontheast-cdy 223:5 

feet more or less to place of beginning_ 

MADISON TOWNSHIP 

Such lands in T 1 .N. R 4 E, 1st P_ M., Madison Township, are located in 
Fra.c.tional Sections 5, 17. :and 19, and in Sections 7 ,B, and 1& a.s follows: 
(Refer to Sheet!> I\ os . .54 and 51:i of Exhibit No. 17.) 

Fractional Section 5 

Th-c following lands in Frac. Sec. 5, T 1 N. R 4 E, 1st P. lii'L, in-eluded 
v.·ittiin the llnes des-cribed a.s follov.-.s. to-vdt: 

Beginning at point on S line of F ra-c. Sec. 5, 11 O feet E of S VV corner 
thereof; thence N 27° oo~ E 960 feet; thence N 40° 20' E 1075 feet more or 
1ess to point on \\' line of high"'·ay; thence S 172--0 feet more or less a.long 
said W ljnc of highway to point on S line of said iractional section; thence 
\V 1640 feet more or less along said S line to place oi beglnning_ 

Section 7 

Tile following lancls in Se-c_ r. T 1 N. R 4 E, 1st P. M., included within 
the lines described as follows, to-wit: 

Beginning at point on E line of Sec. ?, 200 feet S of NE CO['ner thereof; 
thence S 1620 feet along said E Jine; the 11 ce N 43"' 10"' W 390 feet; thence N 
1"' 50~ E 960 feet; thence northerly 440 feet mor,. or less. to place of Il-e­
ginning_ 

Section .8 

The following lands in Sec. B, T 1 N, R 4 E, 1st P. M., included within 
the Jines described as follows, to-wit: 
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Beginning at point on N llne of Sec_ s. I l.']. feet E oi N\V corner thereof; 
thence E 1635 feet more or less along ~ line oi said section to point on \ll 
line of N and S highway; thence S 5600 fet":t more or less along Vil line of 
said highway to point on S line of said section: thence Vl lQ-6-0 fr:et along said 
S line; thence N 2 ° 40~ \V 1.')00 feet; the nee N 43 ~ 1 o' \¥ 2BGO ieet more or 
less to point on \\T line of said se-ction; thence X 1620 feet a1ong said W line: 
thenc::.-e northeasterly 230 feet more or less to place of bt":ginning. 

Fractional Seetioo 17 

The following lands in Frae. Sec. 17, T 1 N, R 4- F .. lsr P. 1i .. itu:ludcd 
within the line.s de.scribed as iollows, to-wit: 

Beginning at point on N line oi Frac. See. 17, ~920 feer E -of N\V cor-ner 
~hereof; thence E 109-5 jee l more or 1es s. a Ion g s.airl N line to point on W line 
oi highway som-l':times known a.s the \"Voodsdale and Trenton Road; thence 
S and ViiT 4440i feet more or less along sa-id W line of high,,.,,·ay to point on \r./ 
line of said iractiona l se-ction; thence N 4-7 5 feet along W line oi s.a.id f rac­
tional :se-ction; thence K 48° 50' F, 2320 feet; thence northerly 'iOO feet n1ore 
01· les.s to pl::i.-ce o i beginni:n g. 

Section 18 

The follo..,.,.·ing lands in Sec. 18. T 1 N, R 4 E, 1st P. M., included within 
the lines de s.cribcrl as f o llo~vs. lo- ..,_,it~ 

Begin:ning at point oi intersectiun oi \V line of highway sometimes 
known as \~' oodsdale and Trenton Road v.·ith S line of Sec. lS; thence ~· 
1000 feel n1or e or 1e ss a long s.aid S line to SW corner oi .said sect Lon; thence 
N 24.5 feet along \\' line oi said secdon: then-ce X 44-=- oo' E 1 ~35 feet; thence 
N 66° 25~ E 310:5- feet; thence N 50° 55' E 1500 feet; thence S '62"" 10' E 3.6.5 
feet more or less to point on E line of s.aid sect-ion; thence S 4 7 5 feet mo re 
or less along E line oi said .se c.tion to point on N line of sa:i.d highwa ·'f ; thence 
W and S 5190 ft":et more or less alo-ng N and 'l1l line of said highway to place 
of beginning. 

Fractional Section 1' 

-·~.11 lands in Frac. Sec, 19-. T 1 N, R -4- E, 1st P. M., lying N and Vl of N 
and W line of higbway sometimes known as Woodsdale and Tl"e-nton Road. 

LEMON TOWNSHIP 

Such \ands in R -4-, T 2, M.R's, Lemon Township, :are located in Sections 

25 and 2G :as foUovr.·s: (Refe.- to Sheets Kos. 50 and .'J.4 of Exhibit No. 17.) 

Section t:5 

The follo-....,ing lands in Sec. 25. R 4. T 2.. 1'LR's. i.ncluded within the line:!I 
de-scribed as follows, to~wit: 

Beginning at point on N Hnc of Sec. 25. 1595 feet V'l of NE corner thereof; 
thence S 41 ° 3G' E !JS(] feet more or less to point on E line oi said section; 
thence S 250 ie.et along E line of said section; thence N 7j"" 30' W .580 feet; 
thence N 4B 0 10' W 1025 feet; thence S 67.,. 40' W 990 feet; thence S 18 ... 35' E 
'raO feet: thence N a2"" 05' Vt.r 1700 feet; th~nc.e N 2-8.,. 00' W 315 ieet more or 
less to point on N line of said se-ction; thence E 'J'9it5 feet more or less along 
N line of said section to pt ace of he ginning. 



MIAMI CUNSERVANCY DISTRICT 

Section "28 

The following Jands in Sec. 26, R 4, T 2-, M.R's, included within the lines 
de.scribed as follows, to-wit: 

Beginnjng -at point on S Jine of Sec. 26, 695 ieet W of SE. corner thereof; 
thence N 41,.. 40" W 631} feet; thence S 82"" 10' \Tt.j 730 feet; thence N 1-6° 40' E 
980 feet; thence S 72° 45' W 650- feet more or less to point on N line of high­
way; thence N\V 6~0 feet along said "J\T Jine of highway; thence- S 87° 25~ \V 
9-25 feet; thence N :.'SO.:. w' E !ii140 feet; thence N 32° :35~ W 2:20 feet; thence S 
"69° 00~ W 435 feet more or less to point on W line of Lot 49 of Village of 
Amanda, :sometimes known as Excello Po.st Office; then-ce northwesterly 
110 feet mo re or Jess to SE corner of Lot 65 of sa1d village; thence N 39-0 
feet mo1e or less to SE corner of Lot 73- of said village; the-nee N 72'° 201 E 
4:30 leet; thence N 1° 20' W 770 feet; thence N 52° 41'5' E 510 fet":t; thence S 
27° QO' E 124-0 feet; thence N 84 ° 20' E 1285 feet; thence N .30- 10~ E- 270 feet; 
thence r.,.~ 23"' 20' 'V 8615 feet; thence N 4£ 0 3:5' v.,r 1560 feet more or Jess to 
P-Oint on E right-of·way line of c_ H. & D_ Ry. Co.; thence .sot1thwesterly 
43-85 feet along said E right-of·Vi.'a:r line; then-ce S 65~ l5' E 111'.iiO ieet; thence 
S 28'° 101 E 590 feet more or less ~o point on S line of said :section; thence E 
2930 feet more or less along said S Iin e to place of beginning. 

LEMON TOWNSHIP 

Su-ch lands in R 3. T 3, M.R's, Lemon Township, a.re located in Frac­
tiona 1 Se-cti on 35 as follows: (Re fer to She e-t No. 55 of Exhibit No_ 1 7.) 

Fractional Section 35 

The foUowing ]ands in }_,,rac. Se-c. 35, R 3, T :::, :\£.R's, inc-lucled within the 
lines described as follows, tO· l\'it: 

Beginning at S\~r corner of Frac. Sec. i=::S; thence N 2-95.5 feet along W 

line of said fractional section; thence S 32n 45.~ E ll)(H} ieet more or Jess to 
point on V1/ ljne of highway; -.:hence N 62"' 50~ E 700 feet; thence- S 2° so' W 
lUBO feet; thence S 69° 01}~ \V 1060 feet; thence S I9n 40~ \Ti,r 4.55 feet; thence 
S 68° 15' E 1010 feet; thence S 38-u 45' E 290 feet mor.e or less to point on S 
Jine of said fractional section; thence ,~~ 1245 feet mo:re or less :along S linit 
of said fractional section to place of beginning. 

LEMON TOWNSHIP 

Such lands in R 3, T 2., M.R's. Lemon Tov.Tnship. are located in Fractional 

Section Sas follov.•s: (Refer to Shef:'t No. :55 of .Exhlbit No. 17.) 

Fractional Section S: 

Tht! following lands in Frac. Sec. S, R .::t. T 2, M.R'.s. inc!urled within the 
Jines des i::ribed as follows, to-wit; 

Begjnning at SE corner of Frac_ Sec_ 5; thence iiAr 640 feet along S hne of 
:said frai::tionaJ section; thence N 6,,. 20' W 2315 feet; thence S .RS 0 00' W 12-60 
feet more or Jess to point on E right·of·way line of C. H. & D. Ry. Co-~ 
thence northeastet]y 2610 feet more or less aloi'lg said E right·ol-way line to 
point on E line: of .said fractional section; thence S 3400 f.Cet more or less 
along E Jine of said fractional section to place of be ginning_ 
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SAINT CLAIR TOWNSHIP 

Such lands in T 2 N, R 3 E, 1st P. M., Saint Clair Township, are looated 
in Sections 9, 1-0, and 13 and in Fractional Sections 15, and 24 as follows: 
(Refer to SheEts Nos. 55, 56, and 57 <>f Exhibit No. 17.) 

Section 9 

The following Jan& in See. 9, T 2 N, R 3 E, 1st P. M., included within 
the lines described as foUows, to-wit: 

Beginning at point on W line of See. 9, 2015 feet S of NW corner thereof; 
thene< S 84' 25' E 415 feet; thenee N 24" 45' E 1000 foet; thence S 60" 45' 
E 940 feet; thence N 50' 20' E 830 feet; thence S 30° 35' E 900 feet; thence 
N 89 ° 45~ E 2515 foot more or less to p<Jint on E line of said section; thence 
S 600 more air Jess along said E Jine to E 1,4 corner of said section; thence 
W 5250 feet more or less along S line of N % of said section to W %­
eomer of said seetion j thence N 540 feet more or less along W line of said 
eection to place of beginning. 

Section 10 

The following lands in Sec. lO, T 2 N, R 3 E, 1st P. M., included within 
the lines described as fo11ows~ to-wit: 

Beginning at SW corner- of Sec. 10-; thence N 1480 feet a]ong W line of 
said section; thence S 63° 50' E 365 feet; thence S 14° 3-0' W 760 feet; 
thence N 7 4 ° 50' E 89-0 feet; thence S 21 ° 80' W 7 40 feet more or less to 
point -on S line of .said section ; thence W 240 feet mo-re or less along said 
S line to place of beginning. 

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

Beginning at point on Vl line of See. 10, 2140 feet S of NW corner 
thereof; thence N 83,,_ 00' E IlSO- feet; thenee S 23-0 20-~ W 430 feet; thence 
S soc 30' W 960 feet mo-re or less to point on W Jine of said section; thence 
N 425 feet more o:r- less along said W 1ine to plaee of beginning. 

Se<:tion 13 

The foUowing lands in Sec. 1.3, T 2 N, R 3 E~ l:st P. M., included within 
the lines described as follows, to-wit: 

Beginning at SE corner of Sec. 13; thence W 500 feet along S line of said 
section; thence N 63 ° 45 ~ E 550 feet more o:r- Jess to point on E line of said 
section; thence S 240 feet more or less a1ong said E line tc place of be­
ginning. 

Fractional Section 1' 

The following Jand:s in Frae. Sec. 15, T 2 N, R 3 E, 1st P. M.t included 
within the lines. described as follows, to-wit: 

Beginning at NW eorner of_ Frae. Sec. l6; thence E 350 feet along N line 
of said fractional section; thenee S 29° 26' W 34.5 feet; thence S 47° 15' 
E 1380- feet; thenee S 15 ° 20' E 7 41) feet mo Te or lass to point on N right-

· of-way line of C. D. & T. Tr. Co.; thence SW 1475 foot more or less along 
said N right-of-way fine to point on W line of :said fractional section; thence 
N 2585 feet more or less a]ong said W line to place of beginning. 
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Fractional Section 24 

The following ]ands in Frac. Sec. 24, T 2 N, R 3 Et 1st P. M.t included 
within the Jines described as follows, to-wit: 

Beginning at NE corner of Frnc. Sec. 24; thence S 7 40 feet more or less 
along E line of said fractional section to point on N line of highway; thence 
W 5140 feet along said N line of highway; thenoe N 13° 20' E 2005 feet; 
thence N 88-:i 5-0-' E 1925 feet; thence N 62° 20~ E 750 feet mere or- less to 
point on N line of said fractional section; thence E 630 feet m-ore or less 
along N line of said fractiona1 section t.o place of beginning. 

LIBERTY TOWNSHIP 

Such lands in R 3t T 3, M.R's, Liberty Township, are located in Section 
34 as follows: (Refer to Sheet No. 55 of Exhibit No. 17.) 

Section 34 

The fo11owing lands in Sec. 34, R 3, T 3, M.R'st included witbin the lines 
described as follows, to-wit: 

Beginning at NW corner o-f Sec~ 34; the nee E 1250 feet along N line of 
said section; thence S 38 n 15 ~ E 5-00 feet; thence S 26c 00' W 120 feet; 
thenee N 69"' 35' W 640 feet; thence N 89"' 20' W 595 feet; thence S 34"' 
10' W 625 feet more -or less to :p<)int on W line of said -sectioo; thence N 
845 feet more or le~s along W line of said section to place -of beginning. 

LIBERTY TOWNSHIP 

Such lands in R 3, T 2, M.R's, Liberty Township~ are located in Section 
4 as foJlows : (Refer to Sheet No. 55 of Exhibit No. 17.) 

Section 4 

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

Beginning at NE eorn el' of Sec. 4; thence S 600 feet along E line of said 
:section; thence N 56~ 20' W 525 feet; thenee N 36"' 4.5-' W 280 feet; thenee­
N 6° 20' W 110 feet more or Jes.s to point on N line of said section; thence 
E 640 feet more or Jess along N line of said section to place of beginning. 

ROSS TOWNSHIP 

Such lands in T S Ni R 2 E, 1st P. M., Ross Township, are located in 
Seetions 22, 27, 82, and 83, and in Fractional Sections 23-, and St as follows: 
(Refer to She<ts Nos. 67 and 68 of Exhibit No. 17.) 

Section 22 

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

Beginning at NE comer of See. 22; thence S 2805 feet along- E line of. 
said see ti on; thence N 56" 20' W 410 feet; thence N 41° 00' W 1300 feet; 
thence N lfi."" 00' E 1635 feet more or less to point an N Jine of said seetionj 
thence E 7 to feet more or less along said N Jine to place uf beginning. 
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Fractional Section "2:3. 

The following lands jn Fra.c. Sec. 23~ T 3 N, R 2 E, 1st P. :M., inclnded 
within the lines described as follows, to-wit: 

Beginning at point where W line of highway, :sometimes known as Oxford 
Pike,. in terse.cts W line -of Frae. Sec. 23; thence N 3130 feet along W line 
of said fractional section; thence S 34 ° 20' E 1050- feet; thence S 4"' 00' E 
1820 feet more o.r less to point on W line of said highway; thence sonth­
\Vesterly 820 feet more or less al-ong said W line of highway to- place of 
beginning-. 

Section 27 

The following lands in Siec. 27, T 3 N, R 2 E, 1st P. M. ~ included within 
the lines des-cribed as. follows, to-wit~ 

Beginning at point where W line of :second highway W of Miami River, 
:sometimes knQwn as Oxford Pike, intersects S line of Sec. 27; thence W 
1195 fee~ a1ong S line of said section; thenee :N" 52° 30' E 765 fe€t; thence 
.southeasterly 735 feet more or less to place o-f begiruJing. 

Section 32 

The following- lands in Sec. 32, T 3 N, R 2 E, 1st P_ M., included v.-ithin 
the lines describ€d as. follows, to-wit: 

Beginning at SE corner of Sec. 32 ; thence W 1555 feet along S line of 
said section; thence N 9,,. 30-' E 250 feet; thenee N 55<i 35' E 690 foot; 
thence N 8 7"' 0-0' E 93.5 feet mo-re or less to point on E line of said section; 
thence S 69-0 feet more or- less along said E line to place of be~ning. 

Section 3S 

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

Beginning at point on E line of Sec. 33, S 70 feet S -of NE corner ther-eof; 
thence S 15"40 feet more or less to point -on extended N line of highwa;5.', 
:sometimes known as Brookville Road; thence W 3670 feet along said ex· 
tended K Hne of high way; thence N 42° 15' E 1370 feet; thence N 84 ° 00 ~ 
E 1250 feet; thenee N 41 "=" 40' E 750 feet; thence easterly 9-45 feet more 
or less to place of beginning. 

Fractional Section 34 

The foH owirig lands in Frac. Sec. 34, T 3 N, R 2 E, 1st P _ M,, included 
v.ithin the lines described as follows, to.wit: 

Beginning at point of inte.rseetion of N line of Frac. Sec. 34 with W 
Jine of second highway W of Miami River, sometimes known as Oxford 
Pike; thence SW 3385 feet more or less along said W line of highway to 
intersection with N line of highway sometimes known as Cincinnati Pike; 
thence NW 105 feet mo-re or less along N line -of_ Cincinnati Pike to point 
on W line of said fractional :section; thence N 1720 feet along W line of 
.said fractional section; thence N 77° 50' E 620 feet; thence N 41 ° 30' E 
805 feet more or less to point on N line of said fractional see ti on; thence­
E 1195 feet more or less along N line of said fraetional section -of place -of 
beginning. 
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HAMILTON COUl\"TY 

Such lands in Hamilton County are loe.ated within the eo?pQrate limits of 
the M unieipal Corpo.ration of Cleves and in Crosby, CoJerain, Wbitewa ter, 
Miami, and GN!>E!n Townships as f-o1lows : 

MUNICIPAL CORPORATION OF CLEVES 

The following lands within the corpo-rate. limits of the Municipal Corpora­
tion of CJeves, included within the lines described as follows, to-wit: (Refer 
t<> Sheet No. 75 of Exhibit No. 17.) 

Beginning at point of intersect.ion of W line of Municipal Col'poration of_ 

CJeves with S Jine of first highway S of Miami River; thenee E 670 feet 
more or lesS' along- satd S line of highway to point on S line of Frae. Sec.. 
21~ F R 21 T 1, M. R's; thence E 920 feet along S line of said fractional sec­
tion; thence S 47° 00' W 275 feet; thence S 5' 05' W 280 feet; thenee S 77° 
30' W 420 feet; thenoe N 40' 00' W 625 feet; thence N 64 • 30' W' 575 feet 
more or less to point on said corpora ti on Jine; thence N 95 feet more or less 
along said corpol"ation Jine to place- o-f beginning. 

Also the following ]ands within .said corporate limits ine1uded within 
the lines described as follows, to-wit~ 

Beginning at point of interser:tion of E Jine of Miami A venue~ of the 
Municipal Co-:rporation of Cleves, with S Jine of Morgan St:reetj thence E 
360 feet mo-re or less .along Mid S line of Morgan Street to point on E 1ine 
-of Spring Street j thence southwester]y 64-0 feet more or less to point o-f 
intersection of S line of Markland Street with E line of Miami A venue j 
thence N 390 feet mol'e or less along said E Hne of Miami A venue to p1aee 
of beginning. 

CROSBY TOWNSHIP 

Snch lands in T 2 N, R 2 E, 1st P. M.~ Crosby Township, are located in 
Sections 7 and 8, and ID Fractional Sections 16, 17, and 18, as follows: 
(Refer- to Sheets Nos. 6'9 and 70 of Exhibit No. 1"7.) 

Section 1 

The foJlowing lands in Sec:. 7, T 2 N, R 2 E, 1st P. M., included within 
the lines de scribed as foll Ol\'s. to-wit : 

Beginning at SE corner of Sec. 7; thence W 3200- feet along S line of 
said ~ti.on; thence N 24 ° 50' W 94-5 feet; th'ence N 40-0 00-.,. E 1730 feet; 
thence N 5"" 301 W 365 feet; thence N 71° 55' E 580- feet; thence S 29° 35' 
E 800 feet; thence S 64 ° 00 ~ E 1640 feet more or less to- point ()n E line of 
is aid section; the.nee S 129-.r'.i feet more or les.s along said ~ line to- place of 
begjnning. 

Section 8 

The following lands in Sec. 8, T 2 N, R 2 E, 1.st P. M., included within 
the lines de.scribed as fo1lows1 to-wit: 

Beginning at SW corner of Sec. 8j thence N 1295 feet along W line of 
said sectlon; thence S 45° 40~ E 1810 feet more or less to point on S line 
nf said section; thence W 1190 feet more o:r les£ a1ong said S line to p]ace d 
beginning. 



REPORT OF CHIEF ENGINEER 

Fractional Section 16 

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 Jine of first high;,a,y W of Miami River~ 375 
feet S of point of intersection of said W line of highway with N line of 
F:rac. Sec. ltl~ s.aid distance being measured along said W line of high­
way; thence southerly 5000 feet more or less along said W tin~ 
of highway to point 115 feet E of point o-f intel'section of .said W line of 
highway with .E Hne of Columbia. Street of Village of New Baltimore; 
thence N 56° 40' E 560 feet; thence N 21 ° 15 ~ E 1800 feet; thence northerly 
1640 feet mo:re or less to p]ac:e of beginning. 

Fractional Section 17 

The foUowing lands in Frac. Sec. 17, T 2 N, R 2 E, 1st P. M., ineluded 
within the lines described as follows, to-wit: 

Beginning at NW corner of Frac. Sec. 17; thence E 1600 feet along N 
line of said fractional section; thence S 18° 00' E 1520 feet; thence S 1411 

50' \\' 885 ieet: thenc.c S 30"' '20' E 1200 ieet more or less to point on F, 
line of highway; thence northwesterly 3840 feet more or less along said E 
Jine of highway to point on W line of said fractional section; thence N 51} 
feet more or less along said W line to plaoo of beginning. 

Fractional Section 18 

The following lands in Fra.e. See. 18, T 2 N, R 2 E, 1st P. )I,, included 
within the lines described M follows, to-wit: 

Be.ginning at NE corner of Frac. Soc. 18; thence S 625 feet more or Ies:s 
along E line of said fractional section to point on W line of highway; thence 
southerly 3150- feet along said W line of highway; thence N 12° 45' W 840 
feet; thence N 89° 10' W 736 feet; thence N 58° 001 E 690 feet; thence N 16"" 
50' E 480 ~eet; thence N 45n 30' W 1"740- feet mo-re or les.s W point on N 
Jine of said fl'actiona1 section; thenc:e E 32CO feet more or less along said 
N line to p]ace -of beginning. 

COLERAIN TOWNSHIP 

Such lands in R -2, T 1, M.R's, Colerain Township, are located in Frac­
tional Section 25 as follows : (Refer to Sheet No. 67 -of Exhibit No. 17.) 

Fractional Section :li!5 

The foUowing lands in Frae. Sec. 25, R 2; T 1, M.R's, included within the 
lines described as. follows, to-wit: 

Beginning at point .of int.ersection of E line of first highway E of Miami 
River with E line of Frae. Sec. 25 ; thenee S 80 feet along E line of said 
fractional section; thence S 40" 00' W 23.5.0 feet more or less to point on E 
line of said highway; thence N and E 2600 feet m-ol'e or less along said E 
line of highway to place of heginning. 

COLERAIN TOWNSHIP 

Such lands in R I~ T 2J .M.R's~ Colerain Township~ are located in Sections 
31 and 83, and in Fractional Sectioos 29, 30, and 34~ as follows: (Refer- to 
Sheets Nos. 67, 69, 71, and 72 of Exhihit No. 17.) 
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Fractiona1 S«tioo 29 

The foJlowing. landi!. in F.rac. Sec. 29, R 1, T 2, M.R's, included within the 
Hnes des.cnb€d as faJ]o-ws, to~ wit: 

Beginning at point on N Jine of Frac. Sec. Z9, 2525 feet W of NE corner­
the:recif; thence S 5° 30' E 2260 feet; thence S 61~ 10' E 6.80 feet; thence S 
26 ° 40' W 750 feet more or less to po.int on E line o-f highway; thence 
northerJy 3420- feet m-ore or 1es.s alo-ng said E line ·-of highway to point on 
N line of .said fract.iona1 section; thence E 260 feet more or Jess alon~ said 
N line to pJace of beginning. · 

Fractional Se-ction 30 

The following lands in Frae~ See. 30, R 1, T 2, M.R's, include-cl within the 
lines described as follows., to-wit: 

Beginning at point on E line of highway, 1880- feet W and 470 feEJt more 
o-r less S of NE corner of Frae. Sec. 30; thence S 16"' 00-' W 1750 feet more 
or less t.o- point on E line of highway; thence northerly 2240 feet more or 
Jess a]ong said E line of highway to place of beginning. 

Also the following lands Ut said fraetional section inc>1uded within the 
lines described as f.ollow.s, to-wit~ 

Beginning at point on E line of highway, 2690 feet S and 2000 feet more 
or less W of NE oomer of Frac. Sec. SO-; thence N 65 ,,_ 20 ~ E 725 feet; thence 
S 65" OIY E 920 feet; thence S 68° 30' W 875 feet; thence N 81 ° 00' W 
820 feet m-ol'e or less to point on E line of highway; thence northerly 350 
fee-t mol'e or less along said E line of highway to p1ace of beginning. 

Section 31 

The f oUowing lands in See. 31t R 1, T 2t M.R'~ included within the lines 
described as foHows, to-wit: 

Beginning .at point on W line of See. 31, 2200 feet N of SW corner 
the:reof; thence N 360 feet along said W line; thence S SOD 25~ E 1140- feet; 
thence S 4 7"' 30' E 600 feet; thene-e N 79 D 30" E 625 feet; thence S 29 ,,_ 15' 
W 1150 feet; thenc-e S 21 ° 00' E 1280 feet more or Jess to. puint on S line 
of said section; thene.e W 635 feet aloog said S line; thence N 13"" 55 ~ W 
l 08.5 feet; thence N 56 D 25' W 630 feet; thence N 21 ~ 30' E 77 5 feet; thence 
wester1y 1000 feet more or Jess to place of beginning. · 

Section 3:3 

The f-oUowing ]ands in Sec. 33, R 1, T 2, M.R's, inelnded within the lines 
described as follows, to-wit: 

Beginning at NE corner of Sec. 33; thence S 1000 feet along E line of 
said section; thence N 34° 46' W 1330 feet more or less to point on N line 
of .s~d section; thence E 840 feet more or less. along .said N line to place of. 

beginning. 

Fl""actiona1 Section 34 

The following lands in Frne.. Sec. Sil, R lt T 2, M.R's, in.eluded within the 
Jines described as fallows~ to-wit: 

Beginning at point on S line of Frac. See. 34, 220 feet W ol SE eorner 
thereof; thenee W 103Q feet along said S line; the nee N 23" 2U' E 980 feet; 
thence N 87° 50' W 575 feet; thence N 10° 15' E 850 feet; thence N 70° 30' 
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W 1145- feet; thence N 47° -05r W 1315 feet more or less to point o-n S line 
-Of highway sometimes known as Miami River Road Ol" River Road; thence 
easterly 2700 feet mol'e or less along -said S line of highway to point 290 
feet E from E line of Blue Rock Pike, said 290 feet being measured along 
S line- of Miami River Road; thence S 4 a 50' E 1320 f-eet; thence southerly 
17-0Q fee-t more or less to plaee of begin~ing. 

COLERAIN TOWNSHIP 

Sue.h lands in R 1, T 1, M.R's, C-0lerain Township, a.re located in Frae­
tional Section 1 a.s follows: (Refer to Sheet No. 72, of Exhibit No. 17.) 

Fractional Section 1 

The fo11owing lands in FTac. See.. 1, R 1, T 1, M.R's, included within the 
lines described as follows~ to-wit: 

Beginning at point on S line ol Frac. Sec. 1, 270 feet W of SE corner 
thereof; th-ence W 325 feet along said S line; thence N 20"" 00' W 18.50 feet; 
thence S 45° 30' W 11"5 feet; tbenee S 87° 45' W 765 feet mo:re or less to 
point on E line of highway; thence NE 65.5 feet along said E line of high­
way; thence N 53° 25-' E 1730 feet; thence N" 6c 25' E 795 feet; thence S 34° 
10' E 945 feet; thence N 86° 35' E 700 feet more or less to point on E Jine 
of said fractional section: thent::e S :1.5.J. ieet along said E line: thence S 84 ° 
3{1~ \\·' -lfi-0 feet; thence S -1-6~ lfl~ E :\20 ieet: thence S- ~-1° 05' \\' ;;165 feet; 
thenee S 81° -00-' W 605 feet; thence S 26° 3fr' E 1190 feet; thence :southerly 
465 feet more or Jess to place of beginning. 

WHITEWATER TOWNSHIP 

Su-th lands in T 1 N, R 1 E, 1st P. M., Whitewater Township, are locate'd 
in Sections 2, 19, and 3-0 and in Fractional Sections. 20 1 and 31 as follows : 
(Refer ta. Sheets Nos. 73, 7 4, and 75 of Exhibit NG+ 17.) 

Section 2 

The following lands in See. 2, T 1 N, R 1 E, 1st P. M., included within 
the Jines described as foHows, to-wit~ 

Beginning at point on N line of highway1 $50 feet E and 570 feet more 
o-r less N of SW corner of Sec. 2 ; thence- N 3 6c 40' E 1780 feet; thence S 
83° 45' E 180 feet; thence S 14~ 45' W 1390 feet more or lesg to point on N 
Jine of said highway; thence W 915 feet more or less a1ong said N line of 
highway to place. of beginning. 

Section 19 

The following lands in Sec. 19, T 1 N, R 1 E 1 1st P. M., included within 
the lines described as follows, to-wit: 

Beginning at NE eorner of Section 19; thence S 5240- feet more or less 
along E. line of said seetion to SE corner thereof; thence W 650 feet along 
S Hne of said section ; thenee N 15 ° ~ W 1276 feet j thence S 62a 45' W 
825 feet; fuence N 41° 00' E 815 feet; fuence N 6 • 05' E 1145 feet; thence 
N 25"" 15' E 2300 feet; thence N 1 O"' 2G' W 520 feet more or less to point 
on N line of said se<':tion; thence E 140- feet more o:r leSs along said N line 
to place of beginning. 
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Fractional Section 21} 

AU lands in W % of Frae. Sec. 20, T 1 N, R 1 E, 1st P. M. 

Section 30 

The following lands in Soc. :ro, T 1 N, R 1 E, lat P. M., included within 
the lines described as foUows, to-wit: 

Beginning at NE oorner of Sec. 30; thence S 2550 f-eet more or less along 
E line of :said section to E %. corner; thence W 2530 feet .aloni S line of NE 
1' ; thence N 58° 30'· E 83.5 feet; thence N 41 ° 10 ' E 1500 feet; thence N 
12.., 40' E 102-0 feet more or less to point on N Jine of said a.eeti.on; thence 
E 661} feet more or les:s aJong .said N line to p1ace of beginning. 

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

Beginning at SW c.or. o-f Sec. 30; thence N 6-90 feet along W lin:a of said 
section; thence N 62" 50' E 895 feet; thence N 49° 25' E 625 foot; thence S 
82° 40' W 5111 feet; thence S 73° 06' W 610 feet; thence N 4 ° 30' E 460 
feet; thence S !W 20' E 610 feet; thouce N 70' 30' E 850 feet; thence N 58' 
4.5' E 970 feet more or less to. point on E line o-f W:lh -of said section; thence 
S 24 70 feet more or less along said E line to S 11', corner; thence W 2400 feet 
more or Jess aJong S line of said .section to place of beginning~ 

Fractional Section 31 

All lands in W % of Frac. Sec. 31, T 1 N, R I E, ht P. M. 

MIAMI TOWNSHIP 

Such lands in F R 2~ T I~ M.R's, Miami Township~ are locat.ed in Frae~ 
tional Sections 6, 17, and 22 as fo-llows: (Refer to Sheets Nos. 72 and '73 
nf Exhibit No. 17.) 

Fractiona1 Section 6 

The following lands in Frae.. see. 6, F R 2~ T 1~ M.R'gt included within the 
lines described as follow.s, t.o-wit: 

Beginning- at point on N line of Frac. See. 6~ 270- feet W oi NE comer 
thereof; thence S 7° 35' E 910 feet; thence S 20-<I 10' W 985 feet; thence S 
5' 20' W 860 feet; thenoe S 24 • 30' E WO feet more or !es• to point on E 
line of said fractional section; thence S 410 feet along said E Jine; thence 
N 49° 20' W 270 feet; thence N 26° 30' W 1355 feet; thouoe N 16° 0()' E 
1805 feet; thence N O'" 55' W 820 feet more -01" less to point on N line -of 
:mid fractional section; thence E 32.5 feet mo-re or less along said N line to 
place of beginning. 

Fractiona1 Section 17 

The following landa in Frac. Sec.. 17, F R 2, T 1~ M.R's, included within 
the 1ine.s described .as follo-w.s, to-wit: 

Beginning at point of intersection of E line of Frae. SEc. 17 with S line 
of fir•t E and W highway S of Miami River; thence S 100 feet along E 
line of said fraetional section; thence S 85° 36' W 1180 feet; thence N 85"' 
15 1

· W 3075 feet more o:r less to point on E line -of N and S highway; thence 
N a10 feet more <>I" le&S along said E line of N and S highway to point on 
S line oi said E and W highway; thence E 4810- feet more or less along S 
line of said E and W highway to plaee of beginning. 
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Fractional Section 22 

The following lands in Frac. Sec. 22, F R 2~ T 1, M.R's, in.eluded within 
the lines described as fol!-ows, to-wit~ 

Beginning at point on E line of first highway E of Miami River, 2530 
feet northerly from S line of Frac. Sec. 22, s.aid distance being measured 
along said E line of highway; thence N 815 feet along said E line of high­
way; thence S 55° 00' E 1070 feet; thence westerly 1270 feet more or less 
to place of beginning. 

MIAMI TOWNSHIP 

Such lands in F R 1, T 2, M .R~s, Miami Township, are located in Section 
36 as follows: (Refer to Sheet No-. 76 o-f Exhibit No. 17.} 

Section 36 

The following lands in Sec. 36, F R 1, T 2, M.R's, included within the 
lines described as follows~ to-wit: 

Beginning at point on N line of Sec. 36, 4000 feet W of NE corner of 
said section; th-ence S 28c 15' -.,,,,~ 1065 feet; thence S 10-0 S{)' E 765 feet; 
thence N 6-S"' 25' W 455 feet; thence S .59c 45' W 725- feet more or less to 
point on W line of said section; thence N 1660 feet more or less al oTI g said 
W line to point on E bank of l'rlia mi River; thence nort.heas~r ly 520- foot 
more or less along ~aid E bank W p oiut on N line of said :seetion; thence E 
830 feet more o:r less along said )J" line to place of beginning. 

GREEN TOWNSHIP 

Such lands in F R 2~ T 2, M.R's, Green Towns.hip, are located in Section 
36 as follows: {Ref.er to Sheet No. 71 of Exhibit No. 17.) 

Section 36 

The following lands in Sec. 36, F R 2, T 2, !'Pl.R's, included within the. 
Jines described as follov.'S, to-wit: 

Beginning at po lnt on N line of See. 3 G, 1520 feet E of NW eorner 
thereof; thence E 910 feet a1ong- said N line; thence·s 45° 35' W 520 feet; 
thence S 7~ 15' Vl 900 feet; thence S 14"" 35' E 220.S feet; thenee S 10-0 SO' 
W 615 feet; thence N 17° 05' W 2135 feet; thence northerly 2020 fe-et more 
or Jess to place of begiimiTig. 



STATE OF OHIO 

THE MIAMI CONSERVANCY DISTRICT 

REPORT OF THE CHIEF ENGINEER 

ARTHUR E. MORGAN 

SUBMITTING A PLAN FOR THE PROTECTION OF THE 
• 

DISTRICT FROM FI,OOD DAMAGE 

IN THREE VOLUMES 

Volume III 

Price, Twenty-Five Cents 

DAYTON, OHIO 

MAM.CH. 1916 

' 

manz
Text Box
16-5 Vol 3




STATE OF OHIO 

THE MIAMI CONSERVANCY DISTRICT 

REPORT OF THE CHIEF ENGINEER 

ARTHUR E. MORGAN 

SUBMITTING A PLAN FOR THE PROTECTION OF THE 

DISTRICT FROM FLOOD DAMAGE 

IN THREE VOLUMES 

Volume III 

DAYTON., OHIO 

MARCH, 1"9lii-



OFFICERS OF THE MIAMI CONSERVANCY DISTRICT 

DAYTON, OHIO 

BOARD OF DIRECTORS 

Enw Alt.D A. DE:HDS, Dayton 
Chainnan 

Hii:NRY M. ~.\LLE-N, Troy 

GORDON s. RENTSCBLEJt., Hamilton 

BOARD OF APPRAISERS 

J. SnwAR.n SAUER, Dayton 
Chairman 

SAMUa:t.. M. Goo nu AN, Hamilton 

CHARJ..JtS W. Kl.sHR., Piqna 

SECRETARY 

ATTORNEY 

OREN BRlTI' BROWN 

COUNSEL 

jOHN A. McMAHON 

CHIEF ENGINEER 

ARTHU.R E. MORGAN 



REPORT OF THE CHIEF ENGINEER OF THE MIAMI 

CONSERVANCY DISTRICT, SUBMITTING A PLAN 

FOR THE PROTECTION OF THE DIS-

TRICT FROM FLOOD DAMAGE 

VOLUME I 

Letter of Transmittal 

fn troductory 

Synopsis of Plan 

Part I. -Data on which Plan is based 

Part II. -Development of the Plan 

Part III.-Statement of the Plan 

VOLlTME II 

Part IV.-Property Affected by the Plan 

VOLUME III 

Part V. --Con Ira ~t and Sp eci fica lions 

Part VI.-Estimates of Quantities and Cc.st 

Tv.To volumes of Exhibits, containing 408 draVi.•ing:s, accompany 
this report, but have not been published in a form available for gen­
. era 1 distribu lion. 



This volume contains : 

A form to be used in advertising the letting of con tracts ; 

A form of agreement to be entered in to between the Con tracto .­
and the District : 

A form of bond to be executed by the Contractor for the protec­
tion of the District : 

Specifications outlining the manner in which the work is to be 
done; and 

Estimates of quantities and cost 



CONTENTS OF VOLUME III 

PART V.-CONTRACT AND SPECIFICATIONS 

ADVERTISEME"IT-Exhibit A 

AGREEMENT-Exh;hit D _ 

BOND--Exhibit C _ ····---------------- ····--------------

SPEC! FICATIO"IS-Exhib;t D 

Explanatory >Jot e _ 

General Conditions 
Section 

Pagi:! 

11 

13 

,, 

:!l 

0.1 Definitions .... ,. _ -------------------------------------------------·--· ....................... 23 
0.2 Sureties ---·------· --------------·--------------------·--·-----·······-··------------------------------- 24 
0.3 Time and order of -completion .......................... _ .... - .. -----·---.. ---·-···-·--· 25 
0.4 Extension of time----------------·-------------------------.. ·-·---------------------·----- 26 
0.5 District to furnish right-of-waY--------.. ---·--·-···-...... -....... ___________________ 27 
0.6 Inspr-ction and right of access ....... ______ ........... - .. ·-----·-.------.----··-····-··---- 27 
0. 7 To remedy defecti,,.·e work ........ --·-------------·-------------------·-------------------- 28-
0.S Retaining impcrfe-ct work .... --------· ........ ···-------------------------------· 28-
0.9 Engine er ca-n not v,.·ai ,,.Te obligations ...... -------··----------··----------------- 29 
0. 10 To direct work .... ------· .. ······-···----·-········---····· ------------------------------------· 29 
0.11 To pro-,,.·ide for emergE:ncies ........... ·------------------·-·······-·····--·--·--·------· 30 
0.12 To modify me th od.s and equipment ... ------------····--------------------------- 31 
0.13 To furnish lines and grades ........ --------------····-·········-·············- ---·------ _ 3.1 
0.14 To determine quantities and measurements ............... -··········---------- :32 
0.15 To define terms and explain plans ........ ___ ····-··--------------·----------------- 3.2 
0.16 Completeness of specifications, estimates, and dra\\•ings.. --- 38 
0.1? I terns of work ____________ ·------------------------------------------ --------------· 34 
O. lB Changes and alterations. ................... ____________________ ------------------ 34 

0.19 Extra v.·or k ~--------------······- ----------------- ···-·---- ______ ···---- . . .......... .... 34 
0.2-0 Progress estimates ........... ·················-················ _____ 36 
0.21 Final payment --------- 36 
0.22 Payment by check ..... __ ...... 37 
0.2-3 De]aye d payments..... __________ ·--------------------------- . ····------------------ 37 
0.24 Payment only in accordance with Con tract_____________ ------------ .38-
0.25- Money retained for defects and damages ______________________ ··················:···- 3S 
-0.2-6 Claims for damagei!'i_______________________________ . --------------·---- 3S 

· 0..27 Re me dies cumulative -----------------------········· ________ ---------···------ 3S 
0..2S Acceptance shalJ not constitute in•:i.ive"r __ _ ------------------- 38 
6.29 Collate ra I 1,1,Torks ------· ........ . -- -----------------· 39 



6 MIAMI CONSERVANCY DISTRICT 

Section Page 
O. 3.0 Persons interested in ContTacL-------.. ----·---·---··------------------- ----·· 39 
0.31 Personal attention of Contractor _______________________________ .................... 39 

0.32 Contractor's- address ---------------------------.. ---------·----------------------- ..... - 39 
0.33 .-:\gents, superintendeiits, and foremen .... -----------· .. -----------·--------------· 4Q 

0.34 Compliance with Jaws ........ ------------------------------··········-----------.. ----- 40 
0.35 Cllaracrer of employee;s ....... -.. --------------------.. ·------------.. ------------------- 40 
0.36 To maintain commun ica ti on s-----------------.. -------... ----------------------------.. -· W 
0.37 To guard again.st accidents---------·-------------------------------------------------- il 
0.38 Contractor responsible for claims .. ---------·------------··-------------·-·--------------· 4:1 
0.39 Hindrances and delays ----------·--------·-------- ----------·---------------------------- 4:2 
0.40 Night work --------··------ ------------------------------- ---··--------·----------------····--------- 4:2 
0.41 Delivery of materials ----------·---------·---- ···-----····--------------··----------- 4:2 
0.42 Infringements of patents-------------------------------·-----------------·------------~ 4:3 
0.43 Protection against claims for Ia bor and material _________________________ 43 

0.44 Assignment -----------------------------------------·····------------------------ 43 
0.45 Removal of equipment-------------------------·----·------------------------- 44 
0. 46 Te rmina.tion of Contract if abandoned, a:s signed, de lay-e d. or 

violated______ ---------------------------·- ------·-·------------------------------ -·------- 4-4 
0. 4 7 Board for Engineer and assistants . ·----------------· ·--------· ·----------------· ·------ 4.5 
0. 48 Police and :s.anita["y ["egulations-------· -----------------· .... ·- ·-------- ----------· 46 
0.49 Intoxicants --··--------------------------- _____ 45 
0.50 Camps ------ ·--------------------------· ·-----·. ·---- -----·---------- ------ 46 
0.51 Sanitary conveniences _ --·. - ·-- ·------- .- ---... ·--------· ·-- ____ 4U 
0. 52 Garbage and camp refu_i;.e __ ·---------·----------·----- --- 41 
o. 5 3. Doctors, hospitals -----------·. ___ _ -----· ·---------- _ ·------- 41 
0.5-t Medical supervision ----------- -----------·-·-------- 47 
0.5 5 Medical report ---------------------· ------· ·---------- ---------------~ 48 
0.5-5 Examinations ~- -----------------· ____ ---~ ----------·----------- --------------------- 48 
0.57 No direct compensation_________ ------·----------- ··--------------------- 48 

0.58 
0.59 
0.60 
0.61 
0.62 
0.53. 

0.64 

0.6:5 

0.66 

0.67 

General Specifications 

\"Vater s11pply ____ _ 
Pumps and drains _ 
Borrow pits ______ _ 
Prote-ction· of trees __ 
Materials. obtained from construction ___ _ 
As sistanc-e in making tests _____ _ 
!Jorotectla.n of existing structures 
Ex.ca vafion-cla:s.sifica ti on ------­
Excavation-work lo be done __ 
Ex.ca vation-Hmits of ________________ _ 

0.68 Excavation-cleaning surface for inspection. 
0.69 Exe a vation-use of explosives .. 
0.70- Excavation-fini:shing work __________ _ 
o. 71 Exe a vation-payment _____ _ 
0. 72 Embankment-work to be done 

··- ------------------ 49-
··----------------- 49' 

49. 
50 

-------·-·---------- - - 50 
51 
01 
!il 

52 
··············· ...... 62 

-- - 53 
53 

··············--········- :;3 
·······-·- S3 

··············- M 
'9.73 Embankment-Class A, dams. constructed hy hydraulic monitor 

and dredge pump method ___________________________________________________ ~ 54: 

0.74 Embankment-Class B~ dams constructed by semi-hydraulic 
method ---·--------------· -· ·------------- -.. ·--------------------------------- 36 



Section 
0.?5 

Q. 76 

-0.71 

-0.18 

0.19 
0.80 
0.81 
0.82 
0.83 
O.S4 
0 . .85 

0.86 
0.81 
0.-88 
0.89 
0.00 
-0.91 
0.92 
0.93 
0.94 
0.95 
0.96 
0.97 
0.9S 
0.99 

0.100 

0.101 
0.102 
0.103. 

0.104 
0.105 

REPORT OF CHIEF ENGINEER 1 

Page 
Em~ankment-Clas.s C, dams constructed by sprinkling and roll-

ing method ---··-------------···-·-----·------------------------------····----------- . 57 
Embankrne nt--Class D, levees constructed with materjal fron1 

riveT channel excavation----··--------------------------------·---··------ 58-
Emhankmen t-Class E, leYees constructed with materi~l from 

borrow pits -----------------------------------------------------------·---------·--------- :5-9-
Em bankrn ent-Class F, miscellaneous_____________ 15 9 

Embankment-preparation of foundation-------------·-------------- 1}9 
Embankment-materials to be used _________ ,_____________ ····---------------- 5"9 

Embankment-finishing work -------- ___ ------------- 00 
Embankment-payment ---···--
B ackfilling-descTipti on _____ _ 

························-··· 00 
··--------···------ ··---------------·- - -------------- '61 

B ackfi11ing-ma te rial to be a se d. . .... _____ . --------· ·- -------- 6.J 

Con,crete---description .. ·---------· . ··--------·-----·----------·------ ---- 62 
Concrete-cement _____ ... ·-----------·------- ·------
Concrete-fine aggregate -------··----­
Concrete---coarse aggregate -·----------- --·-------·----------­
Concre-te-wa ter ----- .... ·-·-----·. 
Co n-c:rete-]aTge. st on es...... -------· ·-------- ·--------- ·------­
Concrete-samples -·--------------------·---- ·-----------------­
Concrete-preparation of foundations . ----·- ·---------­
Concrete-mixing ----------------------------·---· _ .. 
Concrete-forms ------------------·--------·-------­
Concrete-placing ------------------------------ .. 
Concrete----construction join ts ---------------· 
Concrete----con traction join ts ----------------

.............. _ 62 
63 
63 

-- ·---------·-- 6::1 

-·------------ 64 
.. M 

M 

64 

65 

65 
66 

fill 
66 Con-c re te-finishing surfaces --··--­

Con crete-co]d weather precautions ---------------- --- -------- -6-7 
Concrete-protection of ________________ ... 
Concrete-replacing faulty work. _______ _ 
Con c.rete-p]acing metal work·-···-----­
Conc.rete-measuTement for payment 
Concrete-prices to include·----------------·--------
Mortar -------------------------------·-------------------

Detail Specifications 

6, 
67 

················ ................. 68 
68 

"' 59 

Item 
1 Stream control at dams.. -- ----· ·----------· ·-------· ........ ·---------· ·--------------- !O 
'2 Clearing and grub bing..... ----------·· ·------ 71 

3 Remova] of buildings _______ . ---------·------------------ 72 
4 Trimming a-n d shaping slopes of ri...-e r chann e Is ___ ----- ·------ -·---- '12 
.5 Ex ca va ti on, soil :stripping ____________________ , ---------· ·---- --------- ·--------------- 7 3 
-6, 7, .B, .fia~ 7a, and Ba Exe a vation for new channels in channel im-

provements, for cutoff trenches and for stream control channels.. 7 4 
9~ 10~ and 11 Excavation for river channel improvements __________________ 1 .5 

12 Excavation-overhanl for ri,•er channel impTovements ..... --------------- 7fi 
J.3, 14~ l5, 13a, 14a, and 15a Excavation for outJet works and spill-

ways at dams _________________________________________________________ 7-6-

J.6~ 17, and 18 Excavation for minor drainage systems------------------·-·- 11 

19, 20, and 21 Excai,,..ation for street and highw~y cuts and fills ............ 78 



8 MIAMI CONSERVANCY DISTRICT 

Page 
22, 23, 24-, 22.a, 23a, 24a Exe a vation for retaining walls, bridge piers, 

and flood- gate structures, except at dams ...... ·----------······-········--- 80 
"25, 26, 27, 25a, 26a, and 27a Ex-c:avation and backfilling of trenches, 

except at dams .... -----······--·····-----------------------------····-······-···------· St 
28, 29, and 30 Excavation, misc.ellaneous-----------···-----······...:_·--------------·· S3-
31,. 82, and 33- Embankment for main dams ........... ·-·····--------------------- 83. 
34 and 35 Embankment for levees ______________ .... - .. ·····--------------------- 84 
36 Embanknient, miscellane ou:s --------------.. - ..................... _____________________ 85-

3 7 Backfilling ····-·····-······--····-··············-·····················-········-·······-- 86 
38 Surface dressing and gra s.sing----------------------------------------------------------- 86-
4-1 and .fla Concrete in outlet ~'orks. spillways, retaining walls, bridge 

piers~ and similar' struftures----------------------------------------------------- Sl 
42- Concrete in conduit linings at dams---------------------------------------- SS. 
43 and 43a. Cone.Tete in aprons, paving at dams, and similar flat shapes 89 
4:4 and 44a Con-crete in monolithic .slope revetment------------------------ 89 
45 Concrete in flexible- slab revetment or channei Jining __________________ 90-

46 and 46a Concrete in culverts, bulkheads, gate ch am be rs an cl similar 
structures, except at dams _____________ ·-----·----------------------------------- 91 

47 Concrete in man holes, catch basins, sewers, and similar shapes______ 91 

48 Stone masonry _ -------------------··. ·- --------·----------------·-- 9-2" 
.50 Cement ----------- .... ·------· -------- ----------------- 93-
51 Reinforcing steel ________ -------·---------
52 Vitrified brick lining _________________________ _ 

.'i-3 Drilling foundations or masonry ____ _ 
54 Grouting foundatious or masonry _______________ _ 

55- Furnishing vitrified round or channel pipe ________ _ 

56 Laying vitrifie cl round or channel pipe-----· .. ·-------
57 Dry rubble paving ______________ ·---- -·------------·-- _ 

.58 Riprap ----------------------------- ----------------------
59 Gutter paving ------------------------·----------------- ------· ___ -------
~tiO Crushed rock or gra ... ·eL __________________________________________ _ 

51, 62-, 63, 64x, 65, and .fi6 Paving for streets and highways 
tJ.7 Guard ralls ------------------------------------------
-68 Wire fences --------------------------------·. 
7o. Protective boom and accessoTies_._ 
71 Timber and ]umber, miscellaneous_ 
72- and 72x Timber piles___ ·---------------·--
73 Wood sheet piling ________ ....... ----------------· ___ ,,_ 
74 Steel sheet piling _________ ,._ ---------------------
7:5 Furnishing ca:st iTon pipe ----------------------
76 Laying cast iron pipe______________ --------· ·-------
77 F1ood gates ----.. _ -· ... ·------·· ---------------.. -

"& 
96 

.... '!l8 

99 
100 

~-100 
_ _____________ 101 

~ ·~~~········.102 
~~~~~~~····102 

......... 103 
~~ ... 103 

....... 115 
. ______ 117 

............. .118 

~·····119 
........... 120 

.. -122 
. ___ 123 

.. 124 
___ 125 

_____ 125 

7'8 Steel highway bridges .. ____ ------------------------------.. - -· .... ------·----------------------129 
81 Raising. remuving, aild re-e.-ec.ting. existing ste-c:l bridges __________ ,, _____ 130 

S2 Miscellaneous cast iron, v.'.-ought iron, and steel----------·-.------~-----------13"1 

83 B ron:ze -----------------------.. ------------------------.. -- ------------------ .. _______ 132 
84 Virire Tope -··--------·-------· ·---------------------------------·----------·---------------~-------1:11.2 
8.5 Cleaning up ------------------.... -~------------~-- -------------------.--- --··-----133 
89 Sheeting left in place .. ----.------------------- .... ----------------: _______ -------- ______ 133 
"90 Extra l\•ork ___ _ _________________ _._.. -------·----------.. - .............. 134 



REPORT OF CHIEF ENGIKEER g 

PART VI.-ESTIMATES OF QUANTITIES AND COST 

Page 
A-i\.nangement of estimate s _____________________________________________________________ l3'7 

Table 
1 

ESTIMATES OF QUANTITIES 

Germantown Retarding Basin 

... 138 

• 
Dam and appurtenan-ces ...... 
Roads and bridges._ .... __ -------------- ----- - ------- ---------·------.- ____ 141 

3 
4 

Englewood Retarding Basin 

Dam and a ppurten an cc!'. . 
Roads and bridges ............. . 

Locltlngtoo Retarding Basin 

5 Dam and appurtenances .. . 
5 Roads and bridges ... --..... . 

Taylorsville Retarding Basin 

7 Dam and appurtenances ...... ______ ....... 

.142 

. .. 149 

. .. 151 

S Roads and bridges_____________ __ . ----------- .... ·-------· ·------
.. 154-
.. 156 

. ..... ma 9 Protection for Tippecanoe City ___________ ........ . 

10 
11 

12 

Huffman Retarding Basin 

Dam and appurtenances 
Roads and bridges---------· 
Protection ~or Fairfield __ _ 

LocaJ Flood Protection at Towns and Cities 

-···---159 
·--------·------- _______ 152 

__165 

13 Piqua _ --------~-----------------·-------------- -·--------------------------- ---------·---------·---1 66 
14 Troy ----------·. -------------------------------------------------------------------------- .168 
1.5 Dayton --------- ----·--------·---------·--------·------------------ __ --------------- -··------------ - ..... 110 
16 West Carrollton______ -----------------------------------··----------------- .. 17.l 
11 Miamisburg -------··--------------------- ···-----------------···---------- -------174 
18 Chautauqua -----------------------·---------------------- --------------------------·-----------------176 
1 '9 Franklin ------------------'------------------· -·----------------------· ·--------- ·----· ------------·--------·177 
20 Middletown ---------·------------------·------·---------· ----------------------- -------------· ·-------· .17'l 
21 Hamil ton -----------·----- --·--------·--------·------------------------------ . ___________________ 1st 

ESTIMATES OF COST 
Retarding Basins 

22 Dams and appurtenances_ - ______________ l.S4 
28 Roads and bridges____ -------------------------------------- · _______________ ls-6 
24 · Protection for Tippecanoe City and Fairfield _______________________________ 1s.s 
25 Loca1 Flood Protection ______________________________________________________ _Facing 1tl0 

26 General Summary of Cost__ ....... ·- ·------ . ·--------·---------------100 



PARTV 

CONTRACT AND SPECIFICATIONS 

Exhibit A 

ADVERTISEMENT 

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, 

Ohio, until ______________ o'clock_ ___ :l,f -------------------------

--------------- ___________________ J9 ___ for the construction of 

involving approximately the follo\ving principal quantities: ______ _ 

which works are a part of the system of flood control for The Miami 
Conservancy Di strict, to be carried out under authority of the Con­
servancy Act of 0 hio, and are in acCordance v1,d th the Official Plan 
of the· District. 

Proposals must be on the blank forms furnished by the Board, 
and must be accompanied by a certified check !or not less than 5 
per cent of the aggregate amount of the bid, figured on the basis of 
the es ti mated quantities and the unit prices bid, but w hie h in no case 
need exceed $50,000 : snc h ch eek 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 contract, will, within __________ days after 
the con tract is delivered to him for that purpose, execute the same~ 
and furnish surety bond ior tbe fai ih!ul performance of the contract, 
in the snm of 40 per cent of the con tract price ; said contract and 
bond to be on the standard forms which have been adopted by the 
Board. 

l! 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 speci£.ed, or as extended by the Board, the award shall 
thereupon ·~ecume void, in which case the proceeds of the certified 
check shall become the property of the District, and the contract 
may be a_warded to the next lowest or best bidder; and such next 
lowest or best bidder shall thereupon assume the contract, as if be 
.... vere the party to w horn the a lvard \Vas first made. 

Each bidder must, in his proposal, present satisfactory evidence 
that he has been engaged in constructing works of the gener.tl 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. Proposals not 
containing such evidence will not be recognized as bids. 

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

Drawings, specifications, proposa! b!anks, and other information 
may be obtained on application to the Chief Engineer. The Miami 
Conservancy District, Dayton, Ohio, at \vhose office drawings, bor­
ing samples, and other data may he inspected. 

Secretary. 
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AGREEMENT 

THIS AGREEMENT, made and entered into this ____________ _ 

day oL _____ --------____ , in the year One Thousand Nine Hun-

d red and ________________ by and between The Miami Conservancy 
District, a corporation. organized and existing under the Conser­
vancy Act of Ohio, p?.ssed February 6, 1914, acting through its 
Board of Directors, by virtue of the pov.rer vested in it by said Act, 

party of the first part, and _____________ -----------------_______ _ 

of the City oL ____________________ County of_ __________________ , 

.and State of_ _______ ------------------, 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 hereby undertake, promise, and agree, the party of 
the first part for itself, its successors, and assigns, and the part_ __ _ 

of the second part for_ ___ ------_____________ and __________ heirs, 

executors, administrators, and assigns, as follows: 

Article t~In consideration of the payments to be made as here­
inafter provided, and of the performance by the party of the first 
part of all of the matters and things by it to be performed 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 equipment necessary to 
complete, and to complete in g-ood, substantial, workmanlike, and 
approved manner, virithin the time hereinafter specified, and in ac­
cordance Vi.'i th the terms, conditions and provisions of this Con tract 
and of the instmctions, orders and directions of the Engineer made 
in accordance with this Contract, the following work to-wit=------
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Article 2~The Contractor further agrees to begin work within 
_____ ----_ ------_ _ days from the date of exe<:u ti on hereof, and to 
prnsecnte the same with speed and diligence so as to insure the 
completion of the work on or before __ ----________ ------------ __ 

It is here by agreed that the period from ____ ----_________________ , 

here.after called Time of Beginning, to------------.------------­
- __ ---------• hereafter called the End of Period of Preparation, 
shall be utilized by the Con tractor in assembling plant and equip-
· men t, organizing forces, and in getting the work under way so that 
thereafter he may maintain the rate of progress prescribed, and 
com p!ete the work within the time specified in this Con tract. 

The maintenance of the Tequired rate of progress on this Con­
tract, and its completion within tlie specified time, being to an ex­
c eptiona! degree necessary for the complete success of the work, on 
account of the urgent need for relief and the very serious disad van­
tage of a delayed construction period, the Con tractor agrees to take 
a 1l precautions in preparation and management which may be nee es­
sary to insure the rate of prngress and the ti me of completion re­
quired by this Contract. 

Article 3.-The Miami Conservancy District, party of the firs! 
part, agrees to pay, and the Contractor, party of the second part, 
agrees to accept, as full com pensa tiont satisfaction and di-scharget 
for all work done and all materials furnished, whether mentioned 
.'n the following schedule or not, and for all cos ts and expenses in­
curred and damages sustained, and for each and every matter, thing 
or act performed, furnished or suffered, in the full and cornp]ete per­
formance 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 Work which shall be paid for as provided in Section 0.19 
of the Specifications, and except as in this Contract otherwise speci­
fically prnvided, a sum equal to the amount of the actual work done 
end materials furnished, as determined by the Engineer, under each 
Item in the following Schedule multiplied by the Vnit Price appli~ 
cab le to each such Item, as set forth in the foUowing Schedule, 
to-wit: 

Schedule of Unit Prices and Estimated Quantities. 

Item Classification I Estirna~ed I l'.nit ?f 1 Unit Price 
Quann ty Quan t:lty I 

-~---
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Article 4.-In case ol default iu completing the whole work to 
be done nnder this Con tract within the time berei n specified, in­
cln ding such extensions as may have been granted, the Con tractor 
hereby agrees to pay to the party of the first part as liquidated 
damages for such default; First, a sum sufficient to compensate said 
first party for the cost and expense of em ploying engineers, inspec­
tors, and employees to the extent that their services are reasonably 
reqttired during the period of default by the work of this Contract; 
and Second, a sum equal to one-ball of one per cent on all moneys 
that have been paid the Contractor nuder this Contract for each 
calendar month or part thereof tba t the completion of the whole 
work n nder this Contract is delayed. The party of the first part 
shall have the right to deduct such liquidated 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 demand by the 
Contractor or his Surety. Payment of such liquidated damages 
shall not relieve the Con tractor or his Su reties from any other ob]i­
ga ti on 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 
tbe first part may ay·aiJ itself of any or al1 remedies provided in that 
be ha 11 in the Con tract, and shall have the rigb t and power to pro­
ceed in accordance ,,.-vith the provisions thereof. 

Article 6-It is here by agreed by the parties to this Agreement 
that the fa Hawing exhibits a ttacbed thereto and made parts thereof 
ehall constitute integral parts of said Agreement, the whole to be 
collective! y known and referred to as the Contract : 

Advertisement E xhihi t A 
Agreement 
Bond 
Specifications 

Fxhihit B 
Exhibit C 
Exhibit D 

which specifications include ~ 

·(a) General Condi ti on s 
(b) General Specifications 
( c) Detail Specifications 

Contract Drawings Exhibit E 

(to be listed by number ~nd title) 
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Article 7 .~The Contractor agrees to furnish a hond 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 com.plete performance and carrying ont of this 
Contract. 

ill WITNESS WHEREOF: The Miami Conservancy .Dis­
trict, party of the first part, its Boa rd of Directors having duly a p-
proved this Contract by resolution passed on the ______________ day 
oL _________________________ , 19'---· 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 D irec:tors ; and ____ - - ____ -----------______ ..:._ 

___ ---------------_, party of the second part, has hereunto affixed 
his their name___ and sea'- - - its corporate name by its Preslden t 
therenn to duly au I horized, and has hereto attached its corporate 

· seal attested by its Secretary, in dnplicate, the day and year first 
above written. 
[SEAL] 

Attest: 

!SEAL] 

Attest: 

THE MIAMI CONSERVANCY DISTRICT 

President, Board of Directors. 
PARTY OF THE FIRST PART 

Secretary, Board of Di rec tors. 

Secretary~. 

\Vi tnesses. 

By. -- -- ---- -- -- - ---- - -------------
President. 

_ . ----- - - - . --- ----- -----· --[SEAL] 

---------------------------[SEAL] 

------------------ --------- [SEAL] 
PARTY OF THE SECOND PART 
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BOND 

KNOW ALL MEN BY THESE PRESENTS, That we _____ _ 

of_ _______________ , County uf_ ________ --------------- and State 

of_ ________________ , as Principal, hereinafter called the Contractor, 

and _______ --------------------------------------------------

organized under the Ia ws ·oi the State oL____ _ ___ _ _ _ _ ____ _ _ _ and 

duly authorized to transact business within the State of Ohio, as 
Surety, hereinafter called the Surety, are held and firmly bound un­
to THE MIAMI CONSERVANCY DISTRICT, a corporation or­
ganized under the laws of the State of Ohio, with its principal place 
of business located at Dayton, County ol Montgomery, and State of 
Ohio, as Obligee, hereinafter called the 'District, in the sum of_ ___ _ 

dollars ($--- _________ ) lawful money of the United States, for the 

payment whereof to the Di strict the Con tractor binds ___ -- __ -- __ _ 

______________ ______________ , ------ -------- heirs, executors
1 

ad-

ministra torsJ successors, and assigns, and the Surety binds itself, 
its successors, and assigns, firmly by these presents. 

WHEREAS the Contractor and the District have entered into 

a written con tract, dated the __ -----_____ day of_ _______ - _______ _ 

__________ --·---- _________ l9L __ , hereinafter called the Contract, 

a copy of wb ic h is a !tac bed hereto and made a part hereof, for_ ___ _ 
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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 use in the work thereunder, and shall satisfy al! 
claims against the District, for damages to life, limb or property 
that may be cansed 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, regu]ation, order or decree on the part of the Con tractor 
or any of his agents or employees; or from any infringement, or 
~lleged infringement of pa ten ts in the work under said Contract '• or 
howsoever originating from any of the operations under said Con­
! ract; and shall fully indemnify and save harmless the District from 
all c-ost and damage which it may suffer- by reason of failure so to 
do, and sha!l fully reimbnrse and repay the District all outlay and 
expense which the District may incur in making good any such de­
fault, and in all other particulars shall faj t hfully perform the Con­
tract on his part arcording to all the terms, covenants, and condi­
tions thereof and \vi thin the time specified the rein, then this ob li­
gation -sha11 be void; other,•1rise to remain in foll force and effect. 

PROVIDED, 

F"rrst-Tha t should the Ccn tractor fail to comp 1 y with the pro­
visions of the Con tract to such an extent that the Ccn tract shall be 
forfeited, the Surety shall have the right to assume the Contract 
and proceed to perform or sublet the san1e, as therein provided. 
And the Surety shall, in that event, be subrogated to all the rights 
and in tere:-:. ts of the Contractor arising out of the Con tract1 and be 
entitled to hold and use all of the equipment and properties of the 
Contractor -,,vhich may be necessary for the compJetion of the Con­
tract ; and al 1 moneys \\'hi ch may be due the Con tractor at the time 
of his def au 1 t or '"'hi ch may thereafter become due s.a.id Con tractor, 
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 
Contract, 

Second-Tlia t any alterations which may be made in the terms 
of the . Contract, or in the work or materials to be furnished there­
under; o.r the granting by the District of any extension of }ime ; 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~ succe..-i;sors, or assigns, from their 
liability hereunder; notice to the Surety of any such alteration, ex­
tensionr forbearance, or action, being hereby waived ; provided that 
the written consent of the Surety shall first be obtained if any 
alteration be required which shall alter the general character of the 
work as a whole. or which shall in crease 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 beneli t of any one other than the District, and the District's 
rights hereunder may not be assigned without the written COD!\<mt 
of the Su rely. 

Signed and sealed, this _______________________________ day of 

_____________________________ 19 ___ _ 

V•litnes.s.es: 

[Seal] 

Attest: 

Secretary. 

--- --- ---------------------[SEAL] 

- ----- -- -------------------[SEAL] 

--- -- -----------------------[SEAL I 
PRINCIPAL. 

President. 
SURETY. 
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SPECIFICATIONS 

EXPLANATORY NOTE 

The specilica tions fall in to three parts ; first, the General Con­
ditions, Sections 0.1 to 0.57, governing the re1ations of the contrac­
tor to the District, to the pub lie, and to his employees ; second, the 
General Specilications, Sections 0.58 to 0.105, defining and classify­
ing the most commonly used materials, and indicating in gen er al 
how the work shall be done ; and third, the Detail Specilica tions, 
Sections 1.1 to 90.2. The Detail Specifications by supplementing 
the Agreement, General Conditions, General Specifications, the Es­
tima !es, and the Ora wings, define in detail how .each kind of work 
shall be done, and how it will be measured for payment. 

The different kinds of construction work to be done and of ma­
teria]s to be furnished are classified into items, an i tern meaning a 
-certain kind of "York to be done, or material to be furnished, in a 
certain definite manner, regardless of its location~ Each item is 
designated by a name and number, the numbers running from 1 to 
90: as Item 2, Clearing and Grubbing; or Item 51, Reinforcing 
Steel. All sections rel a ting to any i tern bear the num her of the 
item as an index number before the decimal point. For instance, 
Item 52 covers vitrified brick conduit lining. s,ction 52.1 specifies 
the kind of brick required, Section 52.2 specifies the quality of the 
brick, Section 52.3 sp.ecifi es a method for testing vitrified brick, etc., 
and Section 52 .7 describes the method of measnring the vitrified 
brick conduit lining for payment. 

AU item numbers \vith Jetter 1'a" affixed refer to \vork be]o-,..y 
mean low water level as indicated on the drawings. For instance, 
Items 41 and 41 a include concrete in outlet works, spillways, retain­
ing walls, bridge piers, and other similar st rue tu res~ a hove and be­
low mean lovir water, respectively. The s~me item may be met on 
various parts of the project. \.'\rherever in the estimates or on the 
drawings urtem 41" 1s indicated, regardless of whether it occurs in 
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channel improvement at Hamilton, or in the construction of the 
Englewood Dam, or in some other construction, the work t;, be done 
is the placing of conci:ete 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 Item 41, except that the work is located below mean 
low water, as shown on the drawings. 

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

The estimates are classified by i terns, 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 mannert the esti­
mates for each local flood con trot improvement are listed separately. 
Within these natural groups~ the individual fea tu:res are alw 
grouped together in the estimates. Thus, in the. estimates for local 
flood control work at Hamil ton, 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 gi'ren 
for the en tire im provernen t at Hamilton. 

"'\Vhile the specifications for doing the work are uniform for any 
item, wherever it may occur, the unit price will not necessaril:y be 
the same. For instance, Clearing and Gmbhing under Item 2 might 
cost more at the German~own damsite than at the H uflman damsite~ 
though the specifications are identicalt because of the heavier tim­
ber at one place than at the other. The Contractor will hid by refer­
eD.ce to items, but the entire \\'Ot k Vi•i1 l be divided in to contracts of 
such size and nature that the same unit price can reasonably apply 
to all work under any one ite1n in a singJe contract. For instance~ 
if the con st rue ti on of the German to"'TI Dam \Vere to be let as one 
contT:3ct_. the contractor wou]d hid on]y one unit price for .Clearing 
and Grub bing the dam site, in his bid on that particular con tract. 



GENERAL CONDITIONS 

0.1 Ddinitions.--Wherever the words herein defined, or pro­
nouns used in their stead, occur in this Con tract and Speciftca lions. 
they shall have the meanings here given: 

The word District or the expressions Party of 1he First Part or 
Finrt 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
ized to act for the District in the execution of the work required by 
this ContracL 

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 severaUy within 
the scope of the partieular 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 corfM)ra ti on ~n tering in to this Con tract for the performance oi 
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 bonds men or party 
-or partie~ who have made secure the fu!fillmen t of the Contract by a 
Bend, and w hcse signatures are attached to said Bond. · 

The word Contract shall mean, collectively, all of the covenants, 
terms, and stipulations contained in the varions portions cf this 
Con tract, to-wit : 

Advertisement, Agreement, Bond. Specifications, and Contract 
·Drawings. 

The word Specilica tions s ha 11 mean, collectively, all of the terms 
.and stipulations contained in those portions of the Contract known 
as the General Conditicns, General Specilica tions, 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 drawin~s as the Engineer may issue from time to 
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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 authorized under Section 0.18 of the Sped­
fica tions entitled Changes and Alterations. 

The words Contract Price shall mean ei !her the unit price or 
unit prices named in the Agreement, or the total of all payment~ 
under the Contract at the unit price or ·unit prices, as the case 
may be. 

\Vherever in this Con tract or in the Official Plan the word;;. 
Directed, Required, Permitted, Ordered, Instructed, Designated, 
Cnnsidered Necessary, Prescribed, or words of like import are used, 
it ahaU 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, un1ess another meaning is. 
plainly intended. 

Wherever figures are given in this Con tract after the word 
Elevation or an abbreviation of it, or "There :figures representing­
elevations are given, they shall mean distance in feet above the 
United States Geological Survey Sea Level Datum, as determined 
from various bench mar ks placed by said Survey in and adj o; n; n g 
the lands of The Miami Conservancy District. 

0.2 Snreties.-With the execution and delivery of this Contract 
the Contractor shall give security for the faithful performance oi 
the Con tract by filing with the Board one or more Surety bonds in 
tbe form annexed hereto, the aggregate amount of whiclr shaU be 
not less than 40 per cent of the e.stima ted total con tract price. 
Eacb 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 upon the Contract be deemed unsatisfactory 
at any time by the Board, notice will be given the Con tractor to 

that effect, and the Contractor shall forthwith substitu le a new 
Surety or Sureties satisfactory to the Board. And no further pay­
ment sha~ 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 
liability 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 w hie h amount the bonds shall remain in full force 
and virtue until the completion of the entire "\'\.Tork. 

0.3 Time and Order of · Completion~ The Con tractor agrees 
that the work shal1 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 \Vork discontinued, for such time as may be necessary. 
in whole or in part, should the condition of \Veather, or of flood, or 
othe-r contingency make it desirable so to doy in order that the ""·ork 
shall be well and properly executed. Extension of time may be 
granted the Contractor for discontinuance of tvork so required, as 
provided in se<:tion 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 Vil ill progress there­
with at such a rate that the work shall be completed in accordance 
\vith the Contract. It is further- agreed that the rate of progres.s 
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 prep a ration as ,specified in the Agreemen t,-s hall have 
the same proportion to the \\'hole work, as the time consumed sine:e 
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 inc 1 u si ve, shal 1 be considered as equal to 2 1non ths, and 
the period from April 1 to l\ovember 30. indusive, shall be con­
sidered as equal to 10 months. Determination as to ..,.,·hether this 
rate ol progress is being maintained shall be made by comparing 
the value, at the contract price~ of the '';rork done as sho""'n in ihe 
progress estimates, 1\dth the total estimated contract price. Any 
failure to ma in ta in the r-equi r-ed rate of progress, after taking in to 
consideration extensions of time that have bi!ien grantedi sha11 be 
a breach of contract. j11st 2s Yvould be a fai1ure to complete the 
entire work within the specified time. 

The Board shall have the right, at its discretion, to extend the 
time for the completion of the work beyond the time stated in tMs 
Contract, for reasons set forth in Section 0:4, entitled Extension 
of Time, but such extension, if w granted, shaH waive no other 
obligations of the Contractor or ol the Sureties, and ii the time for 
the completion of the work be extended by the Board, then in such 
case, the District shall be fully ant hori7ed and em powered to make 
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such deductions from !he 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 l>eyond the d"-te to which the ti me of completion 
<hall have l>een extended by the Board. Shonld !he Contractor be 
permitted to continue and finish the \York or any part thereof after 
1he time fixed by the Contract for completion, or as it may have been 
extended~ such permit shall in no wise operate as a \\'ai ver 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 occur in connection with or du ring the performance of the 
VilOrk, may entitle the Contractor to an extension of time for com­
pleting the work sufficient to compensate for snch delay. C\lo ex­
tension of time shall be granted, however, unless the Contractor 
sha]l immediately, but in any case i.vi thin 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 he sha11 
\\'i th in 15 days after the expiration of sue h delay no ti f)~ the Engineer 
-Jn ,.,{riting of the extension of time claimed on account thereof.-and 
then only to the extent, if any~ aJlov.~ed by the Engine-er. )J°o ex­
tension of ti me s ha11 operate to re]ease the Su rty f ron1 any of its 
obJigations. 

'rhe Contractor declares that he has fa•iliarized hi1nself \Vith 
••veather, river, and ]oca1 conditions. and other circu1nstances ,¥'ilhich 
may, or are- likel)~ to, affect the performance and completion of the 
work, and that he has carefu 11 y examined the <la ta and information 
pertinent thereto collected by the Engineer and on file in his office, 
and agrees that, taking these conditions and ci rcu msta.nces into ac­
count, he will provide adequate equ ipn1en t and prosecute the work 
in such mannerJ and t¥ith such di1igence, truit the same Vi.•ill be com­
pleted "•ithin the time specified herein, or as the same may be ex­
tendedJ even though the most adverse conditions which reasonably 
could be expected to occur during the period of construction do pre­
vaii during the performance of the work. It is understood, how­
ever~ that as to river and '\\'eather conditions the Contractor sh;i11 
provide against the most adverse conditions and circumi;;.tances 
\\'hie h reasonably are to be expected to occur on the average within 
a l 5-year period, as shown by past records. 
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When the work of the District is enjoined by legal proceedings 
wh.ich prevent the Contractor from prosecuting any of the work of 
this Contract, an extension of time 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 Virork shall entitle ~i m to an 
extension of ti me, unless, in the op inion of the Engineer, sue: h 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--..va}~, \Vhich in the opinion of the·Engi­
:ieer, is necessary for carrying on the "'1io'.'Ork, ior taking or "\".,'astin,g­
material, for camp sites, and for securing access to the site of the 
V•rork. In case of serious interference to the i,.·vork by tlclay in fur­
nishing such right-of-v.,ay, the Contractor shall he .alloi,.yed an e._-...:_­

tension of time equiYalent to the tin1e lost by una \~oidable delay in 
the con1pletion of the Contract because of the failure to furnish the 
right-of-way on time. 

In case of serious delay and loss to the Contractor because of 
failure of the Distrtct to furnish right-of-'i-.,·ay Vi.'hich in the opinion 
of the Engineer is necessary for the \\'Ork, the Contractor shall be 
compensated for such loss. 

0.6 Inspection and Right of Access.-The Board contemplates, 
and the Contractor hereby agrees to1 a thorough and minute inspec­
tion by the Engineer, or by any of his agents or by any agents 
which I he Board may appoint for such purpose, of all work and cya­
terial furnished under this Contract, in order to ascertain whether 
..all ~'orkmanshi p or mate rials are in strict accordance ·y,oi th the rc­
q uiremen ts of this Contract. The Contra ct or is entitled to such 
inspection upon app Iica ti on to the Bo.a-rd or to the Engineer, pro­
vided~ that ""~hen the Contractor requests the "inspection of materials 
not yet delivered to the site of the work, he shall pay the reason­
able tral-·eling expenses of the Eng-ineer or agent in making such in­
spection, and he shall not require the continued pre~ence of the 
En-gineer 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 a]l times to the \.,.·ork and t::;:. the premises 
ts.ed by the Contractor, and .shall provide them every reasonable 
facility, including ladders, steps, scaffo1ds or platforn1s, as may he 
desirable, for the purpose oi inspection, even to the extent of dis­
continuing portions of the ""·ork temporariJy, or of uncovering or 
ta king down portions of finished work. In case of taking down or 
uncovering '"'ork, r;:; hould 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 0.19 of the Specifications, entitled Extra Work; 
but should the work examined prove unsatisfactory, the uncovering, 
taking down, replacing and in a king good shall be at the expense of 
the Contractor. The Con tractor shall make no charge for tempor­
<i.ry discontinuance of work for purposes of inspection. 

The Contractor agrees to make suitable provision for the unre­
stricted inspectiou by any authorized engineer or agent at places of 
manufacture, of an}~ materials being made or prepared for use under 
this Con tract. 

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 v.Ti th the Specifications and D ra \Yings, 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 de Ia y 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 Eng;neer 
access to the proper- invoices, biJls of lading, and other records, and 
sha]l, without charge therefor, provide scales \Vith a capacity of not 
less than 300 pound~, and assistance for vireighing or measuring any 
of the materials. 

0.7 To Remedy Defective Work.-If the work, or any portion 
thereof, 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 Con tractor shall forthwith make 
good Virithout co mpen.sation such damage or defect, in a manner 
sa tislactory 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 confor1nity with the Contract, sha]l be 
immediately discarded and removed by the Contractor t~ a satis­
factory di stance from the work. 

If the Contractor shall fail to replace any defective or damaged 
\\'Ork or ma teria1 after rea.sonab le notice~ the Engineer may ca use 
such work or materials to be replaced, and the expense thereof shall 
be deducted from the amount to be paid to the Contractor. 

0.8 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 oi such magnitude or im­
portance as to necessitate, or be of such nature as to make imprac­
ticable or dangerous or undesirable 1 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 dedltc ti on as 
may be just and reasonable, from the amounts due or to become due 
the Contractor, instead of requiring the imperfect part to be removed 
and reconstructed. 

0.9 Engineer Cannot Waive Obligations~It is expressly 
agreed that neither the Engineer, nor any of his assistants or agents 
shall have any power to waive the obligations of this Con tract 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 Engineer1 or any of his assistants or agents, 
~o condemn defective or inferior work or material, shalJ not imply 
acceptance of the work, or release of the Contractor from obliga­
tion to at once tear out7 remove and properly replace the same 
\•.rithout compensation, and at his. oli\•n 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 vrnrk or such ma­
terial may have been estimated for payment, or payments may have 
been made on the same. Neither shalJ such failure or omission, 
nor. any acceptance by the Engineer or by the Boa rd, be construed 
as barring the Board, at any subsequent time, from recovery of 
dar;nages, and of such a snm of money as may be needed to remove 
and to build a new a 11 portions of the work in which fraud was 
practiced or improper work or materia] hidden. 

0.10. To Direct Work.-It is mutually agreed that the Engineer 
shall have the right to direct the manner in which all work under 
this Contract is to be condncted, in so far as may be necessary to 
secure the safe and proper prc.gress and qlla!ity of the work. 

Upon all questions concerning the execution of the work, and 
the interpretation of the Ora wings and Spedfica lions, and ou the 
determination of quantities and cost, the decision of the Chief 
Engineer shall be final and binding on both parties, aud his esti­
mates and decisions shall ·be a conditior precedent to the right of 
the Con tractor to recei,· e any money under this Con tract. 

Whenever~ in his opinion it i~ necessary to do so, in order to 
insure the safe and proper completion of the Contract, he shall d<i­
termine the order of precedence, and the time and seasons at which 



MIAMI CONSERVANCY DISTRICT 

any portion or portions of the work shall be commenced and car­
ried on. 

He shall 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 conStrllcted or recS3nstructed rai1roads, traction 
lines, telephone or telegraph lines, highways or other works affected 
by the improvement, in order that conflict may be avoided and tbe 
work on this Contract be harmonized with that on other con tracts 
or with other work being done in connection with, or growing out 
of, any operations of the District. 

0.11 To Provide for Emergencies.-lt is understood by all 
parties to this Contract that unusual conditions may arise on the 
work which will require that in1mediate and un usua] provisions be 
made to protect the pnblic from danger of loss or damage due di­
rectly or indirectly to the prosecution of the work, aud that it is 
part of the service required of the Con tractor to make such pro­
visions. 

The Con tractor shall use such foresight and shall take such steps 
and precautions as may be necessary, to protect the public from 
danger of damage or loss of life or property, which would result 
from ·the interruption 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 
dam age on account of the operations under this Con tract, then, and 
in that event, the Engineer, upon giving notice to the Contractor, 
may provide suitable protection to said interests by causing sue h 
work to be done and material to be lu mis hed as, in the opinion of 
the Engineer, may seem reasonable and n ecessarjr". 

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; theu said cost and expense shall be deducted from any amounts 
due or which may become due said Contractor. In case the Board 
shaU decide that all or part of tire 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 Tu Mudi!y Methods and Eqnipment~Except where 
otherwise di rect1 y specified in the C.On tract, the Con tractor shall 
design, Jay out, and be responsible for the methods and equipment 
used in fulfilling the Contract; but such methods and equipment, 
when required, shall have the approval of the Engineer. When­
ever required, the Contractor shall furnish to the Engine-er for his 
information~ bills of materials, descriptions and copies of drawings 
showing ln reasonable detail the materia]s and construction of any 
construction _plants1 falge vtork, structures, parts of any structures~ 
or appliances, to be furnished or built under this Con tract, for w hie h 
complete detail drawings are not to be issued by the Engineer. If at 
any ti me the Con tractor's methods or equipment appear to the Engi­
neer to be unsafe, inefficient, or inadequate for securing the saf et )r 

of the workmen, the quality. of work, or the rate of progress re­
quired, he may order the Con tractor to increase their safety an <l 
efficiency, or to improve their character, and the Contractor sha11 
comply y,,;th such orders~ If at any time the Contractor's \Yorking 
force, in the opinion of the Engineer,. shall be inadequate 
fo:r securing the necessary progress, as. herein stipulated, 
the Contractor shaIJ, if so directed, increase the force or 
equipment to such an extent as to give reasonabl~ assurance 
of compliance with the schedule of progress ; but the lailu re 
of the Engineer to make sue h demand shall not relieve 
the Con tractor of his ohligation to seen re the quality, the safe con­
ducting of the work, and the rate of progress required by the Con­
tract ; and the Con tractor alone shall be responsible for the sal ety. 
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 noTmal1y part of an engineering equipment. 
and give- such assistance as reasonab1y may be required by the 
Engineer to enable measurements ~nd inspections to be made. He 
shall not he Tequi Ted, except for brief intervals, to furnish men or 
material to do the work which would na tnrall y be long 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 necessai;y, working 
operations shall be suspended for such. reasonable time as the Engi­
neer may require for this {lurpose ... No special compensation s ha]l 

, be m~de for the cost to the Contractor, of any of the work or delay 



MlAM! CONSERVANCY DISTRICT 

occasioned by giving lines and grades, by making other necessary 
measurements~ or by inspection; but such costs, it is agieed, shall 
be included in the Unit Prices stipulated for the appropriate items 
of construction. The Contractor shall keep the Engineer informed, 
a reasonable time in advance, of the times and places at which he 
intencls 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 bis em­
ployees, such stakes ,.,.;n be replaced by the Engineer at the Con­
tractor's expense. 

0.14 To Determine Quantities and Measurements.-The Engi­
neer shall make all m easu remeuts, and determine all quantities and 
amounts of work and ma teria1s 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 
local custom of any kind, shall be allowed in measuring the work 
under this Contract ; but on 1 y the length, area, so1id con ten ts, num­
ber, weightJ or time, in standard units, as the case may be, shall be 
considered. 

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

0.15 To Deline Terms and Explain Plans.-The various parts 
of the Contract are intended to be explanatory of each 
other1 but should any discrepancy appear, or any misunderstanding 
arise1 as to the import of anything contained in eithert the explana­
tion of the Chief Engineer shall be final and binding. Correction of 
any error or omission in the Dra-,,vings and Specifications may be 
made by the Engineer, when such correction is necessary to bring 
out clearly the intention which is indicated by a reasonable inter­
preta tion of the Ora wings and .Specifications as a whole. 

'\Vhenever, in the Specifications, or in Dra wi ogs w hie h are a 
nart of this Contract or which may be furnished to the Con tract<!r 
for directing his '¥orkt the terms or ·descriptions of various quali­
ties of workmanship, materia1, structui:-es, processes, plant, or other 
featares of the Cootract, are described in general terms, the mean­
ing and fulfillment of wbich must depend upon individual judg­
ment ; then, in a 11 such ca~es, the question of the fu 1fi1lmen t of such 
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Specifications or requirements shall be decided by the Chief Engi­
neer, and said material ~hall he furnished, said work shall be done, 
.and said stru.cture, process, plant, or feature shall be constructed, 
furnished or carried on in full and complete accordance with his 
in terp re ta ti on of the same, and to his full satisfaction and approval. 

0.16 Completeness of Specifications, Estimates, and Drawings. 
-The Specifications and J)rawings, taken in connection with the 
estimates and other provisions of this Contract, are intended to 
describe and show· the \'i.'ork required to be done, and the ma teria 1 
required to be furnished. The quantities of the various classes of 
wo• k to be done and materials to be furnished under this Contract, 
are presented for :he purpose of com paring on a uniform basis the 
proposals offered for the work under this Contract. It is recognized 
to be impracticable to determine beforehand with accuracy the 
quantity entering ln to the construction. 

The Specifications and Drawings are to be taken, therefQre, as in­
-dica ting the a pproxi mate amount of \Vork, its approximate nature 
and position, and the method of construction, 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 wil! cor­
respond with the quantities estimated by the Engineer; and· the · 
Contractor hereby agrees that he will make no claim for antidpa ted 
profits, or for losses, bee a use of any difference between the quanti­
ties of the various classes of work actually done, or materials 
actually furnished, and the es ti mated quantities stated in the Agree­
ment. The work is intended to be constructed in accordance with 
the best practice and with due 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 Contra ct, Specifications, Drawings, Supplementary 
Dra·i;~lings, or instructions of the Engineer, the same sha11 be under-­
stood to call for the best types of construction, both as to ma teria.ls 
and workmanship, which reasonably can be interpreted. 

Wherever, in the Specifications or in the Drawings, standard 
specifications or other publications are referred to, copies thereof 
may be found, a vaila hie for reference, a! the office of the Chief En­
gineer. 

Any work or material not herein specified or shown on the 
Drawings, bn t which by fair implication would be included in any 
items in the Contract, shall be done or furnished by the Con tractor 
without additional charge therefor. 
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0.17 Items of Work.-The division into Items has been made 
to enable the Con tractor to bid on the dill erent 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 quan titles executed may be paid for at the 
Unit 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 J locationJ dimensions, plan or material of the 
work herein contemplated, or any part thereof, either tiefore 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 sue h changes or alterations as shall make n seless 
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 q uan ti ties 
actually done, and at the Unit Prices est ab !is hed for such work 
under this Contract. Extra work shall be paid for as hereinafter 
provided. 

0.19 Extra Work~ If, during the performance of this Con tract, 
it shall become necessary or desirable for the proper completion of 
the work hereunder to order additional work done or materials !ur­
nishedJ whether mentioned herein or indicated on the Drawings or 
not, tvhich in the opinion of the Engineer are not susceptible of 
classification under the Sc he du le of Unit Prices~ the Con tractor 
shall, if ordered in writing by tlie Engineer, do and perform such 
work and furnish such materials; and he shall be paid therefor the 
actual and necessary net cost, as determined bJ~ the Engineer~ plus 
15 per cent thereof. Such actual net cost shall cover all labor 
and materials necessary for the performance of the extra work, 
!ncluding any extraordinary e.....;:penses incurred directly on ac­
count thereof, the wages of fore men, and the expense attached to 
Contractor's Iiabili ty insurance covering the laibor so employed ; 
but in making payment to the C.Ontractor for such extra work, no 
allowance shall be made for over head charges, general SU perin­
tenden-ceJ general expenses, contingenci"es, or use and depreciation 

·, .· of, and wear and tear upon planL Charge for extra work shall not 
include the maintenance of the Contractor's -camp, except in case 
such camp be maintained primarily to carry on ""tra work 
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The Con tractor 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 opinion of the Engineer, susceptible of classi­
fication under the &hedule 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 dai! y time slips 
showing the name or nu m her of each ·i,.vorkman employed there.on~ 
with the tlme 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 an sue h extra \Vork, sho \"\i~ing the amount and 
character of such ma terial7 from 'i.''i.' ho m pure hased, and the amount 
paid or to be paid therefor. If required by the E ugineer, the Con­
tractor shall produce any books, youchers, 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 a.s they are reasonable~ 
accurate, and pertinent} and if any qne.stion or dispute should aTise 

, as to the correct cost of such extra i..·1rork or material~ the determina­
tion of the Engineer upon such question sha 11 be final and con­
clusive. 

It is further agreed that ii at any time the number of men em­
ployed by the Contractor on i,.vork 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 p rosecu ti on ·of the work, the Engineer 
shall so notify the Contractor in writing, whereupon the latter shall 
increase or decrease the number of men, or substitute different men, 
ur 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 nnder this Contract, and all and singular the 
provisions and conditions of this Con tract 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 con di ti on precedent to the rig ht to receive any money for 
extra work and material furnished under this Con tract, the Con­
tractor shall deliver to the Board, before the 15th day of the month 
following a month in w hie h 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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0.20 Progress Estimates.-In order to assist the Contractor 
to prosecute the work advantageously, the Engineer shall, 
from ti me to time, during the acti>re progress of the work, approxi­
mately once a month, make a determination of all work done and 
materials incorpora led in the work by the Contractor up to that 
time, and a progress estimate, in writingt 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 accordance v1.'ith the provisions of the Contract; then, ff"om 
the ba]ance, a dedaction of 10 per cent of such balance, or a Jarger 
percentage, if in the opinion of the Engineer the protection of the 
District so requires; then, fro1n the remainder, a deduction of the 
total amount of all previous payments; and finally, the amount due 
the Contractor under snch progress estimate. Such progress esti-
111ates sha11 not be required to be made by strict measurements, but 
they may be made either by measnremen t or by approximation. 
Progress estimates may, at any ti me, 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 included 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 
succeedi:hg month~ s consumption or use, or ii material is delivered 
so far in advance that it 1nay suffer damage or depreciation before 
being used, no estimate or aJlowance for the excess shall be made, if 
the Board so elects. 

In case v;,rork is nearly suspended or in case only unimportant 
progress is being made, the En~6neer 1nay, at his discretion, make 
progress estimates at greater intervals than once a month. 

Upon such progress estimate being made and certified in writing 
lo the Board, the District shall, within. 10 days after the date 
of the es ti mater pay to the Contractor the amount due him under 
:such estimate; provided, however, that the District may at all times 
reserve and retain from such amount, in addition to the 10 per cent 
heretofore mentioned, any sum or sums which, by the terms hereof, 
ur of any law of the State of Ohio, it i e or may he authorized or re­
quired to reserve or retain. 

0.21 Final Payment~ \Vhenever, in the opinion of the Engi­
neer, the work covered by this Con tract has been completed, he 
shall so certify in writing to the Hoard, and shall so hmit a final es­
timate, showing the total amount of work done hy the Contractor, 
and its valne under and according to the terms of this Contract; 
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any other amounts due the Contractor; all de<luctions made in ac­
cordance with the provisions of the Contract; the total of all pre­
vious payments; and the amount due the Contractor under such 
final estimate. On or be f 9re the e..-....:pira ti on of 30 days after date of 
the acceptance of the work Ly the Boa rd, the District shall pay to 
the Contractor the amount due him on the final estimate. Provided, 
ho"'~ever, that before he sha11 be e-n titled to payment of such amount, 
the ContraCtor shall execute and file 1¥ith the Board> a release, in 
proper form, of all claims against the Di strict on account of this 
Con tract; except io .- the Con tracto rr s equity in the amounts kept 
or retained under the terms oi this Contract; and except for the in­
terest, if any~ due on the final es ti tna te, as provided hereinafter ; and 
except any other claims that have theretofore been filed in accord-
2 nce v..•ith the provisions of tbe C.Ontract, 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 
l~ sted. .1\11 prior estimates upon \.,.hie h payment may have been 
made, shall be superseded by the fiual estimate. 

0.22 Payment by Check.-Payment may be made by check 
signed by the properly authorized officers of the District. The Con­
tractor shall designate some bank or other agent '1,'1,1ithin the Jimits 
of the ~iiami Conservancy District, authorized by him to receive 
payments on progress estimates, unless otherwise agreed upon be­
t ween the Contractor and the Board. 

0.23 Delayed Payments.-Should any payment due the Con­
tractor on any estimate be delayed, through fault of the District, 
beyond the time stipulated, such delay shall not constitute a breach 
of con tract or be the basis for a claim for damages, but the District 
shall pay the C.ontractor 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: estima tes1 from the 10th day after date of the estimate, to the 
date of payment of the estimate ; and in case of the final estimate, 
from the 30th <lay after the acceptance, to the date of payment 
of the final estimate. The date of payment of any estimate 
ehall be considered the day on which the payment is made or of­
fered as eiridenced by the records of the Board's office. If interest 
shall become due on any progress es ti mate, the a rnou n t thereof, as 
determined by the Board shall be added to a succeeding estimate. 
If interest shall become due on the final estimate, it shall be paid on 
a sn pplemen tary vouch er prepared by the Board ; provided. how-
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ever, t.hat the Contractor shall not be en titled to interest on any 
snm or sums which by the terms hereof the District may be au tbor­
ized to reserve or retain~ 

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

ll.25 Money Retained for Defects and Damages.-The Con­
tractor shall pay to the District all expenses, losses and damages, as 
determined by the Engineer, incurred in consequence of any defect, 
o.mission, or mis.take of the Contractor or of his employees, or the 
making goo(i 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 ii the Con tractor 
shall claim compensation for any alleged damage by reason of the 
acts or omissions of the J?oard, or its a gen ts, be shall, within 10 
days after the snstaioing of such damage, make a written state­
ment to the Engineer of the nature of the alleged damage. On 
or before the last day of the month succeeding that in which any 
such damage is claimed to have been sustained7 the C.On tractor shall 
file with the Engineer an itemized statement of the details am\ 
amount of such damage, and upon request of the Engineer 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. Unless such statement shalJ be filed as 
<:hus req_uired, his claim for compensation shall be forfeited and in­
validated, and he shall not be entitled to payment on account of 
any such damage. 

0.27 Remedies Cumulative.-An y remedy provided in !his Con­
tract shall be taken arid construed as cumulative, that is, addi tiona I 
to each and every other remedy herein provided. 

O.ZS 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 Engin cer or the Board, 
or extension of ti me, or possession taken by the 11 oard or its em­
ployees, shall operate as a 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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<>f these Specifications, en titled Retaining Imperfect Work ; nor 
shall any waiver of any breach of this Coijtract be held to be a 
waiver of any other or subsequent breach. 

0.29 Collateral W orks.-The Board reserves the right to 
have such agent or agents as it may elect enter the property or 
location on which the works herein contracted for are to be con­
structed or installed, for the purpose of coost""°ting or installing 
such collateral works as said first party may desire, or for the con­
~truction or reconstruction of railroads, traction lines, telephone 
.and telegraph lines, highways or other works affected by the im­
p rovernen t. Such collateral works will be constructed or installed 
wit b as Ji ttle hindrance or interference as possible with the Con­
tractor. The party of the second part hereby agrees not to interfere 
with, or pr.event the performance of, any collateral work by the 
agent or agents of the party of the first part. 

0.30 Persons Interested in Contract.-The Contractor hereby 
declares that no other person or corpora ti on has any interest here­
under as Con tractor. 

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, or 
of the District, is, or shall become, directly or indirect! y, interested 
as contracting party, partner, stockholder, surety or otherwise..- in 
the performance of the Contract1 or in the supplies, work or =l;>usiness 
to which it relates, or in any portion of the profits thereof; provided, 
however, that incidental and unintentional interest, such as owner­
ship of stock or interest in a railroad, te1ephone, electric traction or 
-other company ,.,. hi ch may, as an inci cien t to its usual business~ fur­
nish services or s1.1 pp lies to the Con tractor, sh all not be inc 1u ded 
within the meaning of this provision. 

0.31 Personal Attention of Contractor~ The Con tractor s ball 
give his personal attention constantly to the faithful prosecution of 
the work, and shall be presrnt, either in person or by a duly author­
ized representative on the site of the work, continual! y during its 
progress. He shall main ta in an office on or adjacent to the site of 
ibe work, and •hall at all times keep in said office a complete copy 
-0£ the Specifications and Drawings. 

0.32 Contractor's Address~ Both the address given in the bid 
-0r proposal upon which this Contract is lonnded, and the Con­
tractor's office at or near the site of the work are hereby designated 
as places to either of -,,.'"·hich notices, letters and other communica-
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tions to the Contractor shall l>e mailed or delivered. The delivering 
at either of the above named places of any notice, letter or other 
communication from the Board or its Agents to the Contractor 
shall be deemed suflicien t service thereof upon the Contractor, and 
the date of said service shall be the date of such deli very. The first 
named ad dress may be changed at any ti me by notice from the 
Contractor to the Board. Nothing herein contained shall be deemed 
to preclude or Tentler inopera rive the service of any notice, letter i 
or other com muni ca ti on upon the Contractor personally. 

0.33 Agents, Superint<:ndents 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 
•hall be received and obeyed by the Snperititendent 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 war k, 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 1a 'i.'i!S, ordinances, regulations, orders and decrees ; and 
shall protect the District against any claim or liability arising from 
or based upon the violation of an;~ snch la1v, ordinance, regulation, 
order or decree, i,.vhether by himself or his employees. 

0.35 Character of Employees.-The Contractor shall em ploy 
only competent, skillful, faithful and orderly men to do the work, 
and whenever the Engineer shaU notify the Con tractor, in writing, 
that any man on the work is, in his opinion, incompetent, unfaith­
ful, disorderly or othen~·ise unsa ti:sfactory, the Con tractor 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 Commnnications.-The Contractor shall 
build and maintain temporary bridges, roads, railroads, telegraph 
and telephone lines and other means of communication where 
such communication is interfered with on the work of his Con­
tract, and shalJ provide for convenient access to the various parts 
of the work and to adjacent private property which may be affected 
b.y the work. He shall provide such temporary fences or guards as 
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may be necessary either to keep Jive stock on ad joining property 
from entering the lands occupied 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 shall bring them to the 
condition of safety or sufficiency required by the Engineer. He 
shall not disturb, close or obstruct any existing highways or other 
rommunica lions until he has obtained permits therefor from the 
Engineer. 

The Contractor shall be responsible for the sufficiency and 
safety of all sue h temporary works, and shall be responsible for all 

.. damage resulting from their insufficiency, either in construction, 
maintenance or operation. 

0..37 To Gnard Against Accidents.,---The Contractor, at all 
times throughout the performance of this Contract, shall take all 
precautions necessp.ry to effectually 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, lightsJ 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, employee or 
workman, by or on account of l'irork done under this Contract, or 
any extensions or additions 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 materia1, imp1ement1 appliance or ma­
chine used in its eonstn1ction: or by or on account vf any accident 
or of any act or omission of the Contractor or of any duly author­
ized sub-contractor or any agent, employee or -,,.-,,.·orkman~ 

The Contractor agrees that so much of the money due him under 
this Con tract as sha 1I be considere<l necessary by the Board may be 
retained un ti1 al] soi ts or claims for damage.s as aforesaid have been 
settled and evidence to the effect has been furnishe<l to the Board. 

0.38 Contractor 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 performance 
of the Contract. Bu! he •hall not be held responsible for damage 
which iS inevitab]e 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 flooding of lands above the permanent 
dams. 

0.39 H"mdrances and Delays~ The risks and uncertainties in 
connection with the work are assumed by the Contractor as a part 
of this Con tract, · and are compensated for in the con tract price for 
the work. The Contractor, except as otherwise definitely specified 
in this Con tract, shall bear all loss or damage for hindrances or de­
lays. from any cause. du ring the progress of au y portion of the work 
embraced in this Contract, and also all loss or damage arising out 
of the· nature of the work to be done, or from the action of the ele­
ments, inclement weather and fl{K)ds~ or from any unforeseen and 
unexpected conditions or circumstances. encountered in connection 
\Vi th the work, or from any other cause whatever; and except as 
othern•ise definitely specified in this Contract, no charge other than 
:hat included in the contract price for the work, shall be made by the 
Contractor against the District for sue h loss or damage. 

Should the work be stopped by order of the party of the first part 
for any ca11se other than those authorized in this Contract, then and 
in that event, such -expense as, in the opinion of the Engineert is 
cansed 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.-U nless othern•ise 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 exigencies1 or to complete 
work on w hie h night work is feasible. But no night work of any 
kind shall be done without the know ledge of the Engineer. 

\Vhere night work is in progress sufficient lights shall be pro­
vided to safeguard the workmen, and the public, and to afford ade­
quate facilities for proper\ y placing and inspecting the materials. 

For night work the Con tractor shat] receive no extra compensa­
tion, but the com pens a ti on for such work and all expenses incident 
thereto shall be considered as included in the con tract price. 

0.41 Delivery of Materials.-Materials to be used for work un­
der this Contract shall be delivered sufficiently 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, so that arrangements 
may be 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 oi patented articles, or methods, 
used by him in the construction and comp] etion of the work, or any 
pa tented process connected with th.e \\"ork agreed to be performed 
under the Contract, or of any 1'a ten led materials used upon the said 
work, and shall save harmless the District from all cosL<, 
expenses and damages whkh the District shall be obliged to pay by 
reason of any infringement or alleged infringement of patents used 
in the cons traction and completion of the 1vor k. 

0.43 Protection Against Claims for Labor and Ma terial.-T he 
Con tractor agrees that he wil\ save harmless the District from all 
cbi.ms against it for material furnished or V.'Otk done under this 
Contract. ' 

It is further agreed by said Contractor that he shall, if so re­
quested, furnish the Board with satisfactory evidence that all 
persons who have done 1:i,.•ork or furnished material under this Con­
tract ha\re been duly paid for such \vork or materiali and in case 
such evidence is demanded and not iurnished as aforesaid, such 
amount as may in the opinion of said E oard be nece.ssa ry to 
meet the claim of the persons aforesaid may be retained from the 
money due said party of the second part under this Contract until 
satisfactory evidence be furnished that all liabilities have been fully 
discharged. 

\Vhen required by the lawo of Ohio. moneys due the Contractor 
may be retained for protection against claims. 

0.44 Assignment.-The Con tractor shall not assign, transl er, 
convey1 sub1et or otherwise dispose of this Contract, or his right, 
ti t1e or interest in . or to the same or any part thereof, Virithou t the 
previous consent in \Vri ting of the Board. If the Con tractor shall, 
without such previous ln.•ri tten consent, assign, transfer, convey 1 

sub Jet, or otherwise dispose oi I his Contract, or of his right, ti tie, 
-or interest therein, to an}~ other person, company or other corpora­
tioni or by bankruptc}~~ voluntary or involuntary, o.r by assignment 
under the insolvency la\'i.'S of any state; this Contract may 
at the option of the Boa rd be revoked and annulled, and the District 
shall thereupon be relieved and discharged from any and all liability 
and obligations growing out 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 hereunder shall be asserted, 
excepting as providecl herein. again~t the District. in law or equity 
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by reason of any so-called assignme<:tt of this Contract, or any part 
thereofJ or of ati.y moneys to become due hereunder, unless author­
ized as aforesaid by ·the written consent of the Board. 

0.45 Removal of Equipment~ The Con tractor shall not se 11, 
assign, mortgage, hypothecate, or remo"\~e equipment or materials 
w hie h have been ins tailed and which may be necessary for the com­
pletion of the Con tract, without the written con sent of the Engineer. 

0. 46 Termination of Contract if Abandoned, Assigned, Delayed 
or Violated-I! the work to be done under this Contract shall be 
abandoned by the Contractor, or if this Con tract shall be assigned, 
or placed in bankruptcy, or the work sublet by him, other­
""ise than as herein specified, or if at any time the 
Engineer shall be of the op in ion, and shall so certify 
in writing to the Board, that the performance of t be Con tract is 
unnecessarily or unreasona b 1 y delayed, or that the Contractor is 
viola ting anJ~ of the -conditions or agree men ts of thi:5 Contract, or is 
executing the same in bad faith or not in accorda nee with the terms 
thereofi or 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 w hie h the completion of the Con tract 
may have been extended by the Board, the Board may notify the 
Contractor to discontinue all work or any part thereof, under this 
Con tract, by a written notice to be served upon the Contractor as 
h ereiu before provided, and a copy of which notice shall be given to 
his Surety, or the authorized agent for the latter; thereupon the 
Contractor shalJ discontinue the v;,rork, or such part thereof as the 
Board· shall designate, and thereupon, the Surety may, at its option. 
a.ss.u me this Con tr::i.c t, 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, 
snblet the work or portion of the work so taken over ; provided. 
however, that the Surety shall exercise its option, if at a11, within 
t\\'O weeks 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 s ha 11 be paid h y the party of the first part for al! work 
performed by it in accordance. with the terms of this Contract ; and 
if the Su rely under the provisions hereof shall assume said en tire 
Contract, a 11 money' remaining due the Contractor at the time of 
his default, shall thereupon become due and pa ya hle to the Surety 
as the work progresses, subject to all of the terms of this Con tract-

In case the Surety does not, within the herein before specified 
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i ime, exercise i IS right and option to assn me this Con tract or that 
portion thereof on which the Board has ordered the Con tractor to 

discontinue work, then the Board shall have the power to complete 
by contract or otherv..-lse, as it may determine, the work herein de­
scribed, or such part thereof as it may deem necessary, and the 
Con tractor agrees that the Boa rd shall have the right to take 
possession of and use any of the materials, plant, tools, equipment, 
supp] ies and property of every kind provided by the Contractor for 
1 he purpose of his -y,,~or k, and to procure other tools, eq ui pm en t and 
materials for the comp]etion of the same, and to charge to the Con­
tractor .the expens~ of said contracts, labor, materials, too]s and 
eq ui pm en t and expenses incident thereto. The expense so charged 
shall be deducted by the District out of sue h moneys as may be due 
or may at any time thereafter become due the Contractor under and 
by virtue of this Contract, or any part thereof. The Board shall 
not be required to ob ta in the lowest fignres for the work of com­
pleting the Contract, but the expense to be deducted shall be the 
actual cost of such i.vork. 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 shall be 
entitled to receive the difference; and in case such expense shall 
exceed the amount which would have been payable under the Ccn­
tract if the same had been completed by the Contractor, then the 
Contractor shall pay the amount of such excess to tbe 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 amonnt of the bond or bonds executed by the Contractcr 
for the performance of this Contract. \Vhen any particular part of 
the Vi.'ork is being carried on by the Board, by contract or other­
wise, under the provisions of this section, the Con tractor shall 
continue the re main der of the work in -conformity with the terms of 
:his Contract, and in such manner as in nowise to hinder or inter­
fere "~i th the persons or v.rorkmen employed, as a hove provided, by 
the Board. 

0.47. Board for Engineer and Assistants.-In cases where the 
Con tractor main ta ins a camp for lodging and feeding em p\oyees, he 
shall .. when requested, furnish board or lodging to the Engineer and 
his assistants, and s ha!! charge the District therefor at the rate ol 
2Sc per meal or lodging. or $5 .00 per man per week. He shall not 
furnish sue h meals and lodging grafa, but shall submit monthly 
itemized statements to the Engineer of such meals and lodging fur­
nished, for which pa ymen I 'hall be made by the District. 
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0.48 Police and Sanitary Regulations.-The Contractor and his 
employees shall promptly and fully carry out the police and sani­
tary regula lions as hereinafter described or as may from time to 
1ime he 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 opera lions 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 violates the police or 
sanitary regula lions. 

0.49 Intoxicants.-The Contractor shall not sell, nor shall he 
penni t or suffer the introduction or use of~ intoxicating liquor upon 
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
a hle and satisfactory buildings for the housing, feeding and sani­
tary necessities of the men. Sue h quarters shall provide an amount 
~nd arrangement of space per man w bich will he sufficient and suit­
a hie for the maintenance of cleanliness, decency and heal th. Fly 
screens shall be provided whereyer and whenever necessary. Plans 

· for such quarters shall be submitted to and approved by the Engi­
neer before the quarters are bttil t. The Con tractor shall also pro­
vide suitable stabling for the animals employed upon the work. 
All such buildings shall be located only at places approved by the 
Engineer. 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 quality, and ample shower baths 
and clothes-washing facilities with hot and cold water, for his em­
pJoyees. 

In case of temporary camps or work in or near cities where 
camps need not be maintained~ or of sanitary conveniences a way 
from camp, the provisions concerning campsJ drinking \Yater, sani­
tary conveniences and ga rhage may he modified to suit the case, 
npon the wri !ten consent of the Engineer. 

0.51 Sanitary Conveniences.-Buildings for the sanitary neces­
sities of all persons employed on the work, beginniu g with the first 
person employed, shall he constructed and maintained by I he Con­
tractor,. in the number 1 manner and places approved or ordered. 
Unless other types are submitted hy the Con tractor and approved 
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by the Engineer, these conveniences shall be of an approved incin­
erator type, except that closets having watertight removable re­
ceptacles may be used in special cases if and as permitted. AU 
persons connected with the works shall be obliged to use these con­
veniences. Sa ti.factory preca u lions shall be taken to render the 
interior of the incinerators and other closets inaccessible to Aies. 
All excreta shall be incinerated daily. The Contractor shall rigor­
ous! y pro hi bit the committing of nuisances. 

0.5Z Garbage and Camp Refnse.-Garbage, beth liquid and 
solid shall be promptly and satisfactorily removed by the Contractor 
from the buildings, and immediately placed in approved tight re­
ceptacles of sufficient capacity for about one day's ordinary produc­
tion. At least once each day all sue h garbage shall be incinerated 
or otherwise thoroughly 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 cess poo 1 s. 

The Contractor shall clean of refuse the camp stable, and adjoin­
ing grounds at least twice each week, particular care being exer­
cised to prevent conditions \V hie h 1ead to the breeding of flies, mos­
q uitos or other disease·ca Trying insects. or vermin. 

In case the Contractor shall neglect or refuse to keep the premi­
ses . in a clean and sanitary conditiori, the Engineer may have the 
work done which in his opinion is necessary to accomplish this 
!>Urpose, and the cost thereof shall be charged to the Con tractor. 

0.53 Doctors, Hospitals~ The Contractor shall retain the ser­
vices of one or more acceptable--quali:fied medical and surgical prac­
titioners, who sha11 have the care of his employees, shall inspect 
their 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 I he :'.tngineer sa tislac tory as­
surance that the above m edica I and hospi ta I arrange men ts have 
been made. At sn ch places as directed, all articles necessary for 
giving First Aid to the In ju red shall be provided. 

0.54 Medical Snpervision.-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 wou 1 d make them a 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 
opinion 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 
from the work or from any camp, any emp]oyee whose presence is 
believed to endanger the health of other persons. 

0.55 Medical Report.-Once each week, or more frequently i I 
<eq uired, the Contractor shall give the Engineer, in such detail as 
may he prescribed from time to time, a written report signed by a 
physician in regular attendance, setting forth clearly the heal th 
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 Con tractor shall take immediate steps to 
safegnard the interests of his employees, and the public in general. 

0.56 Examiruitions.-The Engineer shall have the right, in 
urder to determine whether the requirements of this Con tract as to 
sanitary ·matters are being comp]ied with, to enter and inspect, in 
person or by agent, any camp or building or any part of the work, 
<End to ca use any employee to be examined or to be vaccinated or 
otherwise treated ; also to inspect the drinking water and food sup­
plied to the employees. 

0.57 No Direct Compensation.-No direct payment will be 
made for any work or materials required to meet the sanitary re­
quirements hereinb efore specifi rd~ but com pen sa ti on 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 al! 
the operations reqnired under this Contract. - A proper pi ping 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 whic b concrete or 
masonry is to be buiJ t ; 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 meanst shall be pro­
vided also for fighting fires in the more important tern porary 
structures and cons !ruction plants, and responsible persons shall 
be instructed as to the opera ti on of such fire a pparatns, so as to 
prevent or minimize loss of time from fir.e. These provisions may 
be waived or modified on any con tract 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 Con tractor shall provide al! 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 

. from sliding or caving, and he shal1, v.• here necessary, sa tisfac toril y 
remove the water~ AIJ 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 s ti pula ted in the Agreement. 

0.60 Borrow Pi ts.-The Con tractor may, withon t c barge there­
for, open grave I pi ts, sand pits, or other borrow pi ts upon lands 
con !tolled by the District, but no materials O'btained therefrom 
shall be estimated for payment under any excava lion i tern, except 
as otherwise spedficall y provided herein. The location ol all bor­
row pi ts shall be subject to the approval of the Engineer. It is the 
in ten ti on that all borrow pits shall be left at the termination of 
work under this Contra ct in as sightly a condition as practicable. 
To this end borrow pits shall he shaped and graded as shown on 
the Drawings, or as ordered. All stumps, boulders or debris, shaR 
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be satisfactorily f~~d of. If ordered, the surface sball be 
covered with soil of 'designated 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 gm b bing, if or; 
dered, w hie h will be paid for under I tern 2. No direct payment 
shall be made for any of the above war k, but compensation shall be 
considered as having .been included under the i tern for which the 
materials. are used. · 

Where permitted, excavations which are not to be lined with 
concrete may be enlarged beyond the prescribed limits to obtain 
materials for construction or for other purposes of the Con tractor, 
but such enlargement of the ex ca va tions shall not be paid for under 
any of the excavation i terns, except as otherwise specifically pro­
vided herein ; nor shall any direct payment be 'Ila de for excavations 
of w ha lever nature, not a prescribed part of the permanent struc­
tures, which may he made !or any purposes of the Con tract in con­
nection with the plant, equipment or operations incidental to con­
struction. 

0.61 Protection of Trees.-Trees, shrubs, and other obstruc­
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 
Con tract shall be satisfactorily protected by the Contractor from 
injury. 

0.62 Materials Obtained from Construction.-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 ad di ti on to the price 
paid for original rem ova] except in the case of embankment ma­
terial for streeis and highways, and. of material for refilling exca­
vations where such refi Jl 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 lie satisfactorily d~isposed of. Earth and 
'ock not used in the construction shall be deposited in spoil banks, 
which shall be located only at such p\~ces 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 m as sightly a condition 
as practicable. Compensation for.· depositing arid grading ma­
teiials in spoil banks shal! ·be considered· as having l\een i ndu ded 
in the prices bid for -the excavation, except· as P:fovided in Item 
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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 I tern 38, Sur­
face Dressing and Grassing. 

D.63 Assistance in Making Tests.-The Ccn tractor shall render 
such aid as may be required for making tests of the bearing power 
of earth, and of the character oi 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 0.19 of 
the Specifications, entitled Extra Work. 

0.64 Prntection ol Existing Structures~ The Ccotractor shall 
careiull y protect from in jury any existing buildings, foundations, 
fills, land~ pavements, pipes, conduitsJ sewers, drains, cisterns, wells, 
railway tracks or other works, property or structures that may \t 
liable to injnry by the work. covered by this Ccntract, except in:w 
far as the work of the Contract requires their modification or ·re­
moval. He shall take all precautions necessary for such protection, 
and shall be fully responsible for, and shall make good, any iajury 
to such works~ property or structures that may occur by reasQn of 
his operations. 

0.65 Excavation--Classificatio~Excavation, as indicated on 
the Drawings or as determined by the Engineer, shall be cla.ssi.fi~d 
as fo\!ows: 

Class 1-Earth.-Earth, as a name for excavated material shall 
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 volume; 
it shall include all alluvial deposits, and disintegrated material lying 
on top of ledge rock, and all material of whatever nature not prop. 
er!y included under 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 horiwutal 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-Mixed Excavation.-The term Mixed Excavation, as a 
name for ex ca va ted material. shall be used to in elude : 

The material known geologically as the Cincinnatian Formation, 
t¥hich 1ies under the glacia1 de-posits, and consists of· thin, 
approximately horizontal la ye rs of 1i mes tone~ from a fractiori: of an 
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inch to a few inches thick, alternated with and imbedded in day, 
and which may or may not require blasting for its removal ; and, 

¥ix_ tu res of any o.r all materials which, in the opinion of the 
Engineer, it is impracticable to classify as Class 1, Earth or Class 3, 
Rock, either be ca use of tbe character of tbe ma teria!, 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, 
r. except when classified as Class 2, Mixe<! 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. It shall include solid boulders of a half 
cubic yard or more in volume. It shall also include existing con­
crete, or masonry with mortar joints, \\'hi ch may be removed under 
instructions. It shall not include thin layers of limestone im­
hedded in clay, nor cemented gravel, nor any material classified as 
Class 2, Mixed Excavation. · 

0.66 Excavation-Work to be Done~The necessary excava­
tions shall 'be made for stripping foundations for embankments, for 
cut-off trenches, pipe trenches, discharge conduits and appurten­
ances, spillways, channels, drainage systems, permanent street 
and highway relocations and a1tera tions, channel improvements, 
and for any other purposes necessary for the completion of all work 
contemplated under this Contract. 

CUi7 Excavation-Limits of.-The Ora wings for the various 
structures shovil, 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 the nature of the materials encountered as the 
work progresses. No excavation outside the prescribed limits will 
be paid for except when so specifically provided. 

Where concrete or masonry is to be bnilt without forms against 
the sides or bottom of an excavation, especial care shall be taken to 
preserve the remaining material in an undisturbed condition. In 
such 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 before placing the concrete or 
masonry. Should any material be removed beyond the prescribed 
limits, or be so deteriorated or loosened as, in the opinion of the 
Engineer, to require removal, tbe resulting spaces shall be refilled 
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at the Con tractor's expense with concrete or other material as di­
rected. All rock which shall have been loosened outside the pre­
scribed lines shall be removed at the expense of the Con tractor, un­
less allowed to remain by special permission of the Engineer. 

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

!1.68 Excavation--Cleaning Surlace for Inspection.-From 
time to time during the excavation of Rock or Mixed Excavation, 
whenever so directed, the surface of the material shall be deaned. 
so that the area designated can be inspected to determine its quality_ 

0.69 Excavation-Use of Explusives.-The use of explosives 
in a manner which might disturb or endanger the stability, safety 
or qualit>y of the work "ill not be allowed. Explosives shall be kept 
on hand by the Contracto_r in su:ffic:ien t quantities to a void de1a y on 
the work. Sue h explosives shall be stored, handled and used as pre­
scribed by the laws and regulations of the State of Ohio and subdi­
visions thereof. The attention of the Contractor is directed to the 
Act of April 27, 1908, Section 5906, Gen era] Code of 0 hio, which 
requires that he shall file a bond in the amount of $5,<XXl with the 
County Co mmi s.sioners of each and every county in which the Con­
tractor shall store or handle e.-,;plosi ves in q uan ti ties exceeding I 00 
pounds. 

0.70 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 e.""<po sed, sha!I be finished to 
the prescribed Jin es in a ca refu] and wor-kmanl ike manner. Slopes 
of a]l rock 'excavations which are to remain permanently exposed 
shall be trimmed to a reasonably uniform surface ~-ith maximum 
pfojections from the general surface of not more than one foot, un­
less otherwise permitted by the Engineer. 

0.71 Excavation-Payment~The excavation to be paid for 
shall include the quantity in cubic yards ex ca va ted in accordance 
\vith the Drav.Tings, Specifications and instructions of the Engineer, 
measured in excavation unless otherWise specified u oder the re­

spective 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 em ban km en t. These unit prices shall 
cover the cost of the maintenance of the excavations during con-
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struclion, including damming, pumping, bailing, draining, un water­
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 question arises, to what extent the main­
tenance of the ex ca va ti on 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 Item 89; otherwise 
the cost of placing and removal of sheeting and bracing shall be in­
cluded in the price bid for ex ca va tion. These unit prices shall also 
include the cost of al! other opera lions incidental to the ex ca va tion, 
and of the disposal .of the materials excavated, except as provided 
in Section 0.62 of the Specifications, entitled Materials Oblained 
lrom Construction. 

No payment will be made for excavation as below mean low 
water level, under Ite1ns Sa, 6a, 7a, Sa.1 9a1 lOa, etc~, unJess the -esti­
ma ted elevation of mean low water ; s shown and so designated, on 
the Drawings ; in which case the es ti ma ied elevation shall be used 
as the dividing line, regardless of where the ,,,.a ter level may be at 
the time the work is done. In cases where this es ti mated elev a ti on 
is not shown, excavation of a given CJass, whether a·bove or. below 
mean low wa !er level, will be paid for at the unit price stipulated 
for excavation not below mean low water !eve!. 

0.72 Embilnkment-Work to be Done.-Embankment of the 
Class specified shall be constructed where shown on the Drawings 
or where required by the Engineer. Sections 0.73, 0.74, and 0.75 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 alter the proposals are opened and compared, 
and ,vi\! depend on the relative economy and merits of such met h­
od s 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, w hie h in turn delivers it under pressure through a discharge 
pipe onto the embankment. [n washing down materials, properly 
constructed nozzles shall be used, with a sufficient flow of water, 
both as to velocity and quantity, to loosen the materials at 
the borrow pits, and sufficient additfoua! water to insure the trans­
portation from borrow pi ts to sump. The dredge pumps, pipes, 
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flumes, sluices, and other transporting equipment shall be carefully 
installed to meet all requirements for the proper placing of the 
materials in the embankment. 

The outer slopes of the dam shall be carried up in advance of 
•he central portion. The width of these outer levees, and the depth 
and width of the settling pond, will largely control the gradation of 
materials, and sha\! be SU b ject at a\! times to the direction of the 
Engineer. Care shall be taken to place in the outer levees material 
"N hi ch will conform to the requirements for the outer portion of the 
dam, and to sa tis lactorily compact sue h ma teriaL The material for 
the main body of the emban km en t shall be delivered near the on ter 
edge of the embankment slopes, and so manipulated that the coarser 
material will remain near the outer slopes, and the finer. matenaJs 
will be carried toward the center, the.finer materials being d~osited 
in a settling pond so as to form ·an· impervions core. It is of the 

· ut\l'qst importance to avoid 'stratification within this core. To ob­
tain satisfactory results. it will be necessary to sluice into settling 
ponds in which the.·wO:ter is from 2 to 6 feet deep and as wide as the 
width of the embankment at that elev a ti on 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 . .;.early uniform in width as possible .. The bot­
tom of settling ponds shall be kept a pproxima tel y level longitudin­
ally to prevent andue flow of silt to one end. 

Sluicing opera lions 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 
~ides of the embankment evenly. Embankment operations shall, 
unless otherwise permitted in writing 1 be commenced in the 
deeper portion at the river section or at the stream control gap; :ind 
shall be carried as nearly level loogitudina!ly as possible. Should 
the use of a series of settling ponds he permitted, they shal.! be of 
convenient lengths, separated by temporary cross dams of sufficient 
thickness to withstand the pressure against them, bail t or selected 
material and puddled by hand, or. by scme equally efficient method, 
to the satisfaction of the Engineer. As tbe sluiced material is 
washed against the temporary cross dam and raised in the embank­
ment, the stratifica lion between it and tlfe cross dam shall be 
broken "by the use of shovels or other suitable tools. 

Drainage of surplus wa !er from a higher to a lower settling pond 
may be permitted if suitable means for such drainage is provided. 
Whenever the waste water carries si! t from one settling pond to an-
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other, the outlet shall be immediately raised or sluicing operations in 
that pond discontinued until such time as this condition has been re­
medied. The Con tractor. shall take care of all excess water in the 
settling pools by means of wells, bnilt up in sections, discharging al 
approved points, or by pumping, siphoning, or other approved 
methods. Sue h 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 a mp le opportunity for the finer 
particles to settle properly. Before the completion of all the .work, 
any on tffow device within the dam sh al! be satisfactorily filled with 
concrete or other acceptable material unless otherwise ordered. No 
ou tOow device which will remain within the dam sha 11 be installed 
nn til written permission for such insta!la ti on has been obtained 
from the Ei:igineer; and such permission wiJl not be given until ev) .. 
deuce 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
p!etiori 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 Agreemen L 

V aria lions 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 em bankm en t for main dams, constructed 
by the Semi-Hydraulic Method, as follows: The material shall be 
obtained from borrow pi tst or from excavations, transported in. cars 
or by other suitable means, dumped at the outer edge of the em­
bankment slop es, and sluiced tow a rd the center of the dam. In 
depositing the material in the dam, care shall be taken where neces­
sary, to place the coarser 1na teria] in the dovi.rnstrea m portion of the 
dam and the finer material in the upstream portion. The sluicing 
shat! be carried on in sue h a manner that the coarser material ,.;11 
remain near the outer slopes of the embankmenti 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. It is 
of the utmost importance to avoid stratification within this core. 
To obtain satisfactory results, it will 1>e necessary to sluice into 
settling ponds in which the water is from 2 to 6 feet deep and 
as wide as the wid ! h of the emhankmen t at that elevation will 
allow. The quantity and pressure of water, and the direction 
and point of application of the stream, shall be regulated according 
to the nature of the material so as to obtain the !>est distribution 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 desire<! to have a certain per­
centage of day and sand retained near the nps !ream 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 uni form width and slopes as the nature of the 
materlal 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 obtain this resul L The mateFial 
shall be so placed on the slopes and sluiced or puddled in such a 
manner that it will be compacted by wa !er as close as practicable 
w the outer edge of the finished slopes. Embankment operations 
shall, unless otherwise permitted in V¥?riting, 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 oi 
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 between it and the cross dam shall be 
broken by the use of shovels or other suitable toe ls. The Con­
tractor shal1 take -care of a11 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 price stipulated in the Agree­
ment 

0.75 Embankment-Class C.-The term Class C Embankment 
shall be used to inclttde embankment for main dams, constructed by 
the Sprinkling and Rolling Method, as follows: The embankment 
shall be built as nearly as possible in horizontal !ayers, each layer 
not exceeding 6 inches in thickness when acceptably cempacted. 
Unless the earth is sufficiently moist when spread, each !ayer shall 
be wet so as to secure the desired compacting, and if required, the 
top of t.11e embankment shall be wet just before a layer of earth is 
spread. The wetting shall be 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, bande<l 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· i L The distributing, wetting, and rolling s ball be 
done to the satisfaction of the Engineer. . Any places that be­
~ome boggy or springy sha U be corrected to Lhe sa tislaction 
of the Engineer, or as much material as necessary shall be removed 
and the bole refilled in a satisfactory manner. Embankment oper­
ations shall, unless other\vise permitted in writing, be commenced 
in t be deeper portion at the river .sec ti on or at the stream ~control 
gap. Unless otherwise permitted in writing, the embankment shall 
be carried np approximately len!, and in any case the top of unfin­
ished embankment shall not have a slope steeper than JO to I in 
any direction. Portions of the embankment v., hi ch are s1naH in 
area, portions next to Vil a]lsi and other p~ rtions \V hi ch the rolJers 
-cannot reach for any reason, shall be formed of selected materials 
compacted by means of e..xtra heavy tampers used energetically, or 
if permitted, by depositing the earth through water in such a man­
ner tba t all of it shall be · thoroug bl y saturated, or by other means 
wh!ch will secure a degree of compacting at least equivalent to that 
obtained by rolling as specified. All stones over 4 inches in diameter 
shall be removed from the portion of the embankment required to be 
water tig)l.t. Stones permitted to remain shall be separated one 
from a not her h¥ earth, and in no case shall they be allowed to col­
lect in nests. Stones and·('"obb1es removed from the impervious por­
tions of the em ban km ent 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 fo the Agreement. 

0.76 Embankment-Class D.-The term CTass D Embankment 
shall be used to include em ban km en ts for levees built from material 
taken from river channel excavation and constructed as follows : 

The embankment sh all be carried up in approximate! y horizon­
tal layers, e..xtending entirely through the fil!. Where the material 
is deposited in a wet condition, the layers shall be not more than 3 
feet in thickness. but where the material is deposited in other than 
a wet condition the layers shall· not exceed 1 foot in thickness, and 
some means satisfactory to the Engineer shall be used for compact­
ing it. Such precautions shall he taken as will preserve the slopes 
and prevent i mprope_r segregation of materials. The object is to 
seen re a -com pact, stable, reasonably im perviaus embankment, con­
forming to the prescribed lines. To allow. for shrinkage and settle­
men!, Sllfticient 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 natural bank, 
a satisfactory bond shall be secured between the old 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 5uil t from material 
1aken from ·borrow pi ts. It shall be constructed according to the 
specifica lions 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 embankrnen ts 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~Bnless 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 S, to the end that all perishable or 
-0ther»ise objectionable matter shall be removed. \'Vhen, in the 
-opinion of the Engineer, sufficient s0i1 has been removed, and 
material has been uncovered to provide a suitable foundation for the 
purposes intended, the surf.ice of the materia] so uncovered sha11 be 
picked, plowed, or otherwise satisfartorily roughened, as directed, 
to make a bond \•vith the embankment material. 

Springs encountered in the base of the embankment shall be 
satisfactorily con trolled by p]ugging, drainingi or other approved .. 
methods. \.Vhen advisable, springs shall be led into the outlet 
channel or away from the embankments, as directed~ Approved 
ex ca va ti on and materials for this purpose shall be paid for under 
the appropriate i terns. 

The provisions of this section· may be waived or modified as 
may seem desirahJe or permissible, in cases where Class F ~m­
bankment i~ specified. 

0.80 Embankment-Materials to be Used.-Embankments 
sha!l be made of acceptable materials from the ex ca va tions, or from 
borrow pits located on land provided by the District. Such mater­
ials shall be carefully selected and shaU contain a sufficient propor­
tion of fine particles to render the embankment reasonably imper­
vious to water. The maxim um 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 
<lopes, under a con di ti on of saturation. \.V here leasib le 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 bi any method w ha tsO­
ever, nor shall any material be placed on a frozen surface, and oper­
ations shall be suspended when, in the opinion of the Engineer, 
ice conditions are such as to be objectionable. Care shall be taken 
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 1l or Oass c·Embankment is specified, it 
is the intention that the outer portion of the dam shall be com posed 
of coarse material which shall be permanently stable under a con­
dition of complete saturation. Any material which has a tendency 
to slongh, ·slide or wash when ·subjected to any cbndition 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. To obtain these results the Contractor shall us" 
only carefully selected materials. 'Where the material from one 
borro\v pit does net contain the requisite coarse and fine particles 
in the desired proportions, other sources sha11 be utilized1 and if 
nee essary 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!! not apply to Class F Embank­
ment, and may be waived or modified as to Class D Embankment. 

!l.81 Embankment-Finishing Work.-The slopes and tops of 
all embankments that are to be dressed and grassed, or which are 
to remain exposed, shall be fi oi shed 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, Spedfica tions and ins !ructions of the Engineer, 
measured in ern bankmen t unless otherlvise specified under the re­
specti ,,e items for embankment, and properly placed within the fol­
lowing Ii mi ts : The prescribed neat limits for embankments, the 
contour of the na tnral v~nn d or as lei! by the stripping, the pre­
scribe\! limits for ex ca va ti on s the refilling of which is not included 
for payment under the provisions of Item 37, Backfilling, and the 
outside neat lines of any structures included within the embank­
ment. 
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The unit prices sti pu lated for em baukmen t i terns sh al! cover the 

entire cost of constructing the embankments, including the cost of 
preparing foundations (except as provided in this section), exca­
vating from borraVil~ pits, pumping, sluicing, transporting, and grad­
ing of materials, placing, puddling, draining, comp_acting, trimming 
slopes, refilling settlements and depressions, and all labor and ma­
terUi.1s necessary for doing the ,.·vork in accordance 'Yli th the require­
ments of the Contract, as well as the cost of maintaining embank­
ments until the completion of the Contract. But such prices shaU 
not include the cost of clearing and grubbing, removal of buildings, 
soil stripping, surface dressing and grassing, which shall be paid for 
under Items 2, 3, 5, and 38 respective! y. 

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 
yrhich the structures are 1ocated 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 fill against 
the structures above the ground line. It may be required in 
trenches, where settlement su bseq uen t to the first filling is unde­
sirable, or v;,rhere ¥rater-tightness is a requirement. The material 
shall be selected and placed with care. It may be deposited tbrough 
water if practicable; otherwise it shall be deposited in layers about 
6 inc hes thick, each layer being sprinkled as required, and well 
tamped; or rolled, before the next layer is placed. 

Tr en ch es in which pi peS or conduits are laid, or in which sewers 
are hui!t, sbaU be backfilled by tamping in 6-inch layers to a plane 2 
feet above the top of the pipe, conduit, or sewer, ahove 'vhich plane 
the backfilling may be done by depositing the material through 
water if practicable ; otbenvise the tam ping in layers shall be con­
tinued, or, if practicable and permitted, tbe la ye rs shall be com­
pacted by rolling. 

Wherever backfi Hing is req aired, either in the Specifications, in 
the Drawings, or hy the Engineer, it is evident that special care is 
necessary to accomplish the result desired, and the work shall be 
done carefnlly, and thoroughly, and strictly in accordance with in­
s tractions. 

0.84 Back6lling-Material to be Use<L-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 ca use unduly pro­
longed settlement. Except as allowed by the Engineer frozen 
matPria! shall uot be used, nor shall baddilling be placed ou or 
against a frozen surface. The maximum size, q uan ti ty and placing 
of large stones, shall be as allowed by the Eniineer. Payments 
where allowed for backfilling will be made under Item 37 of the 
Detail Specilica tions. 

0.85 Concrete-Description.-All concrete shall be composed 
of ~ement, 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 be 
varied by the Engineer to suit I he reqniremen ts 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 item 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
..:om mod ate the mixture to the detail 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, ex-cept in 
cases where the chief requirement is weight rather than impervious­
ness ; and the Contractor shall use oul y sue h materials, sa tisfac­
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 construction~ and also of the concrete actuaJly being pJaced 
in the work. The Contractor shall furnish the cement and aggre­
gates or concrete for a11 such tests, and shall give such assistance 
as may be required in facilitating tests. Except in specia] cases the 
proportions by volume are expected to range between 1 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 6 of coarse aggre­
gate for the leaner mixtures.. In the con s.truction of hea '-Y \va11s. 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 
Con tractor whenever, in the opinion of the Engineer, the introduc­
tion thereof will be no detriment to the quality of the work. 

0.86 Cnncrete-Cement.-Cement shal! 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 sh.all not be included in the unit prices bid 
for concrete, but will be paid for separate! y under Item 50, Cement. 

0.87 Concrete-Fine Aggregate.-Fine aggregate or sand, shall 
be composed of grains from hard, tough, durable rocks, free from 
soft, decayed, friable or solo ble ma teria!. It shall be clean, and 
shall not contain a sufficient quantity of organic silt, clay or other 
fine! y-di vided 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 line to coarse particles with no grains larger 
than will pass a one-fourth inch mesh screen. Sand, when mixed 
in to mortar in the proportion by weight of 1 part cement and 3 parts 
sand may be rejected if it does not develop within 28 days, a com­
I rcssive strength at least equal to the strength of a similar mortar 
made of the same cement and standard Ottawa sand, tested at the 
same age. The use of limestone screenings wil! not be allowed. 

0.88 Concrete-Coarse Aggregate.-Coarse aggregate shall 
consist of cleant hardt durablet ihso1u·b1et broken stone, or gravel, 
of such size as to pass through a screen having 2Y,-inch ronnd holes, 
and be retained on a ~-inch mesh screen. It shall be acceptably 
graded in s~e between the limits prescribed. -Coarse aggregate, as 
here defined, shall be used in al! classes of concrete structures ex­
Cf':p t the concrete linings of conduits for dams, and the concrete used 
in flexible slab revetment, in Vl b ich cases coarse aggregate of smaller· 
'ize shall be used, as specified under the appropriate items. Frag­
ments of approximately the same size, or of flat, elongated shapes, 
or improperly graded, will not be satisfactory. Sue h 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 aggregates~ 
:shall not be used without screening. 

In general the local gravels will be deemed satisfactory for use 
as coarse aggregate if proper! y screened and washed, but all such 
gravel shall be subject to test and approval by the Engineer under 
the provisions of Section 0.91 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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0.90 Cooc~Large Stones.-Where permitted, dean, sound, 
non-oil-bearing stones of acceptable size may be imbedded in the 
concrete provided they can be thoroughly incorpcra ted in the mass 
and surrounded by an acceptable thickness of concrete_ Snch stones 
at the moment of placing in the concrete shall be clean, wet, and free 
from frost, and sh al\ be we!! bedded by joggling. Projecting parts 
of sue h stones shall be cleaned and wet again, if req nfred, before 
being covered with concrete. Liirge stones shall not be placed 
without first having been inspected by the Engineer. 

0.9 I Concret-Samples.--Sa mples ol both fine and coarse ag- . 
grega te which the Con tractor proposes to use shall be submitted to 
the Engineer for approva I a sufficient time in advance of use to 
allow for the necessary tests for determining the sui !ability of the 
ma teria! for the use contemplated, and for determining the exact 
proportions required under the various items. 

0.92 Conere-Preparation of Foundations.--Springs en­
countered in the foundations shall be plugged, piped or otherwise 
satisfactorily disposed of. No concrete shall be placed un ti! the 
foundation ;s prepared to the satisfaction of the Engineer. II upon 
rock, the surface shall be scrupulously freed from all dirt, gravel, 
scale, loose fragmenb or other objectionable substances. Streams 
of steam, air, or water under sufficient pressure, and wire brushes 
or other effective means shall be used to accomplish this deaning. 
Steam jets or hot water shall be used to throughly remove snow, 
ice or frost if any be found n pon the foundation when it is desired 
to Jay concrete. 

Earth foundations, if required, shall be thoroughly compacted 
by rolling or other approved methods, and in no cases shall the 
Contractor depcsit 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 
•ha!! he thoroughly and satisfactorily wetted immediately prior to 
placing the concrete thereon. If frozen, the soil shall he thawed 
out in a satisfactory manner, and then thoroughly compacted even 
though this may have been done previous to freezing. 

0.93 Concrete-Mixing~.411 operations inciden ta! to rmxmg 
concrete shall proceed with sufficient dispatch to insure the bonding 
together of the successive batches as a true mono Ii th. Concrete 
shal\ 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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-o i ingredients~ 100 pounds of cement sha11 be considered 1 cu b1 c 
foot. The coarse and fine aggrega{es shall be measured separately, 
and uncom pacted, in a pp roved measuring boxes~ Sui tab le means 
shall be proYided for contrnlling and accurately· measuring the 
i,.vater. The entire batch sha11 remain in the m-ixer not less than 60 
~ econds and longer if necessµ y to ¥cure a thoroughly satisfactory 
mix. Except in special cases authorized by the Engineer, concrete 
which has its initial set before placing in the work shall not be re­
te-mpered, but sh all be at once Gi.scarde d and removed. 

0.94 Concrete-Fonns.-The Contractor shall provide and 
maintain in good condition all necessary forms, 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, 
\·.-ithout springing or warping, all opeI"ations incidental to placing 
the concrete. They shall be made mortar-tight, and the faces in 
contact with the concrete shall be satisfactorily smooth and c]ean. 
fro prevent adhesion to the concrete, the contact surfaces of all 
forms, whether of v.•ood o-r stee 1, shall, i..Y here required, be coated 
11.rith soap, mineral oilt or other suitable substance+ Wherever re­
(! uired, forms sha 11 be thoroughly i.vet before placing concrete, so 
as to prevent injurio11s drying of the surface of the concrete. Small 
rods, or wires, to hold the forms in place may be imbedded in the 
concrete, provided proper means bC used to remOve the end por­
tions within the concrete.• a pp-roxi mate 1y 2 ~ o ch es from an exposed 
face. All holes lei t after removal of the rod or "ire ends 
shall be immediately and completely filled with cement mor­
tar. For ms shall not be removed until the Engineer has approved 
rnch removal, but the Contractor alone shall be responsible for all 
~njury to concrete due to their premature removaL Forms shall be 
removed with great care, so as to avoid injury to the concrete. 
For ms unsa·ti sfacto-ry in any respect sha 11 not be used, and, if con­
demned, shall be removed immediate\ y from the work. 

0.95 Concrete-Placing~Provision sha!I be made for the 
:apid transportation of fresh concrete from the point of mixing to 
the work. Care shall be taken in conveying and depositing con­
crete to avoid methods which tend to produce a segregation of the 
component parts. 

Concrete shall be deposited in approximately level layers, the 
lhickness of which shall be no greater than will readily permit 
proper compacting, and such manipu] a ti on as wiJJ remove en trained 
air and surplus water, and produce, from the accepted materials, 

Vol. J..i 

,.;· 
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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 witbout explicit per­
mission 1 and then on1y ~ strict accordance with direetions. 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 un ti1, in the opinion of the Engineer, it has set 
sufficien ti y. All lai tance or other substance shall be removed from 
the surface of concrete at such times, depending upon weather con­
ditions and rate of hardening, as the Engineer may direct. Where 
nelv 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 concrete 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 brooms \mmedia tel y 
before placing concrete and shall be thoroughly worked into all 
crevices and depressions. \ Vhen required, a coat of mortar shall be 
spread over the contact surfaces thus prepared. Provisions for 
bonding new concrete to old shall be made by the use of forms of 
such sty]es and dimensions as to proper 1 y form the concrete j oiots 
in to steps, dovetails, grooves, or other ordered shapes. 'llV here re­
quired large stones, doi,.yels, or stee] reinforcing rods shall be em­
bedded in concrete for bonding new work to old .. 

O. 96 Concrete-Construction Joints~ \Vherever required the 
work shall be so prosecuted that constrn ction join ts will occur only 
at designated places, and when so direc led, the Con tractor shall 
complete by continuous depositing of concrete, sections of the 
work comprised between such join ts . 

. 0.91 Concrete-Con traction J oints.-Con traction iom ts, ex­
pansion joints~ and slip-joints shall be formed where and as directed 
~n C'OD crete structures. In general, .such joi:n ts shall be made by 
building smou th st!rface s, accepta b 1 y coaled ii Tequired with some 
approved substance to render them inadhesive, and shall be 
grooved or otherwise shaped as directed, or shall have metal strips 
imbedded therein. 

0.98 Concre-Finisbing Surfaces.-Unless otherwise speci­
fied, all concret~ surfaces which are to remain permanently exposed 
shall be given a neat appearance, by removing in an approved 
manner all rough edges ann profections. Honey-combed sections 
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shall either be pointed. up with cement mortar or taken out and the 
spaces refilled with concrete or mortar, as the Engineer may direct. 
Reeesses formed by the removal of defective concrete shall be re­
filled with concrete as speeified in Section 0.101 of the Speeifications 
entitled Concrete-Replacing Faulty 'Vork. Patching and plaster­
ing, or washing with cement grout, shall be done only 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 
finish by means of troweling or floating. 

0.99 Concre-Cnld Weather Precauticms--Concrete shall 
not be mixed or deposited during freezing weather without the 
specific direction or :permission of the Engineer~ Vilhen so directed 
or permitted, approved precau lions shall be taken for removing 
snow, iceJ or fro.st from the materials a.Ild fro~ the surfaces 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 freezing, including adequate coverings~ steam pipes 
or other appliances and materials. Such proteetion of concrete 
shall continue, until in the opinion of the Engineer there will be no 
iurther 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. 

0.100 Concrete-Protection of.-Tbe Contractor shall not per­
mit walking or working over or upon finished surfaces of concrete 
until sufficiently hardened. Concrete shall be· kept moist for at 
lea:Et 4 weeks or until covered v;,,rith earth, and during this time 
shall be protected from freezing. Every precaution shall be taken 
1:0 prevent concrete from drying until there is no danger of crack­
ing or crazing due to lack of moisture. To this end concrete sur­
faces7 un1ess covered with -,,.yet canvas or other eq ual?y effective ma­
terial, s ball be sprinkled with sufficient frequency to preclude any 
possibility of drying out. Alternate drying and wetting shall be 
particularly guarded 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 lo the 
final acceptance of the work be req nired to clean all exposed faces 
of concrete~ 

0.101 Concrete-Replacing Faulty Work.-If, upon removing 
the forms, molds, or centers, any voids or other imp~rfections be 
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found. such faul~ shall be corrected by the Con tractor without ad­
ditional cost to the District, by patching of other methods, as di­
rected, even to the =tent of taking down and replacing nnsatisfac­
tory concrete; or ii any forms shall fail or become disp:aced, and as 
a resnlt th~ 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 en tire section. 

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

0.102 Concre-Placing Metal Wnrk.-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 ou 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 to be paid for shaH be the num her of cubic yards de­
posited in place in accorda nee with the Drawings, Specifications, 
and instructions of the Engineer. \Vhenever 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 ex ca lration were 
made =actly to the prescribed lines. Any rn bb le or brick masonry 
used hy permission of the Engineer for convenience in setting pipes 
or other objects, or for other purposes in connection with concrete 
strn"ctnres, and any mortar nsed with approval in the'laying ol any 
such masonry, shall be measured and paid for as of the class of con­
crete in which it is used. 

0.104 Concre-Prices to Include.-Except !or cement, rein­
forcing steel and other metal work, as provided elsewhere, the unit 
prices for the different items of concrete shall cover the en tire cost 
"f construction thereof, which shall include : the cost of materials 
for fine and coarse aggregates, and of large stones ; the cost of all 
mixing, conveying, placing of concrete and large stones; the cost of 
damming, bnlkheading, pumping, bailing; the cost of preparing 
foundations, piping or otherwise caring for water, and removing 
laitance ; ttie cost of grout wash or mortar beds used in building 
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rt pon old work or on rock, and of coatings for oon traction join ts ; 
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 lumh er, 
:i:;teel, nai1s, wire and other material used therein ; the cost of finish­
ing, patching, and wetting ; the cost of removing and rep lacing de­
fecti ve work ; and any other work and materials necessary to com­
plete the concrete cons !ruction as req aired by this Con tract, 

B n t snch unit prices shall not include the cost of furnishing 
cement, the cost of furnishing and placing reinforcing steel, pi ping, 
conduitst structura] steel, castings and other metal work, which 
shall he paid for under the i terns provided therefor . 

• 
0.105 Mortar.-Mortar shall consist of Portland cement, fine 

aggregates and water t 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 H-inc h mesh 
screen. 

Payment for mortar will not he made separately, but will be in­
duded iu the nnit price of the concrete, masonry, pipe, or other work 
in which it is used ; except tha I the cement will he paid for as a sep­
a.ra te item. 

• 



DETAIL SPECIFICATIONS 

Item 1 

Stream C,,ntrol at Dams 

1.1 Description.-U nder this item shall be included all work 
and material and all uses of the resources of the ·Con tractor 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 comp !eted ; 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 methods for carrying out the requirements of 
this item, and shall be responsible for the effectiveness of such 
plans and metho.ds. Such plans and met hods shall be submitted to 
the Engineer for his approval ; but such approval s ha\! cover only 
the right o.f the Con tractor to proceed with the work. The Con­
tractor shall have no claim or c barge against the District because 
of any. unforeseen expense in building or rebuilding work resulting 
from the necessities or results of stream control operations. 

1~3 Payment.-The payment under this item, not included in 
the five cases specified below, shall be a lump sum specified for this 
item in the Agreen1en t. 

First. Ri prap, where ordered or approved, shall be paid lo~ un­
der Item 58, Ri prap. 

Second. Removing ordered or apprm•ed riprap within the limits 
of the dam, and excavating slope of em baiikmen t to make satisfac­
tory bQnd between old and new work, shall be paid for under Items 
6, and 6a, Excavation, provided that should the slopes become 
steeper than is permitted, 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 tbe stream bed for embankment shall be paid 
for under Item Z, Clearing and Grubbing, or Item 5, Soil Stripping, 
or both,.excepl !hat 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 En­
gineer, such e~ban km en t shall be replaced at the Con tractor's ex­
pense. 

Fifth. Excavation in inlet, or outlet, or channel, of a stream­
con trol gap, where ordered, shall be paid for under Items 6, 7, 8, 6a, 
7 a, and 8a, Exe a va tion, according to the class of material ex ca va ted. 

The lump sum stipulated for Item 1 shall be paid when the dam 
is bnilt to its full height, and when, in the opinion of the Engineer. 
no further work under this i tern will be required. 1t shall be con­
sidered fu11 compensation for all 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 p la-ced or "'~ork 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 District. , 

Item 2 

Clearing and Grubbing 

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

2.2 Disposal of Materials.-Materials obtained from the clear­
ing and grub bing operations, sh all be the property of the Con tractor 
unless otherlli.'ise specified1 and must be removed from the vicinity 
of the work or otherwise satisfactorily disposed of. 

"2.3 Payment.-The quantity to be pa id for under this item shall 
be the area in acres prescribed or designated by the Engineer, with­
in the limits of the work, from \Vhich 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 shal! be made once only 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 ti me of use. Tbe unit price 
stipulated for this Item shall include the cost of clearing the area 
of all encumbrances as specified, of disposing of all materials, and . 
all expense inddenta! thereto, except as hereinbelore provided 
under Section 0.62 of the Specifications, entitled Materials Obtained 
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 left in proper condition for the building thereon of 
embankments or for any other use for which it may be needed. 

3.Z Disposal of Materials.-Ma terials obtained from the re­
moval of structures, under this i tern, shall be the property of the 
Contractor ur.less other,.,-,,.--ise specified, and must be removed from 
the vicinity of the work or otherwise satisfactorily disposed of. 

3.3 Payment.-The 1 ump sum price to be paid for this item 
shall include the cost of clearing the area designated of all en cum-· 
brances as specified, of disposing of aIJ materials, and all expense 
inciden !al thereto, except as herein before provided under Section 
0.62 of the Specifications, entitled Materials Obtained from Con­
struction. 

Item4 

Trimming and Shaping Slopes of River Channels 

4.1 Description~This item shall include the performance of 
~uch work, in addition to the channe] 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 Drawings or given by the 
Engineer. All irregularities shall be corrected, and the surface left 
even and smooth wit bout . projections. Wherever revetment is 
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specified, the surface here described shall mean the sub-grade. 
\Vherever surface dressing and grassing is required the sub-grade 
s ha 11 be trimmed as herein specified immediately before the placing 
of the top soil. 

The channel excava !ion 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 re­
quired. 

4.2 Payment~ The quantity to ·be paid for under this i tern shal! 
be the area in square yards, incJuded \vi thin the limits shown on the 
Drawings or desigua ted by the Engineer. The price stipulated for 
this item 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 a11 expense incidental thereto~ except as 
provided in Section 0.62 of the Specifications, entitled Materials 
Obtained from Construe ti on. 

Item 5 

Excavation, Soil Stripping 

5.1 Description.---SOil stripping shall include the ex ca va ti on 
within the area to be covered by embankment, of all top soil, peat, 
grass, weeds, muck, boulders, loose rock, perishable or otherwise ob­
jectionable mattert to such depths as may be ordered, in order that 
the earth embankment may be suitably bonded to a satisfactory nat­
ural foundation. Where snch material overlies material to be exca­
vated, stripping shall not be estimated for payment as a separate 
item, but the surface material shall be m~asured Vili th the ex ca va ti on 
directly under! ying. 

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

5.2 Payment--Measurement for payment under this item shall 
include the quanti_ty of material in cubic yards, measured in exca­
vation7 actually removed from YVithin the limits sha¥vn on the Draw­
ings or prescribed by the Engineer. The price bid shall include the 
cost of alJ operations and ma teriaJs incidental to the eXc.ava ti on and 
disposal of the materials ex ca va ted, except as herein before provided 
under Sec ti on 0.62 of the Specifications en ti tied Materials 0 btained 
from Cons trn ction. 
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Items 6, 1, 8, 6a, 7a, and 8a 

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

6.1 Description.-These i terns shall include aU excavation 
7.1 for new channels in channel improvements; for cut-off 
8.1 trenches at embankments ; and for st ream control chan-

6a.1 nels ; c\assiiied as described in Section 0.65 of the Specifi­
7a.1 

Ba.I 

cations enti tied Ex ca va tion-Classifica tion. 

. Item 6 shall include such excavation that may be 
classified properly as Class I-Earth. 

I !em 7 shall include such excavation that may be classified prop­
erly as Oass 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 es t1ma ted e]eva ti on of mean low water at po in ts 
where the ex ca va tions listed above are to be made. In such cases, 
and only in such cases, Items 6a, 7 a, and 8a shall include the ex ca va­
tiori, below such estimated elevation, that may properly be classified, 
respectively, as Class I-Earth; Class 2-Mixed Excavation; and 
Class 3-Roc k. \\There no such estimated elevation is shown on 
the D ra Vi.•ings an ex ca va ti on whether above or b e]ow mean low 
wa !er, will be included nnder I terns 6, 7, and 8, and not under Items 
6a. 7 a, or Ba. 

Ex ca va ti on s shall have such side slopes as are shown on the 
Drawings or designated by the Engineer. 

6.2 Maintenance During Constrnction.-Shon!d material 
7.2 wash into a cut-off trench before the placing of embank-
8.2 rner..t, or stony guJlies due to "'Tash be formed, such ma-

6a.2 terial and stones shall be carefully removed, if directed, 
7 a.2 and the Con tractor shall be paid the con tract price per 
Sa..2 cubic yard for ina terjal so remo,red. 

The ex ca va ti on s for channel improvements and for 
stream control channels shall be maintained in good order by the 
Con tractor ar his own e..~en se, and if such maintenance involves the 
removal of material from outside the prescribed limits, no payment 
shall be made the Contractor for the handling of such outside ma­
terial. 
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Payment.-Payment for these items will be made in 
accordance with Section 0.71, of the Spedfica tions; en-

8.3 titled Excavation-Payment, except that in cases ol 
ex ca va ti on for Channel I mprovemen t 1 where it is not 
practicable to measure the material in ex ca va ti.on, the 
qnan tities may be determined from spoil banks or em-

6a.3 
7a.3 
Sa.3 

bankments in which the material has been placed, making 
deduction of S per cent for shrinkage. • 

Items 9, 10, and 11 

Exci.. vation for River Channel Improvements 

9.1 Description.-These items shall include all river chan-
10~1 nel excavation for channe] improvements {except excava-
11.1 ti on for new channels, and for structures as provided for 

elsewhere) classified as described in Section 0.65 of the 
Specifications, en ti tied Exe a va tion--Classifica tion. 

Item 9 shall ind ude all such excavation that may be classified 
properly as Class I-Earth. 

I tern 10 shall include all sue h excavation that may be classified 
properly as Class 2-M ixed Ex ca va tion. 

I tern 11 shall include all such excavation that may be classified 
properly as Class 3--Rock. 

Ex ca va ti on under Items 9, 10, or 11, will be classified without re­
gard to its lo ca ti on above or below the elevation of mean low water. 

Finished work ~ shall present a reasonably smooth and uniform 
surface, and shall now here project above grade or within the limits 
<>I the prescribed section. 

9.2 
10.2 
11.2 

Pay·ment.-Pa ymen t for these items will be made in 
accordance with Section 0.71 of the Specifications, en­
titled Excavation-Payment, with the following excep­
tions: 

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

Any material that washes into the cut through no fault of the 
Con tractor shall be removed by him at the unit price per yard stip­
nla ted for. these items. 

Required haul beyond the Ii mit of free haul will be paid !or under 
Item 12, Exca va tion-Overha ul for River Channel Improvements. 
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Item 12 

Excavation-Overhaul for River Channcl Improvements 

12.1 Description.-This item shall include the transporting be­
yond the limit of free hau I, which will be 20JO linear feet unless 
otherwise specified, of material ex ca va ted for river channel improve­
ments,-under I terns 9, 10, or 11 on!y,-and deposited in spoil banks, 
embankment~, or other places. It shall not include the transport­
ing of any material except under the Engineer's specific orders. 

12.2 Payment.-The overhaul to be paid for under this item 
shall be the quantity in cubic yards per 100 feet transported beyond 
the free haul limit. The length of haul shall be understood to mean 
the distance from the center of mass of I he material in place before 
exc:a va ti on to the c:en ter of mass of the same materia1 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 !Sa 

Excavation for Outlet Worlcs and Spillways at Dams 

13.1 
14.l 
15.1 

13a.l 
14a.l 

Description.-These items shall include all excava­
tions for outlet works and spillways at Dams, including 
approach and disc barge channels, classified as described 
in Section 0.65 of the Specifications, entitled Excavation 
·---Classification. 

15a.l Item 13 shall include such excavation that may be 
classified properly as Class I-Earth. 

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

I tern 15 shall include s;tc h ex ca va ti on 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 po in ts 
where these excavations are to be made. In such cases, and only in 
such cases, Items 13a, 14a, and 15a, shall inclnde the excavation, 
below such estimated eleva tio~, that may proper! y be classified, 
respectively, as Class 1-Earth; Class 2-Mixed Excavation; and 
Class 3--Rock. '~'here no sue h es ti mated elev a ti on is shown on 
the Drawings. all excavations 'whether above or below mean low 
water will be included under Items 13. 14, and 15, and not "nder 
Items 13a. 14a. nr 15~. 
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14.2 
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Sheeting and Bracing.-Sa tisfactory sheeting and 
bracing shall he used, unless omitted by written perrnis-

15.2 sion of the Engineer, to hold the sides of the excavation 
13a.2 for the outlet conduits, and to prevent damage from 
14a.2 seepage in to the cu L All sheeting and bracing shall be 
15a.2 removed as the backfill is placed, unless otherwise or-

dered in writing by the Engineer. The trench shall at 
a!! times be kept satisfactorily unwatered in accordance with Sec­
tion 0.59 of the Specifications, en ti tied Pumps and Drains, except 
that after the excavation is completed and while concTete is being 
laid the un watering of ex ca va ti on shall be considered as part of the 
work required under Concrete, I terns 41 a and 43a. 

13.3 . Payment~Payment for these items shall be made in 
14.3 accordance with Section 0.71 of the Specifications, en-
15.3 titled Excavation-Payment. 

13a.3 
14a.3 
15a.3 

Items 16, 17, and 18 

Excavation for Minor Drainage Systems 

16.l Descri ption.-These items s ball include all excavation 
17.1 in connection T1•1.'ith the minor surface drainage SJ~stems 
18. l sue h as are used for disposing of springs in embankment 

foundations, or for draining low sections of land within 
the retarding basins, ?r for handling surface wa !er on the berms of 
embankments, or for similar pn rposes ; classified in accordance with 
Section 0.65 of the Specifications, en ti tied Exe a va lion-Classifica­
tion. 

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

Item 17 shall include all such excavation that may be classified 
properly as Class 2-Mixed Excavation. 

I tern 18 shall include all such ex ca va ti on that may be classified 
properly as Class 3-Rock. 

16.2 PaymenL-Payment for these items will he made in 
17.2 accordance with Section 0.71 of the Specifications, en-
18.2 titled Excavation-Payment. 
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Items 19, 20, and 21 

Excavation for Street and Highway Cuts and Fills 

19.1 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, ditches1 drains, and 

from other points as required for street and highway con­
struction or al tera !ion, not including bridge piers and abu tmeutsc 
tbe placing of such material in the highway fill as directed; and tbe 
excavation a'nd removal of such material as is unsuitable for road 
foundations. The materials excavated under these items which are 
suitable sha!l be used in the construction to the extent required, but 
payment will be made only for the original removal. 

This ex ca va ti on shall be classified in accordance with Section 
0.65 of the Specifications, en ti tied Excava tion--Classification. 

I tern 19 shall in elude all such excavation that may be classified 
properly as aass I-Earth. 

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

Item 21 shall in elude all such excavation that may be classified 
proper 1 y as Class 3-RoCk. 

19.2 Disposal of Material-All suitable 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 to widen 
embankments or sha11 be deposited in such places and in such man­
ner as may be suitable. 

l 9.3 Borrow Pi ts.-\Vherever the material from the 
20.3 
21.3 

excavation suitable for use is insufficient in quan­
tity to form the necessary embankments and refills, the 
Engineer will designate where additional Class I material 

may be procured. Unless otherwise directed by the E;ngineer a 
berm of at least four feet shall be left between the ou !side of the em­
bankment and the edge of a borrow pit, with provision for side slopes 
of I Y, to 1 to the bottom of the borrow pit. Unless the Engineer 
gives the Con tractor specific written orders to excavate material 
other than earth from borrow pi ts, all material obtained from b'>r­
row pits will be paid for under Item 19, as earth excavation, regard­
less of its actua] character. 
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19.4 Construction of Embankments and Refills~Tbe ma-
20.4 terials used in street and highway embankments and re-
21.4 fills shall be free from all matter which is perishable or of 

a nature to ca use unduly prolonged settlement. Em bank­
men ts shall be constructed to conform to the lines and grades shown 
on the Drawings or prescribed by the Engineer, and such m·erii.11, 
not to exceed 10 per 'cent, shall be placed as may be require.:! by the 
Engineer to allow for settlemen L Where directed by the Engi11eer 
embankments :;hall be built in horizontal layers approximately five 
ieet in thickness, each layer being built to the full width. Backfill­
ing around culverts, bridge abutments or other structures. shall be 
thoroughly compacted by puddling, tamping or other approved 
methods as directed. 

19.5 
20.5 
21.5 

Maintenance During Construction.-The Con tractor 
shall keep the surface of the roads constructed under this 
Contract in good condition, during the life of the Con-
tract. \~'heo w ordered, he shall fill any depressions 

caused by settlement or by wear and tear due to use, and he shall be 
paid therefor at the unit prices s ti pula ted for the respective items. 
entering in to such repairs. 

19.6 Readjusting Grades.-Attention is called to the un-
20.6 certainty of ledge rock eleva lions, which, owing to the 
21~6 nature of the work to be done, cannot be determined in 

advance. In order to avoid shallo1v rock ex.cavation~ or 
to obtain sufficient suitable 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.-U n less otherwise s bown on the Drawings 
20.7 or specifically ordered by the Engineer, work under these 
21.7 itews shall be paid for in accordance with Section 0.71 of 

the Specifications~ entitled excavation-Payment, and as 
foliows: 

First. Clearing and Grubbing will be paid for under Item 2. 
Second. Afl ex.ca va tions in '">'hi ch concrete structures are to be 

constructed wil! be measured for payment to lines I foot outside of 
the . foundations of the s trn cture and to such slopes as will stand 
without sliding: provided that when the character of the material 
cut in to is sue h that it can be trim med to the required lines of the 
structnre, 2nd the concrete placed against the sides of the excava­
tion without the use of intervening forms, payment will not be made 
for ex ca va ti on outside of the required limits of the concrete. 
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Third. Al! <>Xcava lions for culverts or drains in which circular 
pipes are to be placed, shall be measured for payment to the.require<! 
elevation of the lowest part of the pipe, to a bottom width 2 feet 
greater th au the nominal diameter of the pipe and to· snch side slopes 
as will stand wi thont sliding. 

Fourth. All excavation not included in the two preceding para­
graphs sha!l be measured for payment as excavation in place before 
removal, to include the total amount of ex ca va ti on required for em­
bankments and refills as well as that which by the direction of the 
Engineer is ex ca va ted and wasted. 

Fifth. Backfilling will be paid for under Item 37. 

\Vi th the exceptions noted above the unit prices s ti pula ted under 
these i terns s ha!! include the cost of all labor and materials, and all 
other expense necessary for Mmpletiug the excavation, hauling it 
as far as is necessary. and proper I y placing and depositing it in the 
em hankmen ts and refills, or otherwise disposing of it in a satisfac-
tory manner~ · 

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

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

22.1 Description~ These i terns shall indnde all ex ca va-
23. l · tions for retaining walls, bridge piers and abutments, 
24.1 flood gate structures and similar structures except at 

22a.1 Dams, where sue h ex ca va ti on wi 11 be included in that 
23a.1 for outlet works and spillways. The excavation will be 
24a.1 classified in accordance with Section 0.65 of the Specifi-

ca tionst entitled Exe.a va tion-Classifica tion. 

Item 22 shall include such excavation that may be classified 
proper! y as Class I-Earth. 

Item 23 shall include such excavation that may be classified 
properly as Class 2-Mixed Exca va lion. 

I tern 24 shall inrlude such ex ca va ti on that may be dassified 
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. ex ca va tions are to be made. In snch cases, and only in 
such cases, Items 22a. 23a, and 24a shall include I he excavation, be-
1 ow such estimated elevation, that may properly be classified, re-
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speetively, as Class 1-Eatth; Class 2-Mixed Excavation; and 
Oass 3--Roek. \Vhere no such estimated elevation is shown on 
the Drawings, all exca va lions, 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.-Sa tisfactory sheeting and 
23.2 bracing s ha 11 be used, unless omitted by written permis-
24.2 sion of the Engineer, to hold the sides of the excavation 

2Za.2 and to prevent damage from seepage in to the cut. All 
23a.2 sheeting and bracing shall be removed as the backfill ia 
24a.2 placed, un \es s otherwise ordered, in writing by the Engi-

neer. The ex ca va ti on sh:J,l! at all times be kept sa tisfac­
torily unwatered in accordance with Section 0.59 of the Specifica­
tions, en ti t!ed Pumps and Drains. All voids left or caused by 
"ithdrawal of sheeting shall be filled immediately '!'ith suitable 
material, and tamped or puddled as required. 

22.3 
23.3 
24.3 

22a.3 
23a.3 
24a.3 

Payment.-Payment for these items "ill be made in 
accordance with Section 0.71 of the Specifications, en­
ti tied Excavation-Payment. 

l,l n 1 es.~ otherwise shown or prescribed the ex ca va­
tion s will be measured to vertical planes 1 foot out­
si~e of the required limits of the foundation of the struc­
ture. 

Items 25, 26, and 27 ; 25a, 26a, and 27a 

Excavation and Backfilling of Trendtes, Except at Dams 

25.1 
26.l 

Description.-These i terns shall include all ex ca va­
tion and backfilling of trenches for pipes, sewers, con-

27 ~I d uits1 levee cu 1 verts and similar structures, except at 
Dams, where sue h excavation is inc1uded in the i terns 
for Exe a va ti on for Minor Surface Drainage Systems ; 

25a.l 
26a.l 
27 a.1 and except in connection with highway construction 

in which case it is included in the items for Street and 
Highway Cu ts and Fills. This excavation shall be classified as pro­
vided in Section 0.65 of the Specifications, en ti tied Exe a vation­
Clas.sifica tion. 

Item 25 shall include such excavation that may be classified 
properly as Class I-Earth. 

I tern 26 shall include such ex ca va tion that may be classified 
properly as Class 2-Mixed Excavation. 
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Item 27 shall indude such excavation that may be classified 
properly as Class 3-Rock. 

In some cases there bas been shown and so designated on the 
Drawings, the estimated elev a ti on of mean low water at po in ts 
where these excavations are to be made. In such cases, and only in 
sue b cases, Items 25a, 26a, and 27 a shall include the ex ca va ti on, be­
low sue b es ti mated elevation, that may properly be classified, re­
spectively, as Class I-Earth; Class 2-Mixed Excavation; and 
Class 3-Rock. \~'here no such estimated elevation is shown on 
the Drawings, all excavation whether above or below mean low 
water will be included under Items 25, 26, and 27, and not under 
Items 2.la, 26a, or 27 a. 

All ex ca va ti on shall be made in open cut, and no tunneling wiH 
· be allowed except by written perm; ssi on or order from the Engi­

neer. 

Sheeting and Bracing~Satisfactory sheeting and 
bracing shall be used, unless omitted by written per­
ml ssion of the Engineer, . to prevent any mo'\temen t 

25a.2 which would in lure the new or existing structures, and 
26a.2 to prevent damage from seepage in to the trench. Where 
27 a.2 used it shall be kept driven ahead of the excavation 

25.2 
26.2 
27.2 

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 backfill is placed, unless otherwise ordered 
in writing by the Engineer. The <:-'l:cavation shall be kept satis­
factorily uni..vatered in accordance i,.vith Section 0.59 of the Specifica­
tions, entitled Pumps and Drains. All voids left or caused by with­
drawal of sheeting shal! be filled il'1mediately with suitable ma­
teD..al, tamped or puddled as required. 

25.3 
26.3 
27.3 

25a.3 
26a.3 
27a.3 

Payment~Payment for these i terns sba 11 be made 
in accordance "\\.Tith Section 0.71 of the Specifications~ en­
titled Excavation-Payment. l:nless otherwise shown 
or prescribed the width of trench will be measured as 
2 feet greater than the nominal diameter of the pipe 
to be laid therein, or as 2· feet more than the base 
\vidth of the concrete or masonry sewer or structure- ; 

the sides of I be trench will be considered as being vertical ; the 
depth and length shall be the required depth and length of the 
structure. The unit prices stipulated for these items shall also in­
clude the cost of backfilling the trenches as prescribed in sections 
0.83 ;md 0.84 of ! he Specifications, en ti tied Backfilling. 
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Items 28, 29, and 30 

Excavation, Miscellaneous 

Description~ These i terns shall ind ude all ex ca va ti on 
of whatever nature, show·n on the Drav;.•ings or ordei-ed 
by the Engineer, not included in I terns 1 to 27 inclusive, 
classified in accordance with Section 0.65 of the Specifi­

cations, en titled Exe a va tion-Classi:fica tion. 

Item 28 shall include all snch excavation that may he classified 
properly as Class 1-E arth. 

Item 29 shall include aU such excavation that may he classified 
properly as Class 2-Mixed Excavation. 

Item 30 shall inclnde all such excavation that may he classified 
properly as Class 3---Rock. 

28.2 Payment.-Payment for these items will he made in 
29.2 accordance with Section 0.71 of the Specifications, en-
30.2 titled Excavation-Payment. 

Items 31, 32, and 33 

Embankment for Main Dams 

31.1 Description.-These items shall include all embank-
32.1 ments for ·main dams as sho~·n on the Drawings. or re-
33.l quired by the Engineer. 

Item 31 shall include all such embankment that may 
he classified proper 1 y as Class A Embankment, as described in Sec­
tion 0.7 J 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 inc\u de all sue h embankment that may he classi­
fied properly as Class C Embankment as described in Section 0.75 
of the Specifications. 

Bids on any or each of the~e classes of em ban km en t may be .sub­
mitted, and the choice of the methods of construction on which 
proposals are received, wi11 be made after consideration of the bids, 
together with the relative merits of the methods. 

31.2 Allowance for Shrinkage and Settlement.-Sufficien t 
32.2 overfill shall be placed to provide for shrinkage and set-
33.2 tlement. To this end, the top and the slopes <>I the dam 

shall be built to lines determined by add mg not ·more 



84 MIAMI CONSERVANCY DISTRICT 

than one per cent to the net vertical depth of fill required at any 
poiu t. In calculating shrinkage and settlement at the time of trim­
ming and dressing the surface. it will be considered that shrinkage 
wi11 continue at a uniform rate for one year after the completion of 
the fill to any given elevation. At the time of trimming, the ~ 
.quired excess to provide for shrinkage at any given point shall be 
varied according to the age of the fill so that no excess will be re­
quired on a fi 11 w hie h has been in place for one year. 

\Vhile slight depressions on the slopes may be made to conform 
to the required lines by subsequent filling, such procedure is not 
looked upon with fa,,or, and the Contractor shall carefully conduct 
his operations in such manner that the material originally placed 
shall conform approximately to the Ii mi ts prescribed. Any loss of 
section by dispiacemen ts, sJi des or sJips, either inward or outward, 
which may occur before final acceptance of the work, shall be sati~ 
factorily corrected by the Contractor, without expense to the Dis­
trict. 

31.3 
32.3 
33.3 

Trimming Slopes.-As the last work to be done under 
these i terns, the Contractor shall carefully trim the slopes 
and top of the embankment to the required gross lines, 
and depressions, if any, shaU be brought to grade with 

acceptable material satisfactorily compacted. If required, the slopes 
. shall then be dressed with top soil of the thickness prescribed, and 
grassed, as provided under Item 38, Surface f>ressing and Grassing. 
In case excess material has been placed in the fill, . the Con tractor 
-,,.vill not be required to remove it, except in so far as is necessary to 
Jea ve the berms in good condition, to lea ,~e the slopes and surface 
uniform, and to pre"\~ent interference or lack of conformity 'vi th con­
duits, spillv;,rays, or other parts of the -v;..Tork. 

31.4 Payment.-Payment under these items v.41! be made 
32.4 in accordance \vith Section 0.82 of the Specifications, en-
33.4 titled Embankment-Payment. 

34.1 
35.l 

Items 34 and 35 

Embankment for Levees 

Description.-These items shall include all embank­
ments for 1 evee::; as shown on the Drawings or required 

. by the Engineer. 

I tern 34 shall in dude all such embankment that may be classified 
properly as Class D Embankment, as described in Section 0.76 of 
!he Specifications. 
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Item 35 shall indnde all such embankment that may be classified 
properly as Class E Embankment, as described in Section 0.77 of 
the Specific a lions. 

34.2 Allowance for Shrinkage and Settlernent.--Sufficient 
35.2 overfill shall be placed to provide for shrinkage and set-

tlement, depending upon the character of materials used 
as welJ as the manner of placing. In no case, hov.•ever, -,,.vill the 
overfill required on this account exceed 10 per cent. Any loss of 
section by displacements, slides or slips, l'irhich may occur before 
final acceptance of the work, "hall be satisfactorily replaced by the 
Contractor, without expense to the District. 

34.3 Trimming Slopes~Before the completion of the work 
35.3 under these i terns the Con tractor shall trim the slopes 

and top of the embankment to the required lines and 
grades, in a v;rorkman1ike manner. If reqttiredi the Slopes shall then 
he dressed with top soil of the thickness prescribed, and grassed, a5 
pro1rided under Item 38, Surface Dressing and Grassing. In case 
exce.s s material has been placed in the :fill, the Con tractor 'vill not 
be required to remove it, except in so far as is necessary to leave the 
berms in good condition and to lea 1ire the slopes. and surface uniform. 

34.4 
35.4 

Payment.-Payment under- these items ""·i11 be made 
in accordance -,.-,,.ith Section 0.82 of the Specifications, en­
ti tied Em ban km en t-Pa ymen t, except t bat the unit 

prices, under Item 34. Embankment Class D, shall not include the 
cost of excavation, which will be included for payment under other 
items. L' nder Item 35, however, the unit prices shall include the 
cost of excavation from borrow pits. 

Irem 36 

Embankment.· Miscellaneous 

36.1 Description.-This i tern s ball include all embankments as 
sho\vn on the D rai,.v· in gs or required by the Engineer, that may be 
classified proper 1 y as Class F Embankment as described in Section 
0.78 of the Specifications. 

36.2 Allowance for Shrinkage and Settlernent.--Sufficien t over­
fill not exceeding 15 per cent shall be placed to a\lo w for ~ettlemen t, 
depending upon the character of materials u s.ed 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 ol the Specifica lions, en titled Embank­
ment-Payment. 

Item 37 

Backfilling 

37.l Description.-Rackfilling shall be in accordance with Sec­
tions 0.83 and 0.84 of the Specifications. This i tern shall include 
only sue h backfilling as is specified in the Estimates or Ora wings 
as a separate item, or as may be ordered as a separate i tern by the 
Engineer. 

37 .2 Payment.-The backfilling to be paid for under this item 
shall include the quantity, in cubic yards, measured or estimated in 
µlace, between the outside neat lines of the structure and the pre­
scribed lines for payment for excavation, or as shown on the Draw­
ings or designated by the Engineer. The unit prices s ti pula ted for 
backfilling under this i tern shall include the cost of selecting, plac­
ing, and compacting the material; of obtaining material from bor­
row pits, if necessai-y, and ha u] in g 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 l-'irork or ma­

terial incidental to placing the backfilling and leaving it in a satis­
factory rondition at the completion of the Con tract. 

Item 38 

Surface Dressing and Grassing 

38.1 Description.-The surface of embankments, refills, exposed 
slopes of excavations~· borro\v pi ts, 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, 
:op soil shal\ 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. Sui table materials obtained from the excava lions an\! 
stripping operations may be used for surface dressing under the 
provisions of Sec ti on 0.62 of the Specifications, en ti tied Materials 
Obtained from Construction, and any additional top soil that may 
he required may he 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 soil shall be brought into good 
condition for a seed h ed 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 
soil which may occur shall be made good, and any portions of the 
<eeded area which are not thoroughly covered with grass shall be 
reprepared and reseeded, wit hon t additional cost to the District, to 
the end that all surfaces prepared under this i tern shall have a sa tis­
factory smooth covering of top soil and grass at the termina lion of 
this Con tracL 

38.4 Payment.-The surface dressing and grassing to be paid 
for under this i tern 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 materials incidental to securing a satisfactory stand of 
grass. If material excavated in stripping the foundation for em­
bankment, or in other prescribed ex ca va tions, is used for dressing, 
it will be paid for both as excavation and as surface dressing. 

No-There are no Items 39 or 40. 

Items 41 and 41a 

Concrete in On ti et Works, Spill ways, Retaining Walls, Bridge 
Piers, and Similar Structures 

41.1 Description.-These items shall include concrete 
4la.1 requiring accurately shaped forms, in outlet works, 

spillways, retaining walls, bridge piers, and similar 
structures, in w hie h may or may not be im bedded steel reinforce­
ment or other metal work; it may be proportioned by volume from 
about l 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 i terns sha II not include concrete in the lining of con­
duits1 which is covered by Item 42, ~r that in floors or aprons of 
outlet works, spillways. etc .. which is covered by Items 43 and 
43a. 
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Under Item 4la. will be included all concrete requiring accur­
a te!y shaped forms, in outlet works, spillways, retaining walls and 
similar structnres, 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 Dra '¥ings, a11 concrete, whether above or belo"'~ mean low 
water level, will be ind u ded under Item 41 and not under Item 4 la. 

41.2 Payment.-Payment under these items shall be made 
4 la.2 in accordance with Sections G.103 and 0.104 of the Spe ci-

· fica tion s, entitled Concrete-~.feasurement for Payment~ 
and Concrete-Prices to Include. 

Item 42 

Concrete in Conduit Linings at Dams 

42.1 Description.-The lining o! the on !let conduits, except as 
otherwise indicated in the Drawings, shall consist of a special grade 
of concrete, mixed in pro portions by volume, of approximately I of 
cement, 1 Y, of sand, and 2Y, of coarse aggregate, the latter to be 
composed of fragments of granite1 trap, or other suita·ble igneous. 
rock approved by the Engineer. Such coarse aggregate shall pass 
through a screen having 1-inch round holes, and be retained on a 
.%--inch mesh screen~ No large stones shall be placed in this c1as5-
of concrete. As rnaxiinum 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 sec11ring forms, and in proportioning, mixing and placing 
the concrete, and the Contractor shall employ none but ski11etl labor 
for this work. Both the fine and the coarse aggregates shall be 
especially i;.•,,.ell ·graded. To ;:;;ecu re the proper grad a ti on it may be 
necessary to separate the coarse aggregate into not more than three 
sizes, and thoroughly remix in .such proportions as directed. After 
placing in the forms, the concrete shall be so manipulated by spad­
ing and joggling as to expel entrained air, not only· from the con­
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, 
sha 1I be done in strict accordance with di rec lions. No thin patching 
or plastering will be permitted, but recesses shall be cut of such 
~hape 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 suitable 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. · 

42.2 Payment~ Payments under this item shall be made in 
accordance with Sections 0.103 and 0.104 of the Specifica lions, en­
titled Concrete-Measurement for Payment, and Concrete-Prices 
to Inclnde. 

Items 43 and 43a 

Concrete in Aprons, Paving at Dams and Similar Flat Shapes 

43.1 Descrip-tion.-'fhese items shall include concrete in 
43a.l aprons, floors., paving at dams1 and similar flat shapes 

requiring either no forms at all, or in places, crude or 
inexpensive forms only, and v.,r h ether or not containing rein forcing 
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, 2_0 of 
sand and 5 of coarse aggregate, as the Engineer may direct. 

Under Item 43a will he included all concrete in aprons, paving 
at dams, and similar flat shapes placed below the plane of estimated 
me:ln low \Vater shov;.•n and so designated in the Drav;,•ings. Pro­
vided, howevert that 1'i~henever, for any structure no such plane is 
i.ndicated in the Dra\vings.. all concrete, v.Thether above or below 
mean lovif water ]eve], .,,,·ill be included under I tern 43, and not 
under Item 43a. · 

43.2 Payment~Payment un.dcr these items shall be 
43a2 made in accordance with Sections 0.103 and 0.104 of the 

Specifications, entitled Concrete--~feasurement for Pay­
ment, and Concrete-Prices to Include. 

Items 44 and 44a 

Concrete in Monolithic· Slo(>e Revetment 

44.t Description.-These items shalf include concrete in 
44a~l monolithic slope revetment on river banks, and in con-

crete footing v;,ralls and copings bordering revetment, 
which may contain steel reinforcement. It may be proportioned by 
volume, from about 1 of cement, 2 of sand and 4 of coarse aggre­
gater to about 1 of cement, 2}-i of sand and 5 of coarse aggregate, 
as the Engineer may direct. The Contractor shall dress all surfaces 
of embankments on which concrete revetment is to be p1 aced, to 
true planes and to the slopes shown in the Drawings, and the Sped-
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fica tions relating to ptepara ti on of fonnda !ions shall govern the 
operations of the Contractor prior to placing concrete. Concrete 
shall be dep0sited behind forms and in panels extending np and 
down the embankment, but in ponring, concrete shall not be per­
mitted to How 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
tion of How of I he stream. 

Under Item 44a will be included 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 p]ane is indicated in the Draw­
ings? all concrete, ¥vhet her a hove or below m e:an low water 1evel, 
will be included under Item 44, and not under Item 44a. 

44.Z Payment.-Payment under these i terns shall be 
44a.Z. made in accordance with Sections 0.103 and 0.104 of the 

Specifi~ations. entitled Concrete-Measurement for Pay­
ment, and Concrete-Prices to Include. 

Item 45 

Concrete in Flexible Slab Revetment or Channel Lining 

45.1 Description . .'.__(;oncrete slabs for flexible slope revetment 
or channel lining, shall be cast in approved molds (which shall not be 
loosened in less than 48 hours, no.r entiTely removed until directed), 
in a place affording ample storage facilities, and unless othervirise di­
rected, shall be aged for not less than 28 days before being placed 
in the vo•or k. The concrete will contain reinforcing steel or other 
metal and may ·be proportioned, by volume, from about l of cement~ 
2 of sand and 3 of coarse aggregate, to about 1 of cement, 2Y, of 
sand and 5 of coarse aggregate, as the Engineer may direct. The 
maximum size of the coarse aggregate sha11 be sue h as will pass 
through a screen having 2-inch round holes. Steam curing may 
he resor.tfd to, provided the process and appliances shalJ be satis­
factory. The time req aired for curing by such steaming process 
will be determined by the Engineer from actual tests. 

The slabs shall be assembled and secured in place in the manner 
sho\vn in the D ra \vings. 

45.Z Payments.-Except that the q nan ti ty to ·be paid for shall 
be measured in the blocks, payments under this i tern sh al! be made 
in accordance with Sec ti on s 0.103 and 0.104 of the, Specifications. 
entitled Concrete-~Ieasurement for Payment, and Concrete­
Prices to Include. 
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Wire rope, if shown on the Drawings as a part of the permanent 
installation, will be paid for nnder Item 84. 

Items 46 and 46a 

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

46.1 Descri ption.-These i terns shall include <0ncrete in 
46a.1 culverts, b11lkheads, gate chambers and similar struc-

tures not forming part of the construction of a d~m 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, to about l of cement, 3 <>f 
.sand and 6 of coarse. aggrcga te, as the Engineer· may direct. 

Under Item 46a will be included all concrete in such culverts, 
hulk heads, gate ch am be rs, and similar structures placed below the 
plane of es ti mated. mean low water s ho\vn and so designated in the 
Dra"'dngs. Provided, however, that v;,rhenever for any structure no 
such plane is indicated in the Drawings, all concrete, v.:hether.above 
or below mean low water level, will he included under Item 46 and 
not under Item 46a. 

46.2 
46a.2 

Payment.-Payments under these items shall be 
made in accordance with Sections D.103 and 0.1D4 of the 
Specifications. entitled Concrete-l\Ieasurernent for Pay­

men t, and Concrete--Fri ces to Include. These unit prices shall also 
include the cost of laying, but not of furnishing, vitrified pipe, when 
required for the inside lining of contrete culverts. 

Item 47 

Concrete in Manholes, Catch Basins, Sewers, and Similar Shapes 

47.1 Description.-Concrete in manho1es, sewers, ('atch basins, 
au d similar shapes shall be placed against accurately built forms, 
and lki11 in most cases be reinforced \vith steel. Such concrete may 
·be proportioned by vain me, from about 1 of cement, 2 of sand, and 4 
ol coarse aggregate, to about 1 of cement, 2Y, of sand, and S of coarse 
aggregate. 

47.2 Payment.-Payments under this item shall be made in ac­
cordance with Sections 0.103 and O.H» of the Specifications, en­
titled Concrete--Measu remen t for Payment, and Concrete-Price!< 
to Include. 
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Item 48 

Stone Masonry 
48.1 Descriptibn.-This i tern shall include the buildiug of stone 

masonry as shown on the Drawings or as required by the Engineer. 
Unless < then>rise ;i.own on the Drawings, this masonry shall be of 
the class knov,rn as pitch-faced, range, squared-stone masonry, with 
backing of concrete, or of large roughly bedded stones, as the Con­
tractor may e]ect. In case the courses a:re not of the same thick~ 
ness, they shall decrease in thickness uniformly, from bottom to 
top. 

Stones shall be hard and durable, free from seams or other im­
perfections, of approved size7 quality, and shape, and in no case 
shall have less bed tba n rise. They shall be clean and wet at I he 
time of laying; they shall be well bonded, laid on natural beds, and 
solidly settled into place in a full bed of mortar. They shall not be 
laid in freezing weather except under special permission and direc­
tions from the Engineer. 

Face joints shall be uot more than 1 inch thick, and shall be fin­
ished flu sh, as the stones are laid. Mortar for the join ts 
shall satisfy the requirements of Section 0.105 of the Specifi­
cations, entit]ed 1'.1ortar. The maximum size of grains in fine. ag­
gregate shall be such as will pass a J4-inch mesh screen. 

At least .one-fifth of the face of the wall (and of the back if stone.,; 
a re used for backing) shall be headers ; those in the face shall be so 
arranged that a header shall not he laid over a vertical joint, nor 
shall a vertical joint occur over a header. No header shall be less 
in length than three ti mes the rise of the course. The whole s truc­
ture shall be bonded together in accordance with good practice. 

A 11 concrete used for hacking of stone masonry shall satisfy the 
requirements of Sections 0.85 to 0.102 of the Specifications, entitled 
Concrete. Such concrete, however, v;,rill not be measured for pay­
ment as concrete, but as stone masonry, as provided hereinafter. 

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

48.2 Paymen t.-The quantity of stone masonry to be paid for 
under this i tern shall he the nmr: ber of en hie yads, me'l. <11red in 
place, laid in accordance with I he Drawings. Spedfi cations and in­
structions of the Engineer~ incl nding whatever concrete 1n:a y he 
used for backing or interior. The unit price stipulated for this item 
shall include the cost of all labor and materials inciden ta] to com-
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p leting the construe ti on to the satisfaction ol the Engineer, except 
the cost of cement~ reinforcing steel, and other meta] work J 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 main ta in high strength of mortar with in­
creased age. 

50.2 Delivery and Storage.-Cemen t shall be delivered in cloth 
sacks or other strong, well-made packages, each plainly marked 
with the manufactnrer's brand. The weight of cement contained in 
such packages shall he 94 pounds net, unless some other weight be 
adopted as a commercial standard during the life of this ContracL 
Packages in broken or damaged condition shall be r_ej ected, or 
accepted on I y as fractional packages. All cement shall be dry, 
free from ln mp s, caking and water mar ks. Pending ship men t and 
in transit cement shall be kept under proper seaL 

At all 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 
guar·d against possible shortage on account of rejection, irregular 
delivery, or any other ca use. The Contractor shall provide storage 
facilities in an approved lo ca ti on. Store houses shall be weather­
tight, shall have. tight floors a suitable distance above the ground, 
,;hall be large enough to admit of keeping on hand a sufficient sup­
ply to prevent delays or interruptions to the work by irregular de­
l!very, and shall have sufficient floor space for storing each carload 
separatelyi 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 con ta in full measure. 

The Con tractor. shall employ a competent storekeeper who can 
speak and understand the English language, who shall have charge 
of the storehouse, and shall keep suitable records of the delivery 
and use of all cement. Copies of these records sh al! he 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 Requirements.-The cement will be 
subjected to thorough inspection and tests at the place of manulac­
tu re or on the work It shall conform in all respects to the Standard· 
Specifications for cement, of the American Society for Testing Ma­
terials, as published in the 1915 Year Book of that Society, and in 
ad di ti on, standard 1 to 3 mortar briquettes shall show an increase 
in tensile strength of not Jess than 20 per cent from the test at 7 
days to the test at 23 days. Cement will not be accepted if tests 
indicate that it does not possess reasonably 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 ii additional tests are necessary, the Contractor 
shall re handle the cement in the store house for the purpose of o l>­
taining samples as directed. An agent of the Board shall have the 
right at an times, of inspecting the raw materia]s and process oi 
manufacture at the cement works. 

Cement will be accepted which has passed satisfactorily all the 
tests as required herein, in eluding the ZS.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 use without waiting for the result of the ZS.day 
test. Cement kept in storage may be subjected to retesting. 

If the tests prove any c cmcn t unsatisfactory which has been de­
livered at the site of the ""-urk, suc:h cement sha11 be at once plainl:~r 
marked for identification, and promptly removed from the \vork and 
its vicinity. 

50.4 Payment.-U n less specifically exce!"ted, all cement act­
ually used in accordance with the Specifications shall be paid for at 
the unit price for this i tern, which shall include the cost of the ce-­
men tt and all expense incidental to delivering it upon the work, to 
weighing as directed~ and to putting it in to the concrete~ or ma­
sonry, or other parts of the work in which it is to be used. For 
pmposes of payment, a barrel of cement shall be considered the 
equivalent of 376 pounds net of cement. . 

Cement used j n con c:rete for filling unauthorized ex ca va tions1 

·tha l n sed in work which is rejected as faulty or unsatisfactory, ce­
ment tba t is wasted, or used in excess of requirements? and al1 ce­
ment med by I he Contractor for purposes other I han those for 
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which payment is provided in the Con tract, 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 

SI. I Description.--Steel rein forcern en t for concrete shall be 
free from mill scale, and s hail strictly fullill all the requirements and 
be subject to all the tests for the structural steel grade given in the 
Standard Specitica tious for B illet-S tee\ Concrete Reinforcemeo t 
1l ars, as published in the 1915 Year Book of the American Society 
for Testing Materials. Bars shall be twisted or otherwise 
deformed, and of the sizes. and v.Teigh ts shown in the Dra "";ngs or 
ordered, and shall be secured in the positions required in an ap­
proved manner, so as to '"-ithstand, without displacement, the pour­
ing and spading of concrete, until completely embedded. 

S l.2 Protection of Steel.-S tee! shall be effectively protected 
from· damage at all ti mes, and if rust sha II form, all loose rust 
scales shall be deaned 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
siderable time shall be painted ;vith cement grout- Where reinforc­
ing bars project from the concrete, precautions shall be taken to 
prevent the bars from being struck or jarred in such a way as to 
~ n j ure 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 i tern shall include 
the cost of metal, the royalty, ii any, the cost of transporting, cut­
ting, bending, placing, fastening in position 1 cleaning, protecting, 
and all other labor and materials connected therewith. Waste ma­
terial, due to the fact that the lengths furn is bed are fouger than 
necessary, and wires, clips, or other devices used for securing the 
metal, shall not be included for payment. The quantity paid for 
shaJl include, however, extra metal in authorized 1aps wherever 
the lengths required would be nn reasona b 1 y long for single bars. 
-In determining quantities, except as the Engineer may require test 
weighing on scales, commercial unit welg h ts shall be used. 
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Item 52 

Vitrified Brick Lining 

52.1 Description.-Vitrified brick shall he used for lining sew­
ers, and for the invert and a portion of the sides of the outlet con­
dnits 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 3 Y, inches wide, 4 inches deep and 
8}:2 inCbes long, except in case of sewerst where smal1er sizes may 
be required. Brick shall not vary more than }i inch in depth or 
width, or more than }~ inch in length. They shall have square 
edges, with wirecut or otherwise satisfactorily roughened side sur­
faces for the adhesion of the mortar. Lugs 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 nsed in any one con­
struction. 

52.2 Quality of Brick~All brick shall be evenly burned, thor­
onghly annealed, tough, durable, and regular in size and shape. 
When broken, they shall show a 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 % inch in depth, and the exposed face as laid shall have 
no kiln marks more than l/!fi inch in depth, and shall be free from 
cracks. They s ha 11 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 s ha!! be rejected. No chipped edges shall he al­
lowed at the exposed faces. Where brick are to be used for lining 
the interior of the conduits where high velocities "W-ill be encoun­
tered, unusua1ly even and good quality is demanded, and all bricks 
of quality at all questionable will be rejected. 

52.3 Rattler Test.-Brick shall h~ subject to the rattler test 
conducted by the Engineer in accordance with the standard speci­
fications for paving brick, published in the 1915 Year Book of the 
American Society for Te sting Materials. Not more than oue 
test for each 10,000 bricks will he 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 Z2 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 8 per cent. l\Jly lot of bricks fail­
ing to pass this test may be culled or regraded in the presence of the 
Engineer and retested. If the second test fails the en ti re lot shall be 
ujected. 

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 a given lot or 
shipment instead of the 5 samples as above specified. Such samp Jes 
shall consist of 10 representative bricks, 2 from what appear to be 
the softe&t 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 8 per cent, and the 
Egh test 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. 

52.4 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
tification. Brick shall not be dnmped in piles or unloaded in such 
manner as to chip the comers and edges. 

52.5 Inspection.-In addition to the tests prescribed, the brick 
shall be carefully inspected alter ·arrival upon the work, and those 
which do not conform to the specifications, 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. sho,ving that they have not 
been proper 1 y culled, the entire lot may be con de rnned, in which 
event they shall he removed at one e. 

52.6 Method of L,aying.-Brick shall be laid with the long 
dimension parallel to the axis of the conduit~ in mortar mixed 
in proportions, by \rolume, of 1 of cement, to 2 of sand. Adjacent 
courses sh ail break join ts at lea st 3 in ch es. The mortar shall con­
form to the requirements of Section 0.105 of the Specifications, en­
titled ~fortar. Crusher dust, or screenings, or crushed Jimestone 
will not he acceptable 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 

V.aLl-7 
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bottom, side and end, at one operation. The joints shall be pointed 
flush with the lace 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 laying 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 brick lining shall coincide with the 
contraction join ts in the invert and arch of the conduit. Adjacent 
to con traction joints, \-..·here n ec es 3a ry. SQ u are1y-broken bats sh al 1 
be used, but in no case shall bats of less than one-half the original 
Ieng! h be used. Brick Jin ing shall be kept moist for such period of 
time as the Engineer may direct, to prevent injurious drying out of 
the mortar. No brick lining 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 quantity of vitrified brick lining to be paid 
for under this item shall be the number of cubic yards actually 
laid in accordance with the Drawings and Specifications. The unit 
price for this i tern sh all include the cost of all labor and materials 
necessary for furnishing and properly Jaying the bricks in mortar~ 
and of proper I y finishing the surface, and all expense incidental 
thereto, with the exception of cement which shall be paid for under 
Item 50. 

Item 53 

Drilling Foundations or Masonry 

53.1 Description.-Under this item the Contractor shall, if 
ordered, drill hoJes in rock, concrete, or masonry for gr on ting t for 
inspection, 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 diameter than the size ordered, and 
not more than Y, inch larger, and shal! be drilled by means of dia­
mond, shot, or other suitable rotating type of drill, capable of bor­
ing a smooth hole without disturbing- the adjacent rock walls. 
Churn drills or other types of drills opera ting by means of concus­
sion shall not he used for this purpose, unless special written per­
mission from the Engineer is given for such use. 
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53.2 Payment.-The quantity to he paid for under this item 
shall be the actual number of linear feet drilled in accordance with 
orders. The unit price stipulated for this ;tern shall include all ex­
pense necessary for drilling the holes as required. 

Item 54 

Grouting Foundations or Masonry 

54.1 Description.-U nder this i tern the Con tractor shall place 
pipes for grouting or drainage operations, and shall force cement 
gr-out into such pipes o:r into holes dri1led under I tern 53t to the ex­
tent required to test the foundation or to close any seams in the 
rock, concrete 1 or masonry that n1ay be found to exist. 

54.2 Pipes.-U nder this i tern the Con tractor shall, if ordered, 
set in the holes drilled under Item 53, and at sue h other places as 
may be direoted, pipe• for grouting or for tests. The pipes shall be 
standard weight merchant pipe, not greater than zy, inches in 
nominal diameter, fitted with standard couplings. Any other stan­
dard fittings shall be supplied, and ali cutting, threading, cold bend­
ing and fitting shall be done necessary to place the pipe complete 
as ordered. \Vater-tight joints shall be made between the pipes 
and the sides of holes drilled i11 rock or masonry, with an approved 
filler, and by an acceptable method. 

54.3 Grout.-Under this item the Contractor shall also, if pr­

dered, force grout composed of cement and water, or of cement, 
sand and water~ in proportions to be prescribed, into seams in anJr 
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 having 1,600 openings per square inch. 

54.4 Mixing and Placing Grout.-The apparatus for miring 
and placing grout shall be of an acceptable type, equal in efficiency 
to a machine having for its essential part an air-tight chamber ln 
which the gr on t is effective! y stirred, and from which it is forced 
in to 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 
item shall 'he the actual number of cubic yards mixed in ac­
·eordance with directions, measured in its liquid state before helng 
forced into the work. The Contractor shall provide suitable means 
for convenient measuring. The uui t price sti pu!a ted for this i tern 
shall include all labor and materials necessary for doing the grout­
ing, as directed, except that cement and pipe will be paid for under 
the items provided therefor. 

Item 55 

Furnishing Vitrified Round or Channel Pipe 

55.1 Description~ Vitrified hub and spigot pipe and fittings of 
vruious sizes from 4 inches up 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 reasonably .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 in tended. 

5.5.2 Payment.-The pipe to be paid for under this item shall 
indude the quantity in \in ear 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 s ti pu­
lated for this item shall include the cost of furn is hi ng, 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. 

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

Item56 

Laying Vitrified Round or Channel Pipe 

56.1 Descri ption.-The pipe shall be laid true to I he lines and 
grades, resting uniformly for its entire length upon the bottom of 
the trench with join ts either w11olly 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 J:i.ottom 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 y,,here full mortar joints are required, jute or oakum gasket~ 
~oaked in cement g-rout shalJ be :firm]}r caulked in the joints. The 
mortar shall be thoroughJy v;,rorked 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 after la:ying to remove 
dirt, mortar or other ob.structionsf and a]l pipes shall be left in a 
satisfactoI}r and ciean1y condition at the termination of this Con-· 
tract+ 

56.2 Payment.-The work to be paid for under this item shall 
include the number of linear feet, 1neasur-ed along the tops of the 
pip es after they are laid in accordance v.ri t li the Dra v.'ings and re­
qui rem en ts. Provided, ho\'L'ever,. that , .. ,hen vitrified pipe is used 
for the inside lining of concrete culverts, no payment -,.,,rill ·be macle: 
for 1a ying the pipe~ but the cost of such laying shall be included in 
the price bid for the concrete. The unit prices stipulated for this 
item shall include the cost of all "\'i.'ork connected i,.vith the laying of 
the pipe and fittings, making the jo1nts, replacing broken pipe and 
al 1 other expense incitlen tal to comp 1 e ting the ''vork in a sati sfactoTy 
manner. These unit pr1ces shall not include the cost .of pipe, or of 
cement, or of excavating and backfilling the trench, ""·hich wi11 be 
paid for under the items proYided therefor~ 

Note.-The price bid under this ite:n will be stated in terms of 
cents per in ch of diameter per 1 in ear foot. 

Item 57 

Dry Rubble Paving 

57.l Description~Dry Rubble Paving shall consist of sound. 
durable, stones having established weathering qualities, imbedded 
iri sound, durable crushed rock or gravel, "\'i.'hich shall be not larger 
than 2.Yz inches maximum size. Stone blocks shall have roughly 
squared top faces~ None of the softer ·varieties of limestone found 
in this locality are satisfactory for Dry Rubble Paving. 

57.2 Met.'1.od of Laying.-All paving shall be of the thickness 
and extent shown on the Drav;.•ings 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 
'ha 11 have a depth of at least two-thirds the thickness of the paving. 
No stone having a depth less than one-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 band, close together, 
and thoroughly imbedded in the crushed rock or gravel foundation. 
AU voids shall be fil!ed with crushed rock or gravel, and the join ts 
of the face of the paving filled with tightly-driven spalls. 

5 7 .3 Payment.-The quantity of Dry Rubble Paving to be paid 
for under this item shall be the number ol cubic yards actually 
placed· within the limits prescribed. The crushed rock or gravel 
used in this connection shall be included for payment under this 
i tern. The price s ti pula ted for this i tern shall include the cost of all 
work and ma I eria 1 s, and all expenses incidental to preparing the 
foundation and constructing the paving. 

Item 58 
Rip-Rap 

58.1 De~cri ption.-Rip-Rap of required thickness and com­
posed ol 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, ;vill not be classed as rip-rap. The Con­
tractor will not be required to place rip-rap by hand, with the ex­
-ception of such hand i,vork as is necessary to conform to the speci­
fied lines. None of the softer limestone formations fonnd in this 
locality are acceptable for rip-rap, and only such of the harder lime­
stone as quarry to acceptable shapes and sizes, and the larger 
boulders, 0>ill be satisfactory. 

5 8.2 Payment.-The , q uan ti ty of rip-rap to be paid for under 
this item shall he the volume in cnbic yards actually placed within 
the prescribed limits, The unit price stipulated for this item shall 
include the cost of all work inciden ta! to furnishing and placing the 
rip-rap 1 and ieavin g it in satisfactory condition. 

Item 59 
Gutter Paving 

59. l Description.--Cob b le gutters shall be laid along the berms 
on the slopes of the Darns, and at other places as shown on the 
Drawings or ordered. The stones used shall be tough, durable, 
rottude<l cobbles of the size shown on the Drawings, except that, if 
permitted by the Engineer, durable quarry stone of acceptable sizes 
and shapes may be used. The stones shall be lai<l with the longest 
dimensions vertical, and the largest stones shall be selected and 
placed along the outside of the gutter. All the stones shall be bed­
ded in cement mortar to the extent and in the manner sho\vn on the 
Drawings. 



REPORT OF CHIEF ENGINEER 103 

59.2 Payment~ The quantities to be paid for under this item 
shall be the number of square yards ;n 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 
-0ther expense necessary for completing the cob b1e gutters~ except 
cement which will be paid for under the item provided therefor. 

Item 60 

Crushed Rock or Gravel 

60. l Description.--.,Vhenever ordered, screened or unscreened 
crushed rock or gravel which will pass a 2 Y,-inch ring, and, if 
:!=-Creened, will be retained on a _}~-inch mesh screen, sha11 be fur­
nished and spread for surfacing roads, or furnished and placed for 
permanent drains, filling back of retaining -,,.val ls. or other structures, 
or for miscellaneous uses not mentioned herein. The softer li1ne­
stones of this loc~Jity are not acceptable for crushed rock under 
this item. Unless otherwise designated specifically on the Draw-
1 ngs the ma teria1 shall be screened, and the Con tractor may furnish 
under this i tern either crushed rock or grave 1, as he may prefer. 

60.2 PaymenL-Crushed rock or gravel shall be measured in 
place, and the quantity to be paid for shall be the number of cubic 
yards actuaJly placed, according to the Drawings or orders, within 
tbe prescribed Jim its.· The unit price stipulated for this i tern shall 
include the cost of all i.vork necessary for furnishing, screening~ 

spreading, or placing the materials. It shall not include the cost of 
rolling material used for road surfacing, which, \¥hen required, wiJl 
he pa id for as extra \\'Ork. Crushed rock or gravel used for concrete 1 

for rolled macadam or gravel road paving, for fo1.1ndation 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. 

61.1 
62.l 
63.l 
64.l 

64x.l 
65.l 
66.l 

Items 61, 62, 63, 64x, 65, and 66 

Paving for Streets and Highways 

Description.--Pa ving of the requfred dimensions and 
compos;tion shall he placed for streets and highways as 
shown in the Drawings or designated by the Engineer. 

Item 61 shall include all such gravel paving. 
Item 62 shall include a!l water-bound macadam 

paving. 
I tern 63 shall include all bituminous-bound macadam 

paving. 
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Item 64 shall include all brick paving on concrete foun<lation. 
Item 64x shall include all brick paving on rolled foundation. 
Item 65 shall include all concrete paving. 
Item 66 shall include all other paving not mentioned herein, 

lvhich rhay be needed for replacing or extending existing pavements. 
Such paving shall be built in accordance with the specifications for 
the original pavement, if available; other\vise, in accordance with 
good practic:e, as directed. 

Note.-The following specifications for paving are copied, with 
minor changes, from the standard specifications of the Ohio State 
Highway Department: 

Size of Aggregates.-The various sizes of min&al 61.2 
62.2 aggregates of all grades, separated by screens having 
63.2 drcular openi ogs of the diameters specified, will be des-
64.2 ignated throughout these Specifications by the follow-

64x.2 ing system of n um hers : 
65.2 No. 1-Material passing through a 4-inch and re­

bined on a 2 .:r-1-inch opening. No. l size for stone with 
an abrasion loss of less than 6 per cent shall consist of material 
passing through a 3_;~-inch and retained on a 2-inch opening. 

No. 2-Material passing through a 2Y,-inch and retained on a 
1 Y,-inch opening. 

No. 3---:l.faterial passing through a lY,-inch and retained on a 
Ji-inch opening. 

:-lo. 4-GTit. llfaterial passing through a %-inch and retained 
on a %:-inch opening. 

No. 5-ScTeenings. Material passing through a 'A-inch opening 
and containing not more than 80 per cent nor less t ban 40 per cent 
of material that will be retained on a ~-inch opening or square 
mesh. 

No. 6--Grit. Ma teria! passing through · a Y,-inch opening and 
retained on a 3/16-inch·opening or square mesh. 

No. 7-Screenin gs. Ma teria I passing t hrnug h a ;<Fine h opening 
or square mesh and containing not more than. 30 per cent of ma­
terial that will pass a number 100 sieve. 

No. 23---llfaterial passing through a 2;/.-inch and retained on a 
Ji-inch opening. 

All of the a bm-e material shall be so graded in size that in no 
case, by la ho ra to ry test, wil! more I han I 0 per cent pass the smal!er 
opening mentioned. 
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No. 34-Material passing through a lY,-inch opening, and by 
laboratory test containing not more than S per cent of material that 
wi11 pass a }4'.-inch opening, and not more than 75 per cent of ma­
terial that v;..;11 pass or be retained on a 1-4-inch opening. 

61.3 Materials.-All cement required under these items 
62.3 shall conform to the requirements specified under Item 
63.3 50 of theoc Specifications, and all reinforcing bars shall 
64~3 conform to the requirements specified under Item 51. 

.64x.3 
65.3 

Unless other specifications are given herein, ma­
terials other than cement and reinforcing :steel to be 
used under these items shall meet the requirements as 

specified in :Material Specifications :No. 4, 1915. of the Ohio State 
Highway Department, as follows: (In the following paragraphs, 
to the end of paving specification°' item numbers refer to these 
Specifications ; section numbers, unless otherwise noted, refer to 

Ohio Highway Department, Material Specifications, No. 4, 1915.) 

~iineral aggregate for the -bottom course .. required under Item 
61 1 shall meet the requirements as specified under Section 4.3 except 
that the paTticles shal! be of such size that all will pass through a 
2;,.~-inch circular hole. 

11.linerat aggregate ior the top course. required under Item 61, 
shall meet the requirements as speciried under Section 4.3, except 
that the particles shall be of such size that all wilr pass through a 
I-inch circn]ar hole. 

liineral aggregate for the bottom course, required under Items. 
62 and 63, shall meet the requirements as specified under Section 
3.3; mineral .aggregate for the top cour.se, required under Items 62 
and 63, shall meet the requirements :is specified under Section 3.2. 
Screenings to be used as a filler shall be of a quality at least equal 
.to that of the other ma terial.s in 1 he same po rt ion of the ""·or k. 
Bituw.inous materials {penetraticm method} shall meet the Tequire­
ments as specified under Section 6.1. 

Coarse aggregate for concrete required under Items 64 and 64x~ 
shall meet the requirements as specified under Sections 3.3 or 4.2. 
Fine aggregate for concrete, required under Items (i4 and 64xt 
shall meet the requirements as specified under Section 4.5~ Coarse 
aggregate for concrete req nire d u n <ler I te1n 65 shall meet the re­
quire men ts as specified under Sections 3.1 or 4.1. Fine aggregate 
for concrete required under Item 65 shall meet the rcqu-i.remf:Ilts as 
specified 11nder Section 4.4. Sand for use as cu,.;;;hlon shall- meet the 
requirements as specified under Section 4-.7. Sand used in grout 
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:filler shall meet the requirements as specified under Section 4.6. 
Paving brick shall meet the requirements as specified under Section 
2.1. Sandstone for curbing shall meet the requirements as specified 
under Section 3 .7. Mineral aggregate for the lonnda ti on course, 
required under Item 64x, shall meet the requirements as specified 
in Section 3.3. 

Roller.-Tbe rolling of the sub grade, the macadam, 
and the foundation mate rial other than concrete, shall 

63.4 be done with a self-propeUed three-wheeled roller weigh- • 
54.4 ing not less than IO tons, nor more than 13 tons. The 

rear wheels shall be not less than 5 feet in diameter, 
shall have coned surfaces, shall be of such widths that 

61.4 
62.4 

64x.4 
65.4 

the average weight per linear inch will be not less than 
JSO pounds, aud the distance out to out shall be not greater than 84 
inches. The 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 suitable drainage provid.ed, 
63.5 and before any foundation or other material is placed 
64.5 thereon, the road bed shall be thoroughly rolled and 

64x.5 
65.5 

-compacted so that it does not \Va ve or spring under the 
roller. When the rolling is completed the surface of the 
sub g-rade sha11 conform to the cross-section shown on 

the Dra\'io'ings or ordered, and shall be so maintained until founda­
tion or other material is in place. The Con tractor shall use reason­
able care to prevent tracking and rutting of the sub grade after it 
has once been forn1ed and tolled. If tracks or ruts are formed, the 
Contractor- sha11 scarify, reshape and reroll the .sub grade. 

61.6 
62.6 

Placing Water-Bound Bottom Course.-Upon th~ 
properly prepared sub grade there shall be spread a 

63.6 b yer of lounda ti on material which, toge! her with the 
54x.6 shoulders, shall be rolled until the en tire foundation bas 

been thoroughly keyed and compacted and all inter­
stices reduced to a minimum. No coarse foundation material shall 
be placed until the screenings for filling the same shall have been 
neatly stored along the side of the highway. Low places that de­
velop during rolling shall be b ron gh t to the proper elevation with 
!he same kind of material as that of \Y hie b the course is constructed. 

The size of gravel required for the bottom course under I tern 
61, shall be as specified under 61.3. The size of aggregate required 
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for the bottom course under Items 62, 63, and 64x, shall be of graded 
No. 1 or No_ 2 stone, or a uniform mixture of sameJ as directed, ex­
cept that if specifically allowed by the Engineer a limited amount 
of No. 3 Stone may be used. Screenings used during the finishing 
process of dry rolling shall be of the size or sizes req aired by the 
Engineer. The broken stone shall be thoroughly harrowed after 
being spread and before being rolled, if required. 

When thoroughly rolled and keyed, screenings or other filler 
suitable for the class of work to be done shall be cast upon the 
stone or gra•·el during the finishing process of dry rolling in such 
amount and manner as. 1vill completely fi.11 the interstices and form 
a compact mass. Sufficient water shall be applied, rolling continued, 
and screenings added until the stones or gra\'el cease to sink under, 
-or move in front of, the roller. Upon comp]etion, the foundation 
material shall have the thickness indicated in the Drawings. :Ma­
ca<l.am must not be rolled \¥hen sub grade is softt or y·ielding, or 
\'i.' hen the rolling ca uses a -,,.va v e-like motion in the macadam or sub 
grade. Any disturbance or alteration of the surface of the prepared 
bottom course shall be corrected before the next con rse is placed. 

61.1 
62,7 

Placing Water-Bound Top Course.-The size of 
gravel required for top con rse under Itcm-61 shall be as 
specified under 6LJ. The size of aggregate required for 

top course under I tern 62 shall be No~ l or No. 2 stone, as required, 
and No. 5 and Ko. 7 screenings. 

The work required under Items 61 and 62 shall be performed in 
strict conformit:r with the provisions of this section so far as same 
are not inconsistent with the use of gravel for the top course re­
quired under Item 61. A course of stone or gravel shall be spread 
on the hottom course to such thickness as \vill produce the com­
pleted depth indicated on the Drawings. Cubical b 1 ocks 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 cro,,.vn, also to prevent any ,., .. ~avy surface. 
After the stone is spread upon the foundation it shall be harrowed 
to aid in producing a uniform and even surface. AnJ~ thin, flat, or 
oversize stones that a pp ear on the surface, at any time during t ~e 
process of construc.tion, shall be removed therefrom. 

The top course sha 1l then be rn lled until the material 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 run forward and bai:kward along 
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the edge of the metal un ti! the shoulder and metal are firm! y bound 
together. IV hen the s boulders and the sides of the macadam have 
been firmly mlled, the rolling shall progress gradually toward the 
center, fron1 each sidet untiJ the entire -course has been thoroughly 
keyed, the interstices of the metal have been reduced to a minimum, 
and all settlement bas ceased. Any low places that develop during 
rolling shall be loo sen ed and then refilled with the same kind of ma­
terial as that of \vhich this couTse is constructed. and again rolled as 
required herein. ~umber 5 or 7 screenings, or both, as required. 
shall be applied gradually during the finishing process of dry roll­
ing in such an amount as will completely fill the interstices. The 
screenings shall not be dumped on the surface oi the stone, but shall 
be cast thinly with a spreading motion of the shovel from piles at the 
roadside. After each light application of screenings tl1e surface­
shall be well rolled. The screenings shall not be allowed to cake or 
bridge on the surface oi the stone iii such manner as to prevent the 
perfect filling of all voids and the direct bearing of the roller on the 
surface of the stone during the finishing proces., of dry rolling. It 
may be required that the screenings be swept in with rattan or steel 
brooms. The rolling s ha 11 continue \\' hile the screen in gs a re being 
spread, so that the jarring effect of the roller will aid them in set­
tling to the bot.tom. The spreading and rolling shail continue until 
no more screenings \Vill go in dry~ £\To exce.s;; of screenings shall be 
used before applying water. 

Immediately~ after the voids of a section of pave1nent have been 
fi\led with screenings. the macadam shall be sprinkled until satur­
ated+ the sprinkler being folJo,..,.Ted b_y the rol1er. }'lore screenings 
shall be added if necessary. The sprinkling, sweeping and rolling 
shall continue unt j ! a grout has been formed that will fill al.1 the 
voids and will form a wave before the wheels of t1te roller. The 
macadam shall be kept wet at least twenty-four hours before the 
final rolling, and it shall be puddled as many times as may b~ neces­
sary to secure s..1tisfactory res11lts. 

\Vhen a section has been thoroughly grouted as described above, 
such section shall be left to dry out, after which it shall be opened 
to travel, but the surface shall be m;i.in tained until the en tire high­
-wa y has been accepted. Before final acceptance, a ·very thin layer of 
screenings shall be spread over the en ti re surface for "3 wearing coat. 
Ashes and cinders from fire boxes ~ha 11 not he dumped on the 
metal. Any litter that ma)' be dropped on the metal must be re­
moved ·before the roller passes o·ver it. The Contractor shall not 
work on maqidam roadviray construction during freezing Vi.'eather. 
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63. 7 Placing Bituminous-Bound Top Course.-( P enetra ti on 
Method) .-Both coarse and fine aggregates to be used in connection 
with bituminous materials sha!l be dean and free from all dust, dirt 
or other foreign matter. Upon the bottom course there shall be 
spread a course of NO~ 1 or NO~ 2 stone~ as req uired1 of su:fficien t 
depth to roll to the finished thickness shown on the Drawings. 
Cubical blocks of wood, or side and center guide forms of 
proper size shall he used to fix the depth of the loose material. In 
spreading, care must be taken to pre.serve the grade and crotvn, and 
also to prevent a wavy surface. After the stone is spread upon the 
foundation, it shall be harrowed io aid in producing a uniform and 
even surface. Any thin, Bat, or oversize stones that appear on the 
surface at any time du ring the process of construction, shall be re­
moved therefrom. The stone shall be so treated by harrowing and 
rolling that the surface will be free from all dust and fine material 
when the bi luminous material is applied. 

The top course shall then be rolled un ti! the metal ceases to 
sink under, or mo•·e in front of, the roller. The ro!Hng shall begin 
with the outside driver covering e<1nal parts of the metal and 
shoulder, and the roller shall be run 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 been 
firmly rolled, the rolling shall progress gradually toward the center, 
from each side, until the entire course has been thoroughly keyed~ · 
and all settlement has ceased. Any low places that develop du ring 
rolling shall be loosened and then refi \led. with the same kind of ma­
terial as that of w hie h this course is constructed, and again rolled, 
as required herein. During the finishing process of rolling, any 
large voids in this con rse shall be partial! y filled with No. 4 grit 
w hie h shall be whipped in to 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 ma teria I s pecifted will fill the remain­
ing voids and produce a dense surface when the road is completed. 
Any du st 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. 

1i\Tithout Jistnrbing the stone and grit, placed and rolled as de­
' crib ed, the bitumen, of the quality specified, and heated to a tem­
pera tu re between 230 and 350 degrees F., as required, shall be uni­
form \y applied to the surface by means of approved pressure dis­
tributors or hand sprinklin11: pots. 'I'he total quantity of bi tu men 
used, including the seal coat, shall be not less than 2Y, gallons per 
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square yard of pavement surface. lmmedia tel y after the bi tum­
inou s binder is applied, there shall be evenly spread over the eutire 
surface, hard, clean, uumber 4 grit of stone, slag, or gravel iu 
amount sufficient to :fi l1 the surface void:!:i. '1' he grit shall be evenly 
distributed wl th a push broom to insure the filling of the voids, and 
shall be so a pp lied as to !eave a minima m a mount of grit on the 
surface. The road shall then be thoroughly rolled hefore the bitu­
men stiffens enough to prevent the grit from being readily incorpor­
ated with it. The rolling shall continue un ti! a firm and smooth 
surface results, conforming to the req uirem en ts of the Drawings. 
Any surp!u s loose grit not held by the bi tu men sha 11 be swept off 
and the surface kept clean untir the seal coat of bitumen is applied. 

After this rolling, a seal coat of not 1 ess than Y, gallon of the 
same bituminous material heated as specified heretofore, shall be 
uniform! y spread over each square yard, and . the surface again cov­
ered with num her 4 or nu m her 6 grit at the ra le 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. 

64.6 Placing Concrete Foundation for Brkk Pavement.-Ex­
c ept where otherwise specifically prescribed under Item 64, all con­
crete construction required under that Item shall be perfo:rmed in 
strict conforrni ty with the provisions of Sections 0.85 to 0.105 in­
clusive, of these Sp eci&ca tions~ 

The Contractor shall provide a suitable temple! cut to conform 
to the cro;"--n in die a ted on the Dra ,,.,·ings. I 1n media tel}r prior to 
placing the concrete, the subgrade shall be brought to an e•·en sur· 
face, and shall be thoroughly compacted. The surface of the sub­
grade shall be thoroughly wet, but sha\1 show no pools of water or 
mud when the concrete is placed thereon. 

Concrete over a1 l new tr en ch excavations, unless othervi,ri sc­
shown on the Drawings, sha 11 be rein forced by twi sled or other,,,.; se 
deformed bars having a sectional area of not less than 25/100 of a 
square 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 concrete has been shaped by the use of 
the temple!, it shall be floated in such manner as to thoroughly com­
pact the concrete and produce a surface w hie h shall con form so 
nearly to that indicated on the Drawings that it will nowhere vary 
more than one-half of an inch from the templet, or from a ten-foot 
straight edge applied to the surface of t be concrete parallel to the 
center line of the pavement. 
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Concrete curbs of the dimensions shown on the Drawings sh all 
be constructed in the manner specified for concrete foundation. 

64.7 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 1 Y, ;nches unless 
otherwise shown on the Drawings. The sand shall be sullicien tl y 
dry to permit of proper spreading. The templet shall be drawn for­
ward and backward until the surface of the cushion conforms ex­
actly to the required cross-section. The cushion shall he 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 shali again be drawn over the cushion. 
Any depressions shall be brought to the proper grade by I he addi­
tion of sand, and the surface struck off wi' 1

• the templet and re­
rolled. The use of the temple! 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. \Vhen 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 y.; inch above the curb on 
each side. Care must be taken not to disturb the cus hlon before 
placing the blocks. 

In moving paving h locks from the plant to the site of the work, 
throwing, dumping or other rough treatment of the blocks which 
will materially injure the same, will not be permitted. They s ha\! 
be piled neatly, in proper quantity, ou !side l:he curb before the final 
preparation of the su hgrade. In delivering the blocks from these 
piles to the paver, they must not be dumped from wheel bar­
rows, but sh a11 he c aaied or con,~eyed on gravity carriers or other 
suita hle devices. 

Blocks shall be laid with the best edge up, in straight course,, 
across the road, and so as to break longi.tudinal joints approximately 
at the cen !er of each block. The long dimensions of the h locks 
shall be perpend icu Jar to the center line of road o·n the tangen Is. 
and practically para lie! to ra dins of curve when the latter is greater 
than 150 feet. All blocks shall be laid with tbe lugs in the same di­
rection and set as closely together as possible. \\'hole blocks shall 
be used except in starting or finishing a course, and in all cases, tbe 
end joints sha!l be made close and tight, tbe joints to be at right 
ang!es to top and sides. The cutting or trimming of blocks shall 
he done by experienced men, and proper ca re shall be taken not to 
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fracture or in jnre the parts to be used. The fractured ends shall be 
turned toward the center of the roadway. All blocks when laid 
shall be clean, and kept clean, and entirely free from dirt or other 
foreign matter, nn ti! the pavement is completed. The pavement 
. ~hall be thoroughly dampened by sprinkling, and all soft, porous, 
or unacceptahle blocks 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 reb nil t. 

Unless otherwise shown on the Drawings, blocks known as 
Hillside Pa vers 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 rolled with a self-propelled 
tandem roller weighing not less than 3 tons nor more than 6 tons. 
The rolling shall begin at the side of the pavement, the ro Her being 
operated slowly, parallel to the center line and working inwardly 
until the center of the road is reached, when the ro Iler shall move 
to the opposite side and proceed as before. As the roller passes 
hack and forth. it shall overlap its con rse each time. A ft er one 
rolling of the entire surface, the speed of the roller may be in­
creased and the rolling continued nntil the blocks are thoroughly 
and evenly bedded in the sand ens hion. Any blocks that are not 
acceptable after the rolling shall be removed and rep laced with ac­
ceptable ones. Portions of the pavement inaccessible to the roller 
shall be thoroughly rammed with a paver's rammer weighing not 
less t bau 50 pounds, a plank not less than 6 feet long, 10 to 12 inc hes 
\'io-ri.de and 2 inches thick being interposed bet'i.veen the pavement 
and the rammer. Tbe plank shall be laid parallel to the curb and 
moved so that the surface will be rammed equally and brought to 
the proper elevation. \V hen the rolling and ram ming are completed 
properly. the surface of the pavement shall conform so nearly to 
t bat indicated on the Drawings that it will nowhere depart more 
than ~ inch from properly formed templets or a 10-foot straight 
edge applied to its surface parallel to the curb. After rolling and 
ta roping, the joints shall be inspected. and if I he cushion has been 
forced up between \he blocks more t ban Y, in ch, 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 
join ts, they shall be filled with cernen t grout filler. The b Joe ks shall 
be thoroughly wet i m mediately before the filler is a pp lied. The 
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grout filler shall consist of an intimate mixture of equal parts ol 
sand and cement. A it er the sand and cement have been t horoug hl y 
mixed dry until the mass assumes a uniform color, a bate h not ex­
ceeding 2 cu hie feet of the m ixtme shall be placed in a suitable box 
or a machine specially adapted for that purpose and thoroughly 
mixed, w bile water is being added slow iy, until there resu Its a grout 
of the consistency of thin cream. ~rhe mixing shall be continued 
until all the grout is removed and appJied· to the surface in small 
quanbttes. Grout shall be applied first in sufficient quantity to 
about half fill the joints and as soon as it is placed upon 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 bas been 
made. Before the first has begun to set, the second, a slightly 
thicker coat, shall he applied in a manner similar to that just de-­
scribed, and shall be sufficient to completdy fill the remaining space 
in the joints. As rapidly as the grout is applied, it shall be swept 
with brooms until 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 in sure a full joint. a rn bber 
sq neegee shall then be pushed a cross the joints at an angle of ab on t 
45 degrees. 

The Contractor shall provide thin metal strips 1/16 inch 
by 6 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 gronting will end in a vertical joint. These strips 
must be taken on t when the grout becomes stiff. 

After the filler has been placed and has attained its initial set, 
one inch or more of sand .. earth, or other suitab]e material, shall be 
spread over the en tire snrface, and shall be kept wet for at least 
IO days. No traffic shall be allowed on the pavement during this 
I 0-da y period, or during a longe.r period, if necessary. All sand and 
other accnmulations must he removed and the pavement thoroughly 
cleaned before final inspection. 

Expansion joints of the dimensions indicated, shall be placed 
where shown on the Drawings. Joints shall extend the full depth 
of the bricks. A prepared bituminous material that will remain 
pliable at all temperatnres to which it may be subjected as a street 
paving filler shall be used for filling these join ts. It shall consist 
of all-bitn minous (or a bi luminous mastic) filler containing not less 
than 35 per cent pure bitumen. The material shall be premolded 
into strips of suitah le length and of the required depth and thick­
ness. and shall be laid in the pavement with the ends close! y joined 

Vol. !-8 
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as the bricks are being laid. The filler shall completely fill the joint 
when in place and no gravel, cement, or 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 0.85 to 0.105 inclusive, of these 
Specifications. 

§5.6 
65.7 

Concrete Pavement.-Except when otherwise s peci­
fically prescribed under Item 65, all concrete construc­
tion required under tba t item shall be performed in strict 

conformity with the provisions of SectiOns O.SS to 0.105 inclusive, 
of these Specifications. 

Coarse aggregate shall consist of No. 34 size ; each particle shall 
be clean, hard, du rab!e 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 thoroughly wet, but shalJ show no 
pools of water or mud, when the concrete is placed thereon. 

Concrete over a11 nev;,r trench ex ca va tions, unless otherwise­
sho-w·n on the Drav,,rings, shalJ be reinforced by t\visted or other\vise 
deformed bars having a sectional area of at least 25/100 of a square 
inch, placed 2 inches fTom the bottom of the concrete slab, ex­
tending over the full width of the trench and at least 2 feet on 
each side. The pa''" men t s ha 1l be placed in one course. The Con­
tractor shat] provide a suitab1e temp]et cut to conform to the crown 
indicated in the Drawings. The so rface of the concrete shall be 
struck off by means of the templei which shall be moved with a 
combined longitudinal and croSiS- wise motion. When the templet 
is ,.ithin three feet of a transverse joint, it shall be lifted to the 
,ioint and the pavement stTuck off by moving the temp]et away from 
the join I. Any excess concrete shall be removed. Any holes lei t 
by removing any material or device used in constructing the joint 
e hall be i m mediately fi l!ed with mortar com posed of 1 part of ce­
ment and 1 _~.-:; parts of fine aggregate. 

After being brought to the established grade '"'ith the temple!, 
the concrete 'hall be finis bed from a suitable bridge, no part of 
which sha!l come in contact with the concrete. The concrete shall 
be finished with a wooden float 6 inches wide, and not less than 16 
or more than 24 inches Jong, in a m~anner to thoroughly compact it 
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and produce a surface, free from depressions or inequalities of any 
kind. The finished surface of the concrete shall conform so nearly 
to that indicated on the Drawings that it will nowhere vary more 
than ~ inch from the templet or from a IO-foot 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 "ill pro­
duce these results may be used. The edges of the pavement shall 
be rounded or be\reled as sho-,,.vn on the Dra -..vings. 

Transverse join ts sh all be ;4 inch in width. and shall be placed 
.across the pavement perpendicular to the center 1ine1 30 feet apart 
nnless otherwise shown on the Drawings. All joints shall extend 
through the entire thickness of the pavement1 and particu]ar care 
must he 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 
Jess than Y, in ch above the finished surface. This Joint filler shall 
consist of tarred pa per or a premolded joint composed en tire ly of 
bi tumino11s ma teriais, or of a bituminous mas tic consisting of not 
Jess than 35 per cent pure 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 as to leave the tVi{O edges at the same 
elevation. Before the road is open to traffic, the joint filler shall 
be cut off }'.l inch above the surface of the road. 

As soon as a section of pa vernent has been finis hcd as described, 
lt shall be entirely covered with canvas so supported as not to touch 
the pavemen I. As soon as the concrete has sufficiently hardened to 
prevent pitting 1 ~he canvas n1a y be removed~ and the s.u rface of the 
pavement shall be sprayed with water and shall be kept wet until 
the concrete has thoroughly hardened. \~'hen the concrete has set 
to an -extent that the surface of the pavement \Vil l not be marred 
by men walking upon it, it shall be covered with not Jess than 2 
inches of earth, or other sui tab 1 e material, which c

0

overing shall \>e 
immediately wetted and shall he kept wet for at least 10 days. It 
shall be removed and disposed of before 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 l>e 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 inclnde the quauti ty i

0

n sq nare yards, meas-
63.8 ured in place, constructed within the !imi ts shown on 
64.8 the Drawings or designated by the Engineer, including 

64x.8 curhs if bult. The unit prices stipulated for these i terns 
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 sub grade and building the pavement as shown on the 
Drawings or specified, and maintaining it in good condition un ti! the 
completion of the Contract. 

Item 67 
Guard-Rails 

ii7.l Deseription.-Where indicated on the Drawings or or­
dered by the Engineer, the Contractor shall furriish and erect wood­
en guard-rails of the type shown on the Drawings. 

67 .2 Materials.-Pos ts shall be of sonnd, · seasoned red 
cedar, white oak, tamarack, chestnut, or other satisfactory wood, 
entirely stripped of bark or skin, not less than 6 Y, 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 plumb, not more than 8 feet a part 
between centers, and set not less than 3 feet in to the ground, with 
the sides toward the highway on a true line or as directed. The 
lower part of each post, to a point a bout 3 feet from the top shall be 
charred as directed. 

Rails shall he 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 M isccllaneou s, and of 
a length eqttal to twice the distance between adjoining posts, ap­
proximately 16 feet. 

67.3 Erection~Post-holes shall be excavated sufficiently 
large to proper 1 y admit the post and !eave room for setting. Re­
filling shall be of proper material and thoroughly tamped. The top 
rail shall be set on a slope, and the side rail shall be notched in to the 
post. Both rails s ball be neatly joined and securely nailed, and 
shall show a true alignment when the gnard-rail is completed. 

67 .4 Paiuting.-\\'hen 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 I he posts, the tops of the posts, 
and all parts of the rails that will be inaccessible after erection shall 
be pain i~d with two coats, and after erection the rails shall be given 
three coats, of best w bite lead and linseed oil 
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67.5 Payment.-The quantity of guard-rail to be paid for un­
der this i tern shall be the number of linear feel actually built in ac­
cordance with the Drawings and directions, as measured along the 
structure. The unit price stipulated uuder this item shall include 
the cost of furnishing and erecting al1 posts and rails, of ex ca va ting 
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 

Wire Fences 

68.1 Description.-\V ire fences of the types shown on the 
Drawings and described herein shall be furnished and erected wher­
ever ordered~ 

68.2 Materials.-In genera!, posts shall be of sound, seasoned 
red cedar~ ~,hi te oak, tamarack, ch es tn u t, or other satisfactory wood, 
entirely stripped of bark or skin. They shall be reasonably straight 
and roughly roofed on top; and shall be set plumh and at the loca­
tions ordered. The lower part of each post, to a height which will 
be about 6 inches above the surface of the gronnd when set, shall he 
c barred as directed. In general, posts shall be spaced about 16 feet 
apart except at comer posts or straining- posts, at either side oi 
gates, and at other places as required, where they shall be spaced 
about 8 feet apart as shown on the Drawings. Line posts shall be 
not less than .5 inches in diameter at any section, and shall be set 
into earth not less than 20 feet, or into rock not less than I Y, feet. 
Straining and corner posts sha 11 be not less. than 8 inches in tliamete r 
at any section, and {i hall be set intO earth not less than 3 j{ feet, or 
into rock not less than 2 feet, unless otherwise ordered. Other 
types of posts of equivalent durability, siren gt h and a ppeara nee 
may be submitted for approval as subs ti tu tes for the w~oden posts 
specified. 

~l\.t comer and straining posts, at gates. and at other places re­
quired, wooden braces and No. 9 gage wire guys shall be fumi shed 
and placed as shown on the Drawings or directed. 

The fencing shall consist of galvanized steel wires of the number, 
size and approximate spacing shoVi.•n on the Drawings or described 
herein, and. un1ess othenvise sho"''TI on the Drawings, shall be equa] 
iu all respects to the Page fencing, made by the Page Woven Wire 
Co., having all line wires No. 7 gage, and all stays No. 9 gage, or to 
the fencing made by the American Steel & \Vire Co., having all 
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wires No. 7 gage. Wire gage numbers used are those of the U. S. 
Steel Wire Gage, and the gage specified is that of the wire before 
galvanizing. Unless otherwise indicated on the Ora wings, 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 sufficbitly large 
io properly admit the post, and leave room !or setting. ·where rock 
is encountered, the posts shall be set in ho Jes excava led by blasting 
or other satisfactory met hod, or shall be secured by other methods 
permitted or directed. Refilling shall be of proper material and 
thoroughly tamped. The fencing s ball be a ttac bed to the posts by 
ineans of galvanized staples, or by other approved means. During 
eredion the fencing shall be subjected to suitable tension, and when 
completed; shall be satisfactorily taut, true to line, and ful!y in con­
lorrni ty with the Drawings and with good practice. 

68.4 Payment.-The quantity to be paid for under I tern 68 sha!l 
be the number of linear feet of fence actually built in accordance 
'"vith the Drawings or orrlers~ as measured aJong the st:ructur~, but 
not including gate openings, the length of each of which shall be 
t be distance bet ween centers of gale posts. The price stipulated 
under this item shall include the cost of furnishing and erecting all 
posts~ braces, "'~ire g'.J..}'"l and "';re fencing, the cost of excavating 
and refilling post holes, of charring posts, and of hardware, and al! 
expense incidental to completing the \\'Ork in a sati sfac:tory man­
ner~ Bnt the cost of metal "\Vork required for gates, hinges and gate 
fastenings, shall be paid for nnder Item 82, l\Iiscellaneou s Cast Iron, 
Wrought Iron and Steel ; and that of Ju mber rnqui red for gates. 
other than that required for gate posts, shall be paid for under Item 
71, Timber and I ... umber, Miscellaneous. 

Note~ There is no Item 69. 

Item -;:i 

Protective Boom and Accessories 

70.1 Description~The Contractor shall furnish and place pro­
teci-Jve booms, inc]uding chains, bolt~. and other accessories as 
shown on the Drawings or ordered. 
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7!1.2 Lumber.-Timber and lumber 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 i umber 
to be paid for uuder this item shall he spruce, Douglas fir, or other 
satisfactory wood, of a grade equal to that specified under Item 71, 
Timber and Lum her, Miscellaneous. "When fair 1 y wet, its weight 
·shall not exceed 45 pounds per cubic foot. Before being assembled, 
and w bile dry, all tirn her and lu m her shall be painted with two coats 
-0f best white lead and linseed oil, and a third coat shall be put on 
after erection and when danger of marring is past. 

7!1.3 Wrought Iron.-l:-nder this item wrought iron chains, 
bolts, steel plates, and other accessories required in the construc­
tion, or for the anchorages, of the protectiv·e boom shall be fur­
nished and placed as shown on the Drawings or ordered. AH 
wrought iron shall be of an acceptable q ua!i ty for the purpose con­
templated. The claims shall conform to the Standard Specifications 
for Iron and Steel Chain of Class B, Iron Chain,. published in the 
1915 Year Boak of the American Society of Tes ting :l.fa teri als. 

711.4 Payment.-The quantity of timber and lumber to he paid 
for under this i tern shall include the number of thou sand feet board 
measure actuany placed in accordance with the Drav;,rings or orders. 
Should any round timber be used it shall be measured for payment 
as square tim her of the 1 argest size, omitting fractions of an inch, 
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, , ... orking, painting and placing the 
protective boom, and all expense incidental thereto, except the co~t 
-0f wrought iron and steel which will be paid for under Item 82, 
:li!iscellaneous Cast Iron, W rough t Iron and Steel. 

Item 71 

Timber and Lumber, Miscellaneous 

71.t Description.-Timber and lumber of 1·-arious sizes not 
-Otherwise provided for may be ordered and shal! be furnished by 
the Contractor, 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 No. 1 
Common, as specified in the standard rules for grading timber and 
lumber adopted by the Northern Pine 1\fanufactarers Association, 
the Southern Pine Association, and the :National Hardwood Lum­
ber Association in effect January l, 1916. 
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Unless noted specifically in the Drawings or Specifications, the 
Con tractor will not be reqnired to furnish a'.'y bard wood lumber 
urider this i tern. 

71.2 Payment.-The quantities of tim her &nd lum her to be paid 
for under this item shall include the number of thousand feet hoard 
measure actually placed in accordance with the Drawings, Speci­
fications and orders and not included under other items. Should any 
round tim her be used it shall be es ti mated 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 shal! include the cost of all bolts, spikes and other fasten­
ings and of all other materials, and all expense incidental to furnish­
ing, working and placing the timber and lumber satisfactorily. 

No tim her or !nm ber shall be paid for under this i tern 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 pur­
poses, the cost of which is to be included in the unit price stipu­
lated for the ,:i;,•ork in connection with which it is used; unJess 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. 

72.1 
72x.l 

I terns 72 and 7ZX 

Timber Piles 

Description.-The Contractor shall furnish and drive 
piles of the qnality herein specified in the positions 
shown in the Drawings or ordered. Such piles s hal\ 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 driven at the ti mes, locations, and to the depths 
required by the Engineer. 

Item n shall include all such piles 20 feet, or less, in length. 
Item 7Zx shall include all such piles more than 20 feet in length. 

72.2 Quality.-Pi!es shall be of sprnce or hard wood, and 
72x.2 shall be cut from growing trees when the sap is down ; 

they shall be d1se grained and solid, free from cracks. 
shakes~ Jarge or unsound knots, decay, or any other defects which 
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would impair their strength or du ra bili ty. Piles shall he 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 exceeding 30 feet, 
7Zx.3 piles shall have a diameter at tip of not less than 9 

· inches; for piles longer 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 'ii'irood, free from the effects of driving1 \Vhen cut off 

· at the required elevation. No splicing will be permitted. 

72.4 
7Zx.4 

Driving.-Tt is expected that piles will be driven to 
the depths sho'i.vn on the Dra\-..'ings, but modification 
ma}~ be made by the Engineer in accordance -,,.";th the 

conditions developed. A steam-hammer is preferred, but .a drop­
hammer may be used, provided the weight of the hammer and height 
of fall are satisfactory. \Vhere directed, a water jet shall be used to 
"'ssist in driving. The sma 11 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
lower shall he used. All piles broken, split, or otherwise injured, 
:o.nd pi1es driven too low, out of position, or in any respect improp­
er\ y driven shall be satisfactorily rep 1 aced at the Contractor's ex­
pense. 

12.S Cutting to Grade.-T'ile s 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 clirYed suTfaces, to the end that a smooth, level 
bearing shall be provided at the exact elevation. 

72.6 Payment.-The amount of piling to be included for 
72x.6 payment under these.items shall be the number of linear 

feet actual! y in place in accordance with the Ora wings 
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 use. 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 lull length ordered by the Engi­
neer, whether cut off or not. The unit price stipulated for these 
items shall ind11de· the entire cost of all labor and materials neces­
sary for furnishing. placing, and Ctl tti ng off the pi1es in a sa tisfac­
t orv manner, and a]l expense incidental thereto. 
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Item 73 

Wood Sheet Piling 

73.1 Description.-The Contractor shaU 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 
be driven at the times, locations, and to the depths required by the 
Engineer. 

7 3.2 Materlals.-Sheet piles sha l1 be of sprn ce, or longlea f 
yellow pine, of a grade equal to that specified under Item 71, Tim­
ber and Lum her, :l.fiscellaneous. Sheet ·piles shall be tongued and 
grooved1 or splined and grooved, and of the dimensions shown on 
the Drawings or ordered, but shall not be less than 4 iu ches, nor 
more than 6 inc hes in thickness. Where 6-inch sheet piles are re­
quired, each pile shall consist of three 2-inch planks spiked or bolted 
together as shown on the Ora wings. 

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 oondi lions developed. 
\Vhere directed, sheet piles shall be driven by the aid of a water jet 
and with a suitable cap or follower. All piles broken, split, or other­
\,rise injured~ and piles driven too low, out of position, or in any 
respect improperly driven, shall be satisfactorily replaced at the 
Contractor's expense. Piles shall be sawed off at the required e le­
va tions, and the pile head after sawing shall be sound and level. 

73.4 Paymen~ The amount of sheet piling to be paid for un­
der this item shall be the number of thousand feet board measure of 
sheet piling actually iu place in accordance with the Drawings and 
directions ... measured below the cut-o:ff1 and in addition, one quarter 
of the quantity measured above cut-offJ no alloi.vance being made 
for piles that are damaged, broken or otherwise unfit !or 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 i tern shall 
foclude the eu tire cost of all labor and materials necessary for fur­
nishing, placing and cutting off the piles in a satisfactory manner, 
and all expense inciden ta! thereto. 



REPORT OF CHIEF ENGINEER 

Item 74 

Steel Sheet Piling 

123 

74.1 Description~Steel 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. 

74.2 Requirements.-Steel 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 .-ome standard make of integral rolled section, 
shall 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 at 
the joint. Un leos otherwise spedfi ed on the Ora wings, piles shall 
have a web thickness of not less than j1 inch, and shall weigh not 
less than 35 pounds per square foot when interlocked. Where 
shown on the Drawings, comers shall be formed by the insertion of 
a special member. Each pile shall have a hole punched near one 
end for handling. 

74.3 Tests.-Mill tests and inspection will be made under the 
supervision of the Engineer1 but the Contractor shall, at his ow·n 
expense, arrange for- a testing machine at the mill or shop, and -the 
; est 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. \Vhere necessary to procure the proper 
penetration, a water jet shall be used. The methods and equipment 
shall be such as not to injure the piles unnecessarily. For this pur­
-po se suitable dri,re caps shall be used. U n1ess otherv,rise permitted, 
a steam hammer shall be employed !or driving. Should the use of 
drop hammer be allowed, the Contractor shall employ only operators 
who are ski lied in work of this kind, and the weight of ham mer and 
height of fall at all time.< shall be subject to the approval of the 
Engineer. Before drivmg, the piling shall be assembled in sections 
not less than 10 feet long, and no pile in any section shall be driven 
more than 5 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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met hod of procedure the hammer shall be properly off set 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, 
or in any respect improperly driven, shall be satisfactorily replaced 
at the Con tractor's expense. 

7 4. 5 Payment-The amount of s tee! sheet piling to be paid for 
under this item shall be the number of tons of 2000 pounds actually 
driven in accordance with the Drawing.s and Specifiactions. Test 
piles, when ordered, shall be paid for under this i tern, when driven 
to the satisfaction of the Engineer. Payment for test piles shall be 
made for the full length ordered. The unit price s ti pula ted for I his 
item shall include the en tire 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, 
sue h work shall be paid for as Extra \'Ii' ark, under Section 0.19 of 
the Specifica lions. 

Item 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 Ca st Iron Pipe and 

.Special Castings of the American Society for Testing Materials, as 
published in the 1915 Year Book of that Society. 

7 5.2 Payment....:-The pipe to be paid for under th is i tern shall 
include the quantity in tons of 2000 pounds actually placed in the 
"'·ork in accordance •~lith the Drawings and directions, as weighed 
for payment under the provisions of the specifications of the Ameri­
can Soci ty for Testing Materials ref erred to in Section 7 5. L 

The unit r, rice s ti pula ted for this item shall in du de 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 lron and Steel. These unit prices 
shall include the cost of making tests, coating, transporting, and 
all other expense incidental to delivering the pipe in good condi­
tion at the site of the work. 
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Item 76 

Laying Cast Iron Pipe 

16.1 Description~This item shall include the laying of cast 
iron pipe and special castings, as requirLd by the Drawings or 
Specifications, or as prescrihed by the Engineer. 

Each length of pipe, unless otherwise permitted, shall be sup­
ported near each end by suitable wooden blocks and wedges of 
sound lumber4 On grades, unless otherwise permittedt the pipe 
shall be laid v,.;th bells pointing up hill. The spigot ends of bell and 
spigot pipes shall be inserted into the bells to their full depths. 
Ea ch joint space shall be of uniform width, and packed with clean, 
•onnd 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 oi mo! ten lead. After the joint has been run 
it shall be calkcd 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. Alter 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 
length. 

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, actual! y laid in accorda nee with the re­
quiremen ts of the Dra""-'ings or Specifications, and the instructions 
of the Engineer. 

The unit prices stipulated for this item shall in elude the cost of 
cutting, handling, and laying pipe and specials, labor and material 
for joints~ testing if required, 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. 

Note.-The price bid under this item will be stated in terms of 
cents per inch of diameter per linear fooL 

Item 77 

Flood Gates 

17.1 Descriptinn.-Under this item the Contractor shall fur­
nish an.d 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 outlets of sewers and storm water ch an-
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n els, on hydraulics, canals, tail-races and other artificial channels, 
at the places shown in the Drawings, or as ordered, t-0 effectualiy 
prevent the ingress of flood waters. This i tern shall in du de a 1l 
la l>or and material nsed in the complete mechanical assembling of, 
and all materials incorporated in, all detail parts, including gates, 
frames1 guidest gate stems, gate stem bracketsJ operating stands or 
other hoisting devices, together with all anchor bolts, fittings, and 
any other parts or appurtenanres required in connection therewith, 
in :>ccordance with the Drawings, Specifications and instructions of 
the Engineer. The Con tractor shall exercise especial care to obtain 
proper alignment of the various working parts, to seen rely 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 
concrete or masonry. 

11.2 Cast Iron Flood Ga tes~U nless otherwise shown in the 
Drawings, or specifically ordered, east iron fiood gates shall be of 
the hand--0pera ted, rising stem, sluice gate type, equipped with 
bronze · mounted bearings and wedges, and opera ting in cast iron 
bronze-lined guides of lengths sufficient to properly hold the gate 
leaf when raised to full height. Sl!tice gates may be circular or 
rectangular, as may be required; they shall operate smootloly whe11 
under pressure and shall be water-tight when seated. 

The Contractor shall furnish the Engineer ,,,-; th a statement of 
the make and type oi gate which he proposes to supply, and when 
required, shall furnish a lull 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 shall be of 
approved design, made by manufacturers of established reputation 
for this class of work, and shall be de signed to sale! y 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 ins tall a ti on 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 
District. 

All cast iron nsed in the construction of flood gates shall be 
strong, tough gray iron of good quality, free from cold-shuts or 
injurious 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 
bronze. Cold-rolled, cold-finished or oold-straightened bronze will 
not be accepted. 
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71.3 Steel Flood Gates.-The Con tractor shall provide where 
required for local Hood control works, in or near cities and villages, 
sluice gates built up of structural s tee! shapes in accorda nee 
with the designs and instructions of the Engineer. All structural 
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 :J.fa teria\s. 

Guides for stee 1 gates shall be of cast iron, or of structural s tee! 
as required and shall be set truly straight and parallel. 

\Vherever possible, rivets shall be machine driven at the shop .. 
All rivet work sh all be punc bed accurately with holes ' l /16 inch 
larger than the size of the rivet, and when the sections are 
assembled the holes must be truly opposite. No drifting, resulting 
in distortion of the metal, will be allowed; if 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 connecting parts are temporarily pnt 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. 
A.11 rivets when driven must completely fill the holes; the heads 
must be in fu 11 contact with the surface, or counteTsunk when so 
required. 

\~here rollers are required these sha\i be of cast steel, true to 
pattern, of workmanlike finish, and free from injurious blo\l.rhoJes 
and defects. They shall conform to the Standard Specifications for 
Class B medium steel castings, as published in the 1915 Year Book 
of the American Society for Testing :Materials. 

Cast iron and bronze fittings for stee 1 gates shall conform to the 
specific.a tions for cast iron and bronze under Section 77 .2. 

71.4 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 ,,;ith square 
cut threads. When the threaded portion is subj eel to submergence 
it shall be of bronze of quality equa I to that of Parson's manganese 
bronze. Stems shall be in sections of approved lengths, fastened 
together by means of strong couplings of approved pa Item, and 
shall ·be supported by approved wall or guide brackets at iu tervals 
not exceeding 10 feet. Such brackets shall be bronze lined and ad­
justable. 

Stems equipped '"'ith 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 backrol!ers monnted 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 ena hie one man to 
raise or lower the gale under the full bead without =cessive exer­
tion and with reasonable 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 suitable cranks. 

Opera ting stands and hoisting devices shall be equipped with a 
paw I, brake, or other sui ta hie device to prevent retrograde action. 

Anchor bolts and base plates of operating stands or hoisting 
devices shall be strong enough to withstand an upward thrust at 
i east equal to the full force which the mechanism is capable of de­
veloping. 

When required, gears and the threaded portions of stems s ha II 
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, shal\ be fur­
nished under this item, ii required. 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 used in 
!heir constmction shall be of quality equal to that specified un­
der Section 77.2. 

77.7 Painting.-All metal work before leaving the shop, shall be 
thoroughly deaned from all loose scale and rust, and all parts which 
a re not to be embedded in concrete shall be pain led wi. th one good 
coat of approved paint. After erection ti..vo more c:oa ts 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, nu ts, tapped holes, pins, bored pinholes and all 
machined surfaces shall be coated with white lead and tallow or 
other rust-preventing Ju bric a ting compound satisfactory to the En­
_g-ineer. 



REPORT OF CHIEF ENGINEER ll9 

71.8 Payment.-The quantity to be paid for under this i tern 
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 nnit price stipulated for this 
i tern shall include the cost of furnishing and placing the gates and 
appurtenances as directed, ~nd of all labor and materials incidental 
thereto, including their maintenance during construction, so that 
•hey will be left in good operating condition at the close of the Con­
tract. 

Item 78 

Steel Highway Bridges 

78.1 Description.-Steel highway bridges of approved design 
shall be furnished and erected wherever shown on the Ora wings. 
rhese '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. 

Unless otherwise explicitly prescribed, all materials to be fur­
nished and all work to be done under this item shall conform to the 
requirements of the General Specifications for Steel Highway 
Bridges, dated 1911, of I he State Highway Department, Columbus, 
Ohio, in so far as such specifications apply to steel bridge super­
structures. 

\\'herever 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 specifica tion.s, such words shall be 
understood to mean the Chief Engineer of The Miami Conservancy 
District, 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 shall be understood to be omitted. 

All bridges required nuder this i tern shall be of the class desig­
nated in the above men tinned specifications as Cla.ss C-Bridges for 
country roads with light electric cars or heavy highway traffic ; 
but none of them will carry electric cars. Unless otherwise shown 
on the Drawings all bridge floors shall consist of creosoted wood 
blocks laid on creosoted plan ks. 

The Contractor shall fu mi sh the Engineer· with stress sheets 
showing the maximum stress to which the mem hers are to be sub­
i ected, based upon the loading specified, and computed in accord­
ance with the provisions of the High way Department specifica lions 
referred to herein. 

VoL. ~ 
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78.2 Creosnted Wood B!C>ck FloC>rS.-All timber entering into 
the construction of the !loor system shall be equal to creosoted long­
lea f yellow pine. The nailing pieces shall be bolted to the meta I 
joists, or prevented from sliding by other approved means. The sub­
planking s ball have a commercial thickness of not less than 3 inches, 
and shall be securely fastened in place by approved means. The 
retaining pieces, scupper blocks and wheel guards shall be fastened 
to the steel joists by means of one f.f-inch hook bolt at each end of 
each piece of the wheel guard, and at each intermediate scupper 
b Joe k, or by other approved means. The scupper blocks shall be 
placed at intervals of not more than 4 feet, and shall be rigidly 
fastened to the retaining pieces by means of wire spikes in addi­
tion to the bolts above described. Standard-sized was hers shall be 
used between the heads or nuts of bnl ts and lag screws, and the 
faces of timbers. The depth of the wood block paving shall be 3 
inches, and the pavement shall be crowned 1 Y, inches, or as di- . 
rected. Other requirements as to the ftoor 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 lur­
ni shing, erecting and p~inting, the bridge super-structure complete, 
in accordance wi I h the Drawings and Specifica lions, toge! her with 
all ·floor timbers, floors, pavements, guards, and other a ppurten­
ances1 but not in c]u ding the sub-structures and bridge approaches. 

N ote.-There are no I terns 79 or 80. 

Item 81 

Raising, Removing, and Re-erecting Existing Steel Bridges 

81.1 Descriptiont--.-'1-rherever so shown on the Dra \\'ing: s. ex­
i sting steel bridges shaU be raised, removed, transported to the 
po in ts designated, and re-erected, as indicated on the Drawings} 
and described herein. The work to be done under th)s item shall 
include a!l false work, staging, metal work, repairs to superstruc­
turet including floors and pavements, and all other labor, materials 
and incidentals necessary to complete the work contemplated and 
to leave the bridges, at the termination of this Contract, in as sa tis­
factory condition as they were when the work under this item was 
begun, bnt it shall not include any materials or labor reqnired for 
constrncting or reconstructing the su b-strnctnre or approaches. 
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81.2 Payment.-F or all iabor, materials and incidentals re­
quired to raise, remove, transport and re-erect existing steet: ·bridges, 
as described herein and as indicated on the Drawings, the Con­
tractor shall receive the 1 ump sn m sti pn lated 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. 

Item 82 

Miscellaneous Cast Iron, W ronght Iron, . and Steel 

82.l Description~L-nder this item, the Contractor shall fnr­
nish miscellaneous cast iron~ lVrough t iron, and steel, which is not 
included under other items, in the quantity and of the dimensions 
shown on the Drawings, or ot her\'\~is.e requiredt 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 hand rails; anchor bolts and tie rods or truss 
rods; .laaders and :steel plates; chains and accessories for protective 
boom; and other similar material. All wrought iron and steel fur­
::iished under this ite:n shall be of acceptable quality and finish for 
the purpose contemplated. All cast iron shall be strong, tough and 
even grained artd all castings shall be true to pattern, free from 
b 101•:.r-hoJes, 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 he 
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 t\vo good coats of best carbon paint or sue h other paint as 
may be ordered, colored as required. No painting shall be done on 
<lamp or dirty surfaces. 
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82.3 Payment.-The quantity of cast iron, wrought iron and 
steel to be paid for under this item sball be the number of ponnds 
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
den ta.I thereto. No cast iron1 wrought iron or steel, which is not 
spe cifica!ly ordered, shall he paid for under this item, and this item 
shall not be held to include the metal used for covering forms, for 
proper 1 y spacing or supporting the sides of forms or moulds, or for 
su pportiiig or securing s tee! reinforcing ; neither shall it be held to 

include spikes, bolts, and other metal used in timber s tructnres 
except when otherwise specified, nor any metal which by 
reasonable inference is necessary for doing work or furnishing 
material covered by other i terns, 

Item 83 

Bronze 

83.1 Description~Under this item the Con tractor shall fur­
nish and place bearing plates of lltonel lit eta! or Manganese Bronze 
i11 hinged arches of discharge conduits, as shown on the Drawings. 
Mone! metal or bronze shall have au ultimate tensile strength of 
not less than 65 ,!XXJ pounds per square inch, a yield poiu t of not less 
than 32,000 pounds per square inch, and an elongation of not less 
than 25 per cent in two inches. No metal shall be mannfactnred 
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 num her of pounds actually placed as ordered. The price s ti P­
u lated in this i tern shall include the cost of all materials, fabricating, 
placing, and al! expense incidenlal thereto. 

Item 84 

Wire Rope 

84.1 Description.-Wire rope may be reqnired as a part of the 
permanent installation of flexible slab revetment. Such wire rope 
shall be of the size and quality prescribed on the Drawings, and 
shall be furnished and placed under this item, complete with fast­
enings a:s shown. 
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84.2 Payment.-The quantity of wire rope to be paid for under 
this i tern shall be the num her 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 q uan ti ties, except as the Engi­
neer ma;~ require test weighing on sea] es, commercial unit weights 
shall be used, · 

Item 85 

Cleaning Up 

85 .1 Work to be D9ne~ 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 s ha U tear down and dispose of all temporary hu ildings, trestles 
or s !agings constructed by him ; shall remove or grade to the extent 
directed all embankments or cofferdams made for cons !ruction pur­
poses; shall satisfactorily fi\1 excavations as directed; shall remove 
all plant and equipment ; shall remove the rails and ties and other 
wood work of any rail way bu ii t by him ; shall satisfactorily dis pose 
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 work under this Con tract. Surface dressing and grass­
ing shall be placed, if directed, to cover unsightly areas, and, where 
ordered, shall be paid for under Item 38. 

85.2 Payment.-For all labor, materials and miscellaneous 
work required to leave the grounds in an acceptable condition, with 
the exception of surface dressing and grassing, which sha\1 be paid 
for under I tern 38. the Con tractor shall receive the lump sum stip­
ulated for this item. which shall he included for payment in the final 
estimate, 

Note.-There are no Items 86, 87 or 88. 

Item 89 

Sheeting Left in Place 

89.1 Description.-This item shall include all sheeting or sheet 
piling placed by the Con tractor as an incidental to work under some 
other item or items of the Contract, and afterwards left in place by 
written order of the Engineer. This item shall not include sheet 
piling driven nuder I tern 73, full payment for which is provided 
under that item. 
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89.2 Payment.-The quantity of sheeting to be paid for uuder 
this item shall be the number of thousand feet hoard measure left 
in place, and included under this i tern, by written orders of the 
Engineer. 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 Prnposal, and named in the Agreement. · This unit price 
shall include the cost of a 11 bolts, spikes, nails and other materials 
entering in to the construction of sue h sheeting or sheet piling, and 
shall be in In\! settlement for all expense incidental thereto. 

Item 90 

Extra Work 

90.1 Description.-This item shall include a!I Extra Work per­
formed in connection with this Con tract, as provided for under Sec­
tion 0.19 of the Specifications. 

90.2 Payment~Payment for work done under this item shall 
be the ac.tual necessary cost plus 15 per cent, as prescribed in Sec­
tion 0.19 of the Specifications, entitled Extra Work. 
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PART VI 

ESTIMATES OF QUANTITIES AND COST 

In the following pages are tabulations of estimates of q uan ti ties 
and cost of the work required in the prosecution and completion of 
the Plan. 

ARRANGEMENT OF ESTIMATES 

The estimates of quantities are grouped nnder 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 strn ctures, features, or sections ; and the kinds o:t work to 
be done to complete each structure or featnre 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 definite principal part of the flood 
control system ; as, Dams and Appurtenances, Roads and Bridges, 
etc- These main headings are sub divided according to contract 
items which are brought together from the estimates of q uan ti ties 
and listed in numerical order. 
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• 

Table 1,..,.Estimate of Quantitieo-Geimantown Retarding Basin-­
Dam aod Appnrterumces 

" Indicates that the items and quantities aTe inserted because it is desired 
to obtain prices fo.- them in the bid. They may OT may not be Tequired, de-
-pending on conditions which may arise during con strnction. . 

Stream Control at Dam 
Risk, damage, etc., and 3500 cu: yds. of embank- · 

ment outside of dam, not to be paid for a.s em-
bankment ···---------------------····-·······---···· 

Cleaning up ( 1600 cu. yds. of e.xca vation in stream 
control dikes) ······-·------·------------------------------

Cut-olf Trench at Dam 

Earth excavation, Class 1, placed in <lam--------------­
Earth excavation, Class 1, below roe-an ]ow ,,,.ater, 

placed in dam·-----···--· .. ·---------------··----.............. . 
11.ilixed ex.ca vation, Class 2----------.. ----·----------.. _ .. ________ _ 
Mixed excavation, Class 2, below mean low water 
Rock excavation, C1ass 8----------------------------------­
Rock excavation,· Class 3, below mean low water 
Wood sheet piling --------- -----------------------·-----------· ------
Steel .she-et piling _____________ ·-------------------------------------

.Main Dam 

Item 

1 

85 

5 

aa 
~7 

*'!a 
•a 
•aa 
73 
74 

CJearing and grubbing----------------------·------------ 2 
Excavation, soil stripping used in dam___________________ ·; 
Excavation, CJ ass I, for minor drainage systems__ 16 
Embankment, Class A~ hydrauJic fill ------------------ 31 
Embankment, Class B, semi-hydrau1ic fill __ 32-
Em ba-nkment, CJass C, ro Ued ~11------------------------ 33 
Surface dressing and grassing______ 38-
Furnisbing vitrified pipe ______________ .·----·-· - ·---------- 55 

Furnishing vitrified plpe specials __ .. ---------------------·------ 55 
Laying vitrified pive----------------------------------------- 56 
Gutter paving·-------------------------------------------------- 59 
Cleaning up -·------------ -------------·----------------------------- Bfii 

Spillway 
Earth excavation, CJass 1, placed in dam____________ 13 

Mixed excavation, Class 2---------- --------·--------------------- *14-
R,ock excavation, Class 3-----·--------- -------------------------- 15 
Mixed e:Ravation, Class 2, for minor drainage 

systems --------------------------------------------- •1'7 
Rock excavation, Cla:ss 3, for same----------------------- •18 
Drilling foundations or masonry ______ --------·.----------- *53 
Grouting foundations or masonry .. ---··------------------- *M 

MisceUaneo-us cast iron, w-rought iron and 
steel (grouting pipe)-------------·.·--------·----·--·---· •g2 

Estimated 
Quantity 

1 job 

1 job 

.10,000 cu. yds. 

17,000 .. 
2,000 " 
1~000 

.. 
1,000 " 

600 " 
30 M.ft.B.M. 
90 tons 

14: acres 
20,000 cu. yds. 

1,000 .. 
647,000 .. 

18.7,000 .. 

10,000 .. 

.21,000 " 
5,000- lin. ft. 

10 pieces 
5,000 lilL ft. 

000 •q. yds. 
I job 

68~000 cu. yds. 
300 " 

4,500 " " 

500 " " 
000 ~ " 

330 lin. ft. 
60 cu.yd•. 

2,000 lbs. 
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Table 1.-Estimate of Quantities-GermaDt<>wn Retarding Basin­

Dam a:od Appurtenances-(Continued) 

Spillway-( Continued) 

Concrete in weir --.. ----.. -- -------------·-------
Concrete in side walls_ .. _________ ----.. 
Concrete in pa .. -ing and floor .s 
Cement --------.. --------·. --------·------.... - .. 
Backfilling around stTncture s. 
Emhankment, C1a.ss F, mis.c:ellaneous .............. . 
Cleaning up ------... ----------............... __________ ....... . 

Outlet Works 

Ite-m 
. 41 

41 

4' 

50 
37 

*38 
85 

Earth excavation, Class 1, placed in dam.____ 13 
Earth excavation, Class 1, below mean low water, 

placed in dam ....... --------------.. ---- ... -·--------·----.. - .. _ 13a 
Mixed excavation, Class 2-----------------.. ------------.. -_ --- :t-14 
Mixed excavation, Class 2. heloi,i,.· mean tow water *14a 
Roe k cxca vation, Class 3 ........ - ............ -·······-······--- 15 
Rock excavation. Class 3, be low mean loin· v.-ratcr 15a 
Mixed excavation, Class 2, for minor drainage 

s1·stems ····----····----------------.. -·----·----------·--·-··- ----- *17 
Rock ex ca vat ion, Class. 3, for min or drainage 

systems -··----·--·-·---------·--··--·---··------------····------· . •rs 
Earth excavation, Class 1, miscellaneous. ............ --- "'"28 

Mixed excavation, Class 2, miscellaneous .... --------- *2.9 
Rock exc.ava tion, CJ ass 3, misc:eJlaneous______________ 3-0 

Concrete in side and he ad v.ralls of entrance and 
outlet --·----------------·· . ·----------·--------------------·------------- 4: 1 

Concrete in arches of conduits ___________ ·----------------
Concrete in inYerts of c.ond uits ----------------------------
Concrete in collars of conduits ____________________ ·------ . 

41, 
41 
u 

Concrete in side and head wal l.s of entrance and 
outlet,. be low mean low water------·-------·------- 41a 

Concrete in inverts. o i -conduits below mean low 
;;vate:r -····----------··--·-----··----------------···--·------------- 41a 

Concrete in c:ollars of conduits below mean low . 
water ---·-···------···---------------------····----------··--·- 4-la 

Concrete in conduit linings--------------------------·----- 42 
Concrete in paving and floors, below mean low 

water ----····--··--·------------- ----------------------------------· 43a 
Cement ---····---.....__--------------·-·· --------------------·------·-- 50 
Reinforcing steel .... ---------·---------···------------------------------·---- 51 
Vitrified brick lining .... ---------------------------------·-·--------- 52 
Backfilling around stractnres ......... ·--------------------- 3'7 
Embankment. Class F. miscellaneous .... ______________ *36 

Furnishing vitrified pipe .. -----------··------·····----------·- 55 
Fu-rnishil:lg vitrified pipe specials ....... ·-····-------··· 55 

Laying vitrified pipe·--·······--·+······---------···--···--·----- 56 
Protectiv.e boom and accessories, lumber·-·-·····...... 70 

Estimated 
Quantity 

1,100 cu. yds . 
2,350 .. 

1,150." 
8,000 bbls. 
3,300 cu. yd.s. 
1,7-00 .. 

1 job 

67,000 c.u. yds.. 

5,500 .. 

1,700 " 
1,000 " 
9,:500 .. 

12,tiOO " 

500 " 

WO .. 
2,000 .. 
J,00-0 .. 

500 

4,180 .. 
2,730 .. 

210 .. 
'70 .. 

2,B.10 " 

1,:530 

260 H 

1,400 " 

.. 

.. 

2,45-0 .. 
29,000 bb ls. 

229,000 lbs. 
252 cu. yds. 

12,200 ~ 

3,300 ,, " 

1, 700 lin. ft. 
20 pieces 

1;7 40 lin. it. 
17 M.ILB.M. 
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Table 1.-Estimate of Quantities-Germantown Retarding n...­
Dam· and Appurtenaoces-(Cootinued) 

Outlet Works-(Cootitmed) Item 
Protective boom and ac-ce5sories., concrete __ .. _________ fl 
Protective boom and ace e ssories, concrete below 

rn ean low water ... ·------------------······-··-· ......... ______ 4 la 
Protective boom and ac-ce:ssories, miscellaneous 

cast iron, wrought iron, and steel ...................... _ 82 
Protective boom and accessories, reinforcing steel 51 
Drilling foundations or masonry ____ .. ___________ ,-········ •53 

Grouting f oun da tions or masonry ..... ·---------·--------·.... *5-4-
M isceUaneous cast -iron, v.· rOu ght iron and 

steel (grouting pipe)------~--···------ ...... *S.2 
Dry ra b b1e paving_:_ ____________ ....... ·-----------.. ------------ 57 

Riprap -----·····---···-···-·--···-·····-··········· 58 
C..-u shed rock or grave 1-····-····-··············-· *6-0 
Tim her and lamber, mis.-cellaneous ............ --······ *7 l 
Timber piles less than 2-0 fe-et Ion g--·········---···-- *72 
Timber piles more thari 20 feet long·--········---···-- *72x 
Bronze ·-------~·-·····-····--·--·------······-·········· --·-·······---- ·- 83 
Cleaning up ······-····-·····-······-·······-·--·········-·····-·- a~ 

Estimated 
Quantity 

430 ClL yds. 

40. " 

20~CMID lbs. 

21,000 " 
670 lin. ft. 
140 cu. yds. 

4,000' lbs. 
700 cu. yds. 

2.300 ,_,_ 

1,000 .. 
10 M.ft.B.M. 

1,000 !in. It. 
1,000 jj 

30,000 lbs. 
1 job 

" 
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Table 11.-Estimate oI Quantities-Germantown Retarding Basin­
Roads and Bridges 

Road No. 1 Item 

Clearing and grubbing .. ·-----------------------·---····- 2 
Grading 

Excavation from cut, Class 1--------·····------····- 19 
Exc:a va ti on from cut, Class 2--------------------- to 
Exca. va ti on fTom cut, Class 3 ...... -------------------- 21 

Culverts 
Two 18-inch vitrified pipe culverts 

Exe a va ti on, Class 1-------------~------------- 19 

Backfilling -··············-······-···············-······-···· 37 
Concrete -~----------------------------··------------ 45 
Cement --------------.................. ----------------·-·····--- :50 
Reinfo-rcing .steel ··--------------------.. ·------------·· 51 
Vitrified pipe - .. ·---------------------------.. - ... ·----- · 55 

Four 12-inch vitrified pipe -cu1verts 
Excavation, Class 1---------------------·-----.....:....----- 1 g. 

Backfilling ------------------------------------------------- 37 
Concrete ----------------------·-------------------------- 45 
Cement ------------------------------------------------------- 5-0 
Reinforcing stee 1 ------------ ------------------------- 51 

Vitrified pipe --------------·-------· ·------------------------- 55 
Iron pipe culverts_ . ·------------------------------·------- 82 

Road Surfa-cing 
lI"nrolled grave 1--------------· ·--------------·--------------- 60 

Guard Rails _________________________ ------·------------------------- 67 

\Vire Fences 
Fence -------------~----------- ------·------------------------=- 68 
MisceJlaneous lumber ________ ·----------------------~ 71 
li,.{iscellau e ous iron and steel____________________________ 82 

Steel Bridges 
Superstructur~ -----------------------· ·--------------------- 'l ii 

Road No.2 
Clearing and grubbing ________________________ ·----------- 2 
Grading 

Exe a vatiOn from borrow, Class 1 ______ 19 
Excavation from borrow~ Class 2----------------- 20 

Cu.lve-rts 
One 3 ft. x 2 Jt. concrete box culvert 

Exe a va ti on, Class 1------------------------------------ 19 
Backfi.Uin g ------------------------------------------------ 3-7 
Concrete ----------------------------------------·------- 45 
Cement -----------------------------·------------------------- 50 
Reinforcing steel ------------------------·-------- .'"il 

Road Su-rfacing 
U n-ro Ued gravel --------------------------------------------- 60 

Guard Rails --------- ·------------------------------------------ -57 
Wi-re Fences ______________________________________ _.....__________ 68 

Estimated 
Quantity 

1-5 acres 

7.-too cu. yds. 
400 .. 
000 .. 

50 cu. yde. 
20 •• 
20 •• " 
35 bbls. 

200 lbs. 
'lO lin. ft. 

50 cu.yds. 
3(1 •• 

20 " 
30 bb!s. 

200 lbs. 
100 lin. ft. 
900 lbs. 

1,300 cu. yds. 
2,500 Un. ft. 

13.,800 ., 

0.2 M .ft. B .M. 
000 lbs. 

One 5-6-ft. span 

0.:5 ac.-res 

20,:550 cu. yds. 
2,200 u " 

50 cu.yds. 
20 " 
30 ' 1 

-PF 

50 bbls. 
2,000 lbs. 

200 c.u. yds. 
1,900 lin. ft. 
1,600 " H 
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Table s~Estimate of Quantities-Englewood Retarding Baain­
Dam and Appurtenances 

*Indicates that the items and quantities are inserted because it is desired 
to obtain prices lor them in the bid. They may or may not be :required, d-e­
pending on conditions which may arise during construction. 

Stram Control at Dam 

Risk. damage, etc., and 1,300 cu. yds. of embank­
ment outside of dam, not to be paid for as 
-embankment ········-·······-·····-···-·---------------

Earth ex-c:avation, Class 1, above mean low 'Water, 
placed in dam ... ·--···-------····-····--··-----------------­

Earth excavation~ Class 1, below mean low water, 
placed in dam----··-·-------·········------·--------------­

R.iprap placed ----·····-----------------·--·---·-------------­
Riprap removed, Class 1, a hove mean low watt r, 

within Jllnits of dam_ _____________________ .. ___ .. _______ .. _ 

Riprap removed, CJass 1, beioW mean low water, 
within Jllnits of dam·---------------------------·-------------­

CJeaning up (23,800 cu. y-ds_ of excavation in 
stream control dikes)------------------------------------

Cut-of£ Treoch at Dam 
Earth excavation, Cla:s.s 1, above mean low water, 

Item 

1 

" 
ila 

•• 
6 

Ba 

85 

p]aced in dam__------------------------------------·----T -6 
Earth excavation~ Class 1, below mean Jow water, 

placed in dam__ ____ : __________________ ,____________ 6a 

Mixed 'ex.ca ration, Class 2, above mean low water *7 
·Mixed excavation, Class 2, belo""T mean low wa te-r *7a 
Rock excavation~ Cla:s s '3, above mean low water____ *B 
Rock excavation, Class 3, helo"' mean low water____ "'Sa 
SteeJ sheet piling__________________________________________________ *7 4 

Wood sheet piling _________ ·---------------·---------·--------·------------- •73 

Illa.in Dam 
Clearing and grubbing _________ , ___ -· ·----------·-------·-------------- 2 
~enrova1 of buildings________________________________________ 3 

Soil stripping used in dam________________________________ 5 

Earth excavation, CJas..s 1, for minor drainage 

systems---------------------------------------------------- 16 
Embankment, Class ~I\, hydraulic fill ______ ··------· ---- 3-1 
Embankment, Class B, semi-hydraulic fill. 32 
Embankment, Class C, rolled fill ___ ,___ 33 

Surface dr.fssing and grassing-------·----------·- 88 
Furnishing vitrified pipe-------------·- 55 
Flirnishing vitrified pipe special:!>------------------------- 55 
La:ying vitrified pipe____________________________________________ 56 

G'-ltfdl" paving---------------------------------------- 59 
Cleaning up ----------------------------------------------- so 

Estimated 
Qaantity 

1 job 

17 ,000 cu. yds. 

14,700 
15,000 .. 

ti,700 " 

7,500 " 

l job 

91,0-00 cu.. yde_ 

17,300 
10,000 .. 

10,000 
5,000 " 
1,000 .. 

38-0 ton:!l 
140 M.ft.RM. 

3 ac.res 
I job 

100,00-0. CU- yds. 

3,500 .. 
3,500,000 .. 

400,000. " 
18,00-0 .. 
80,000' .. 

22,000- lin. ft. 
16- pii!!!ces 

22,020" Hn. ft. 
3,oo@ sq. yds. 

1 jQi> 
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Table S.-Estimate of Quantities-Englewood Rctar<ling Basin­
Dam and Appmtenances-(Continued) 

Spillway I t<m 

Clearing and grub bing ... ·-·---------·-·····--····------.. -· 2 
Earth excavation, Class 1, above me-an low water, 

p1aced in dam------------····-------···--······-·-----···· 13 
Rock exc.ava tion, Class 3, above mean ]ow v.--ater .... 15 
Mixed .e-xcava tion, Class 2, for minor drainage 

systems ----·····----------------········--------·-··-------- *1 7 
Rock excavation, Class 3, lor minor drainage 

systems ---------------·-·-------------------------·-··--- *18 
EaTth ex ea va ti on, Class 1, misceUane ous... *28 
Mixed excavation, Class 2, miscellaneous .... :. ____ .. _ . *29 
Rock excavation, Class 3, miscellaneous ______ ........ •30 
Embankment, Class F, IBiscellaneou.s---····-····-· .. - '*-36 
Concrete in weir above mean low water .. :·------------ 4.1 
Concrete in side ,,,.·alls a hove mean 1 ow water.______ 41 
Concrete in floor paving ahove mean low water... 43 

Cement ------------·----···----------------------·-··------·---- .50 
Backfilling around structures ...... -------------------- 37 
Surface dressing and grassi-n g ___________ .. ___________________ 38 
Drilling foundations or masonry _________ .............. _____ *".53 
Grouting foundations or masonry __________________________ *54 

Miscellaneous cast iron, wrought iron and steel 
( g..-outing pipe)------------------------------------·-· ..... •:s2 

Furnishing vitrified jlipe .. ·---------·----------------------· .... 55 
Furnishing vitrified pipe special S---------------------·.. .55 
Laying vitrified pipe____________ ------------------ 56 
Dry rubble paving _____ ·---------·--------------------------·--·------·- .57 
Riprap ·-····------=-------------------------------------------------------· 58 
Crushed stone or gravel. __________ .·-------------·------·--------- *60 

CJeaning up ·---·-------- ------------------------------- ·----·- ·-----------·- 8:5 

Outlet W otks 
Earth ex:c:ava tion, Class 1, above mean low water, 

placed in dam_ ___ ···--·-----·----····------------------------- 1.3 
Earth excavation, CJass 1, below mean low water, 

p]aced in dam-------------·-·······-------------·-------------- 13a 
Mixed excavation, Class 2, above mean 1ow water 14 
Mixed ex ca va ti on, Class 2, below mean low water 14a 
Rock ex ca va ti on, Class 3, below mean low water *15a 
Mixed ex ca va.tion, CJ ass 2, for minor drainage 

systems --------····-··--------·----------·------------------ *11 
Rock excavation, Class 3, for minor drainage 

systems ------------····----·····----·····------·--------- *18 
Earth excavation, Class 1, miScellaneou s .. ---------·--- *2S 
Mixed excavation, Class 2, rnis-c::ellaneous. ... --------- *29 
Rock ex.ca vation, Class 3, miscellaneous ...... _. ______ . *30 
Concrete in side and head walls, enJrance and out-
- let a hove mean low water__________________________________ 41 

Estimated 
Quantity 

2 a-cres 

133,000 cu. yds. 
l:S.,000 " 

1,000 •• 

500 " 
3,000 oi 

2,000 _, 
500 .. 

20,000 " 
4,440 .. 

11,S.60 " 
1,500 " 

28,000 b bis. 
10,000 cu. yds. 

2,000 ~· 

:5,000 tin. h. 

1,00{J cu.. yds. 
,_ 

30,000 lbs. 
1,000 l in. ft 

40 pieces 
1,0S.O lin. ft. 

200 cu. yds. 
550 " 

500 " " 
1 job 

23,000 -cu. yds. 

3.,500 " 
00,000 .. 

17,000 " 

3,00{I " 

1,000 .. 

500 " 

2.000 " 

l,000 " 

500 " 

.3".420 .. 

" 

" 



IH MIAMI CONSERVANCY DISTRICT 

. Table B~F.stimate of Quantitie&-Englewood Retarding Basin-­
Dam aod Appurteoaoce&-(CootiDUed) 

Outlet W ork&-(Continued) Item 

Concrete in arche-s of conduits above mean ]ow 

water ····-·----·····-·····-·····-······-············-··----- 41 
Concrete in inverts of conduits above mean ]ow 

water---·····--····-····-····--······--····---- 41 
Concrete in collars of conduits above mean low 

water ····--····---------------------·····---······- 41 
Concrete in side and head lvalls~ entrance and out-

let below mean low water·-·------------·······-; 4-ta 
Concrete in arches of conduits be low mean low 

water ····-·-·······--···-----------·········--········- 4ia 
Concrete in invel'ts of conduits below mean 1ow 

water ---·····-···-··-····---······----·-·------ 41a 
Concrete in collars of conduits below mean lol\' 

water ---------------------------------·------------------- 41a 
Concrete in conduit linings _________________________ ·------ 4:2 

Concrete in :fioor of en trance and out1et below 
mean ]ow water·--------------------------------------------- ol.3a 

Cement ---------------------------------------------------- 50 
Re infoTc.ing steel in conduit arches-------------------------- 51 
Vitrified bTK:.k lining·------------------------------------------ 52 
Pr-ote-ctive boom anrl accessories, concrete in 

piers above mean ]ow water_____________________ 4-1 
Protective boom and accessories, concrete in 

piers below mean 1ow water----------------------··--------- i la · 
Protecti ,,-e boom and accessories, lamber_______________ 70 
Protecti ... -e boom and accessories, miscellaneou.~ 

cast iron, 1,1i,~rought iron and steel__________________ R2 

Protective boom and accessories, re info rein g stee I :51 

Embankme11t, Class F, miscellaneotis____________ *:J6 
Bae kfill ing around st ractures__ _____________ .. ______ 37 

Drilling foundations or masonry_____________ *53 
Grouting foundations or masonry.·--------------------- *54 

MisceU"aneous cast iron, wrougll t iron and st-ce l 
(grouting pipe)-------------------------------------------- *82 

Furnishing vitrified pipe______________________________________ 55 

Laying vitrified pipe·-------------------.------------- 56 
D:ry rubble paving-------------------------------------------~---- 57 
Rip rap _______________ · __________________ :__________________________ 58 

Crushed stone or grave I. ---------------------------------------- .. '60 
Timber and 1 umber, miscellaneous.---------- --- _________ *71 

Timber piles ----------------------------------------------- '* 72 
Timber piles over 20 feet long_________________ •12x 

Bronze ---------------------------------·--------···- 83 
CJeaning up -------------------------- 85 

Estimated 
Quantity 

5,620 " 

320 " 

1,710 .. 

0 " 

2,780 " 

410 n 

2,100 .. 

" 

2,500 " 
34,00Q bbls. 

450,000 lbs. 
392 C.ll. yds.. 

800 " 

33-0 " 

30 M.ft.B.M. 

20,000 lb&. 
100,000 .. 

10,000 cu. yds. 
10,000 " jj 

5,000 lln. ft. 
1,000 cu. yds. 

30,000 lbs. 
1,000 ljn_ ft_ 
1,000 u a 

1,600 cu. yds. 
3,.i!JO " 

500 j< 

20 M.ftB.M. 
3,000 lin_ ft. 
2,009 '' " 

33,000 Jbs... 
1 job 
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Table 4.-Estimate of QuantiU.-Englewocd Retarding Basin­
Roads and Bridges 

Road No.8 
·Clearing and grubbing __________________________________________ _ 

Grading 
Exca va ti on from cut, Class ! _____________________ . 

Excavation from cut, Class 2----.. ········---------
Exca vation from cut, Class 3 ________________________ _ 

Road SuTfacing 
Waterbound macadam ___________________________ _ 

Road No. 4 
Clearing and grub bing _______________ ----·-- ·-----------------··· 
--Grading 

Exe a va ti on from cut, Class 1------······--·-··········· 
Excavation from cut, Class 2-----·-·-.. ······-···-·····-··· 
Excavation from cut, Class 3-------------------· ........ .. :. 
Exe a va ti on from borrow, Class t_ _______________ _ 

Cu1verts 
Two lB-inch vitrified pipe c:nl ... ·ens 

Exe.a vation.,. CJ ass L _________ .. ______________ .. __________ _ 

Back:& lling ----------------------------------------------------
Conc'Tete ----------------- . ·----------------
Cement --------------- ---·~----------
Reinfon::ing steel ---·----------- --------------------­
\7itrified pipe ----------------·----------- - --------------------

I:ron pipe culverts-----------------------------------­
Pa ving 

Rolled gravel-----------------------------------~ 
Guard Rails --------------------------------------------­
\Vire Fences 

Fence ·--------------------------------------
Mis.-ce1Ianeous ]um~ r ____________________________ _ 
Misc::eUaneous iron . and steel. _______________ _ 

Steel Bridges 
Substructures 

Ex-ca vationt CJ:ass 1-------------------------------------
Exca vationt Class 2 _________________ _ 
Exca vationt Class 3 _______________________________________ _ BacJcfiUin g -----------------------------------
C-oncret~ ------------------------------------------------- -­
Cement -----------------·-------·----------·-------------------· ·---
Reinforcing steel --------------------------------------­

Superstructure --------·-------· ·------------------------------------

Pip~~~i:;uc~~~~~~~~~~=~~==~~~===~~~~=~~=~~ 

Item 

• 
10 

20 
21 

112 

2 

10 
2(1 

21 

19 

19 
37 
46 
50 
51 
5,'; .. 
61 

67 

68 

71 
82 

22 

23 

24 
31 
41 

50 
51 
78 
78 .. 

Estin;ated 
Quantity 

0.5 acre 

900 cu. y~s. 
800 u 

1,700 u " 

1,:500 sq. yds. 

1 acre 

1,800 cu. yds. 
000 " 
600 " " 

1,- " " 

20 " u 

10 " " 
20 " " 
30 bbls. 

150 lbs.. 

70 Jin. ft. 
600 lbs. 

14:,800 sq. yds. 
8,900 Jin. ft. 

7,600 .. "· 
0.1 M.ft.B.M. 
600 lbs. 

150 co.yds.-
44) " 
20 .. 

:l-50 .. 
300 " 
41!0 bbls. 

3,300 !i>S. 
.Qne 117-f_t. span 
p_ne il!}-o:ft. SJ>!UI 
1,@il \bs. 

Vol. '~11) 
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Table 4.-Estimate of Quantities-Englewood Retarding 11u;,._ 
Roads and Brldge&-(Continued) 

Road No. 5 

CJearing and grubbing.·-····~---·······---···-······-­
Grading 

Ex-c::avation from cut, Class ! ....... ·-·····-······-·· 
Excavation from borrow, Class !·-···-·········-· 
Ex-cava ti on from cut. Class 2 ... ······-·······-····--
Excava ti on from cut, Class 3 ....... ·-·······-·······--

Cu]verts 
Two 12-inch Yitrifi-e d pipe culverts 

Ex.ca vation, C1ass 1 .... ·-··············--····-·······-
Backfilling -·········.-······-···············-·····--········­
Con<:Tete ····-·······-·······-·············---···············­
Cement ······-········-·······-···················· ·······-····-
Reinforcing steel ........................... --····-····-
Vitrified pipe ·-······-·············--··········-·-·········· 

I Ton pipe culverts_ ........ - .......... - .. - ....... _ ..... _ ... . 
Road Surfacing 

Unrolled gravel -· .. ··--.... ···---·······-····-······ 
Wire Fences 

Fence ······--······-...... -........ _._ .............. -.... - .... .. 
Miscellaneou:s I umb-er -·······-.. - .......... - ..... _ ......... . 
Miscellaneous iron and steel ......... _._ ...... - ....... -

Road No. 8 
Clearing and grub bing .. --...................... --..... - ... - .. .. 
Grading 

Excavation from borrow, Class 1 .. - ...... - ......... . 
Culverts 

One a. ft. x 2 ft. concrete box culYert 
Excavation, Class 1 ............... - ........ - ..... _ .. .. 
Back:lilJing ·····-·········-·········---·········-······-······ 
Concrete -······-···--·············-········-·····-····· 
Cement -···--·······-·········--···········-····-········· 
Reinfor-cing steel -·······-·-............. - ... --.... -

One 6 ft. x 4 ft. concrete box culvert 
Excavation, Class I ... -.-............ --.... - .... ·--

Backfilling ······-········-··············-·········-·····-··· 
Concrete ·-····-·····--·······-···-········-····-···· 
Cement ·-······-·····-···········--········-·····-····· 
Reinfordng steel .__ ....... _ ........... ·-···-... -

Iron pipe culverts ... ·-·····--············--······-····­
Road Silrfa-cing 

Unrolled gr.iveL ...... ·-····-··············-········-···-··-
Gtiard Rails -····-·····-·····-··············-········-·····--
Wire Fences 

Fence ···-···--····--······-········--·-········-····-······ 
Miscellaneous iron and :stce1-......... -·····-····-· 

Item 
2 

19 
ID 
20 
21 

19 
37 
46 
50 
51 
s,; 
sa 

60 

68 
71 
82 

2 

19 

rn 
37 
46 
50 
51 

19 
31 
<6 
50 
51 
82 

60 
67 

68 
82 

Estimated 
Quantity 

o.s acre 

1,88() cu. yds.. 
500 " 
200 .. 
100 .. 

00 .. 
10 " 
10 " 
15 bbls. 

100 lbs. 
60 lin. ft. 

450 lbs. 

5-50 cu. y~s. 

'1,000 lin. ft. 
0.1 M.lt.B.M_ 
430 lbs. 

0.5 acr-e 

.208,000 cu.. yds. 

50 " 
40 
40 " 
70 bbls. 

2,600 lbs. 

150 cu. yds. 
80 " 
90 " " 

160 bbls. 
6,600 lbs. 

900 .. 
500 cu.yds.. 

5,700 Iin. h. 

5,800 " 
900 lbs. 
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Table 4.-E•timate of Quantities--Eoglewood Retarding Barnn­
Roads and Bridgeo-(Contioued) 

Road No. &-(Continued) 
Steel Bridge 

Substructure 
Excavation, Class 1------------------------------
Exca vation, Class 2----------------------------.. ··· ....... . 
Exe a va tion, Class 3 __________ . ·------· .... ------------------.. 
Exe a va tion, Class 1-----------· ·----------------------· .. ·---
Exe.a vat-ion, Class 2 ... -......................... --------------
Excavation, Class 3 ............... -------------------.... -
Bae kfilling _________ .. ______ ....................... _ ·----------.. -
Cone: rete .... - .......................... ________ .. __________ ...... . 

Concrete -----·-· ·-·--------·------------ ............... - .. ------·---
Cement -· ·---------------------------------·-----------------------
Reinforcing steel ---------·--------· ·------------------------
Timber pil e s ____ ·-----------------------------------------·--------

Moving and raising existing superstructure ___ _ 

Riprap ------------------------------------·----- -·-------··----------------------

Road No. 7 
Clearing and grubbing _________ ·-------·---------------------·--------
Grading 

Excavation from cut, Clas:!! 1-----------------------··---­
Excavation from borrow, Class 1----------·-----·. 
Excavation from -cut, Class 2 ___________ _ 

Exe a va ti on from -cut~ Class 3-----------------· 
CuJverts 

One 3 ft. x 2 ft. concrete box -cul ,,.-crt 
Exe a ya ti on, Class 1---------------------------·-----­
Backfil! in g ----------------· --·---------------------·-------· . 
Concrete ----------------------·------------------------------- ·­
Cement-----------------·--------------------------: 
Reinforcing steel -· ·--------------------------- -· .. ·----------

Four 12-inch vitrified pipe culverts 
Ex ca va tion, Class 1------------------------------------· ·--­
Backfilling -·---------------------------·-----------~-------· ---
Concrete --------------------"----------------------- ----------- ·­
Cem-en t ----------------------· ·--------------·----------· 
Reinforcing ste e 1 ------- ---------------------------·-----­
VitTifi ed pipe ------------------------------------------

One 1 fl-inch vitri fled pipe cul ,,.~ert 
Exe a va tion, Class 1------------------------------· 
Backfilling ----------· ·---------------------------------------­
Concrete --------- - -------- ---------------------
Cement --·-----· -----------------------------------------------· 
Rein forcing ste e 1 ----------------------------------------­
\'"itrified pipe -----~------------------· ·-- ---------------

Iron pipe culverts-------------------------------------­
Road Surfacing 

Unrolled grave1---------·-·-·-----------··-·-
Guard Rails----------------·---·-·-----·--··-

Item 

22 
23 

24 
1!2a 

23a 
24a 
37 

•• 
<la 
511 
51 
72 
81 
58 

2 

rn 
19 
00 
21 

10 

37 
<16 
511 
51 

19 
37 
45 

ilO 
51 
55 

rn 
:n 
4<l 
50 

" 55 
El2 

ro 
&7 

Estimated 
Quantity 

1,600 CU- yds. 
200 "' 
400 " 
500 " 
100 " 
40 " " 

1,300 " 
1,100 " 

500 .. 
2,400 bbls. 

60,000 lbs. 
1,600 Hn. ft. 

Two 11-9-ft. spans 
200 cu. y-d.s. 

1 acre 

6,400 cu. yds. 
26,5.(1() .. 

700 .. 
300 .. 

40 .. 
00 .. 
40 " .. 
ro bbls. 

· 2,700 Ibo. 

·..w cu. yds. 
00 .. 
00 .. 
30 bbls. 

200 lbs. 
120 Jin. It. 

20 cu. yds. 
10 .. 
10 .. 
20 bbls. 

100 lbs. 
40 lin. ft. 

roo lbs. 

1,100 cu. yds. 
2,200 !in. ft. 
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Table 4..-Estimate of Quantities-Englewood Retarding Bas:i~ 
Roads and Bridges-(CootiDUed) 

Road No. 1-(CootiDUed) 

Wire Fences 

Fence -····--·--·--·------·---··---------------------
Miscellaneous lrun-be r - .. ··---··----·--·-··---------------­
M.isceUaneous iron and steel. .... ·---------······-······-·· 

Steel Bridge ever Brus~ Creek 
Substructure 

"Excavation, Class l---------·-···-····-······-······ .. _ .. 
E.xc:a:valion~ Class 2 .. ----····--··--·····-·····-·······-·· 
Exe a vati.on_. Class 3 __________________ .. ____ .. __________ _ 

Backfilling ······-··· .. ·-·· .. ·········--····-·····-······-· 
Coo.-cr.ete ·---·-------···-----·-·---------------·------­
Cement -······----------------------------------------
Reinforcing steel ---------------------------·---··-···· 

Moving and :raising -existing superstru-cture-.... 

Stee-1 Bridge over Stillwater River 
Snbstructure 

Excavation, Class 1 ...... ·-·-········-····--···-······ 
F...x-cavation, Class 2-··-··-·······-······-······-······· 
ExcaVation, Class 3-·-···············-·····-········ .. ······ 
Ex-c:a.vation, Class 1 ... - ................... ·-······-········ 

Exe a vation., Crass 2-.. ·············-·······-······-······­
Exca vation7 Cl.ass .~---···········-···--·····-··--······ 
Backfilling ·-·······-··············--···--·····-······-
Concrete .... ~·-·····--····:·········-·····-······-·······-··· 
Conc:;rete ····'---······-···············-·····-················ ..... . 
Cement ···-·······-·······---·····-··············-···· 
Reinforcing steel ··········---······-·····-·······-····· 
Timber piles ····-·········-···-········ ·········-······-······· 

Removing, transporting and re-erecting exist-
ing superstructure ....... ~···-·'··-··'··-················· 

Riprap ·-····-······-·······-........... -············ .......................... _ 

.·.1 

Item 
68 
71 
82 

22 

n 
:l4 
37 .. 
00 

" 81 

22 
23 
24 
22a 
23a 
Ma 
31 .. 
<ta 
58 
51 
12 

81 

Si 

Estimated 
Quantity 

9,400 lin. ft. 
0.2 M.lt.B.M. 

600 lbs. 

4:00 ca. yds. 
100 .. .. 
100 .. " 
400 " " 
250 " 
430 bbb. 

17,500 lbs. 

One 48-ft. span 

4ll0 cu. yds:. 
100 
260 .. 
300 " 
30 a 

20 " " 
500 " 
<ioo " 
200 .. 
~50 bbb. 

18-,500 lbs. 
1,000 I in. ft. 

Two 120-h. span.s 
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 he ca use it is desired 
to obtain prices for them in the bid. They may or may n:ot ht:: required, de­
pending on conditions which may arise duTing construction. 

Stream Control at Dam 

Risk. damage, etc.-·-------······ __ -·---------------- . ·------------.. ·--

C1%1:-ol£ Trench at Dam 
Earth excavation, Class 1, abo .... ·e mean low \vater, 

Item 

1 

placed in dam---------------------.. ·--·····--······-.. ----.. ·----- £ 
Earth excavation, Class 1, below mean low water, 

placed in dam ......... - ... ---------------------------.. ···---...... 5a 
Mixed excavation, Class 2, above mean low water *7 
Mixed excavation, Class 2-, below mean low water *7a 
Rock excavation, Class .~, above mean low water.. •.s 
Rock excavation, Class 3. below mean lo,,.,.· water-. •ga 
Wood sheet piling...... 13 
Steel sheet Piling..... . . ............... 7 4 

Maia Dam 
Clearing and grubbing,_ 
Remov:;;i;l of buildings.-············--.. ·-· 
Soil stripping, used in dam-........... -.. ··---· ______ ---·· 
Embankment, Class A, hydraulic fill.~ .................. -.. 
Em bankmen t;i Class B~ semi-hydraulic fil I . 
Em bankmen 1:;i Class C- rolled fill .......... -.-
Embankment, Clas.s F, miscellaneous fill. 
Smiac.e dressing and grassing ....... ·-··-· 
Earth exca\•ation, Class 1. for minor drainage 

sy:stems_·····--······-·-························ ............... . 
Furnishing vitrified pipe_·-····'"··-··-···-­
Furnishin g vitrified pipe specials . 
Laying vitrified pipe ..... _ -----········--
Gutter paving -·-········- -·-······················ -········ ........... . 
Cleaning up ···--······· ............................ . 

Outlet Works and Spillway 
Earth excavation, Class 1 ,abol'e mean low water, 

i 
3 

5 

"1 
32 
aa 

*JO 
3S 

'" 55-

55 

56 

'" 85 

placed in dam ......... ·-···-··········-······-······-·····-··--· 13 
Earth excavation, Class 1, below mean low v.·a~er, 

placed in dam ......... - ... ···········-····--···-.. --······ 13a 
Mixed ex-cava tion, Class 2, ·above mean low wa te-r *14 
Mixed excavation, Class 2, below mean low water *~ 4a 
Rock excavation, CJ ass 3, above mean low water.. *15 
Rock excavation, Class 3, below mean low water.. 15a 
Mixed excavation, Class 2, for minor drainage 

sy:stem:s ········-······--··············--···--······-····-······ *11 

:Estimated 
Quantity 

1 job 

65,000 cu. y d:s. 

33,000 " 
3,000 .. 

2,000 " 
2,000 " 
1,000 

Ho M.lt.B.M. 
380 tons 

10 acres 
1 job 

42-,000 cu. yds. 
B4~,000 

.. 
249~000 " 

10,000 " " 
2,000 " " 

45,000 " " 

1,400 " 
9,0-00 lin. ft. 

10 pieces 
9,020- lin. ft. 
1,600 sq. yds. 

1 job 

74,000 en. yds. 

28,000- ~· 

2,000 .... 

1,000 n 

1,000 "'" 
i,500 u 

200 .... 

" 

" 
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Table a~Estimate of Quantities-Lcckingtoo Retarding Basin­
Dam and Appurtenanca-(Continued) 

Outlet Works and Spillway-(Continued) !tern 
Rock excavation~ Class 3, for minor drainage 

systems ---------------------------------··--····---········ :e 18 
Earth excavation, Class 1, miscellaneous .... _ .. _...... *2:8 

Mixed excavation, Class. 2-, misce Uaneou.s ....... ---····· *2'9 

Rock excavation, CJass 3, misceJlaneous................ *30 
Drilling of foundations or masonry ..................... ----- *53 
Grouting of foundations or masonry _______ ................ .-.54 

M isc:ellaneous cast iron, wrought iron and .steel 
(pipe for grouting) .... ---····---------------------- *8-2-

Concrete in spillway weir above mean low wa~er .. f 1 
Concrete in :sjde ,.,alls above mean lov..• wa teT ........ 41 
Concrete in spill way ,.,eir below mean low v.·ater 41a 
Concrete in side walls be1ow mean low water·····- 41a 
Concrete in conduit linings .. ·-······-·······-···············.. 42 
Concrete in paving and floors below mean low 

water-···········--.··········-······-········-······-·············- 43a 
Cement ··-··············-··········-······-······-·······-···············. 50 
ReinfoTcing steel. .. ·--···-·····-······-·······.......................... 51 
Vitrified bTiCk lining ....... ·-······-·······-········.................. 5!t 

Furnishing vitrified pipe··········-···············-·············-·· 5:5-
Fumishing vitrified pipe specials.·-·······-············ 55 
Laying l'itrified pipe ..... ·-······-·················-············· 56 
Embankment,. Class F~ mis-cellaneous fill........ *36-

Backfilling around structures_.... 3 7 
Dry rubble paving ......... ·-······-·······-······- 57 
Riprap ··-····---·-········ -·····--·······-···-·········---·, :5S. 
Crushed rock or kra vel ··········-·······-······················-···· *61l 
Protective boom and a-ccesso 1ics, I urn ber .................. 70 
Protective boom and ac.ccs5orics, co11crete, a hove 

mean :Ww water .................. ·--·····-······-·············-- 41 
Protective booin and accessories, concrete, below 

mean ]ow water __ ·····-···--·····-·······-···············_ 41 a 
Protective boom and accessories, miscellaneous 

cast ir·on, wrought iron, and stee 1. ..... -................. 82 
Timber and ]umber, misc:eJlaneous._ ....... - ............. - *71 
Timber piles~ less than -00 feet long_······-·············- *72 
Timber piles, ov€r 20 feet long ...... ·-······-·············- *72x 
Cleaning up "'""""""'-······-..... - ..... - ..... _ ........... - 80 

Estimated 
Quantity 

100 cu. }'ds. 
1,000 " 

500 .. 
200 .. 

5 ,000 Jin. ft. 
1,000 cu.. yds. 

:ID,ooo- lbs. 
3,:500 cu. yds. 

2-2,001} ,, 

BOO " 
6,&50 ll 

200 " 
" 

3,SOO i• 

61,000 bbls. 
35,000 lbs. 

3G cu. yds. 
1,000 Jin. ft. 

20 pieces 
1,040 Jin. ft. 
3 ,000 cu.. yds. 

15,000 .. 
1t600 .. 
2,200 n 

1,000 .. 

2.2 M.ILB.M. 

501} cu. yd.s. 

-50 " " 

20,000 lbs. 
10 M.ft. B. M. 

a,ooo Hn.. ft. 
2,000 .. 

l job 
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Table 6.-Eatimate ·of Quantitles-Lo<kington Retarding Basin­

Roads and Bridges 

Road No. 8 
Clearing and grubbing .................... . 
Grading 

Exe a vation :from cut, Cl.ass L. 

Ex-ca vation from cut, Class 2 
Excavation from -cut, Class 3 .... 

Iron Pipe Culverts .... __ ....... -------------
Road Surfacing 

Unrolled gravel ...... . 
Guard Rails ......... -
\Vire Fences 

Fence ·-------·--------------· .. _ 
Miscellaneous lumber ........ . 
Miscellaneous iron and steel 

Steel Bridge 
Superstructure .... ·--------· ................................. . 

Road No. 9 

Item 

2 

rn 
00 

21 

8:2 

60 

'' 
&8 

----- 71 
S2 

"" 
Clearing and grubbing ......... ----------· ........ 2 
Grading 

Ex.ca vation from cut, C!a.ss !_______ _ 19 

Excavation from borrow, Class 1. ---------------- 1 '9 

E:xca vation from cut, Class 2 _______ -------------------- .- 20 
Ex-cavation from cut, Class 3-----------------·------- 2-1 

Culverts 
Two 12-inch vitrified pipe culverts 

Excavation~ Class 1-----------------·------ ----------- ------ 19-
Backfilling ________ ----------------·----------------- 37 

Conc.-ete -----------· --------------------------------- 4.£ 

Cement ------------- __ ---------------------------- :5-0 

Steel ----------------------------- --· -------------- :5-1 
Vit.--ified pipe _. ·----------------------------------- -55 

Four- 1.8-incb vit["ifie d pipe -cnl ve rts 
Excavation, Class 1---------------------------·-------- 19 
Backfilling ------------ ------------------------ 3.7 
Concrete --------------·------------------------------------- 4-6 
Cement ------------------ -· ·----------------------·----------- _____ 50 
Reinforcing stee 1 -------------------·-------· ·---------· !':il 
Vitrified pi~ ----------------. ·------------- 5 5 

Two 3 ft_ x 2 h. concrete box culve .-ts 
Excavation, Class 1--~----------------- HJ 

Backfilling --------· ·---------------------------· ~7 
Conc["ete -----------'----------------------------·---------- 46 
Cement -------------------------------------------------- 50 
Reinforcing steel.---------------------------------- 51 

Estimated 
Quantity 

O.::=.i a-ere 

700 cu. yds. 
40 
20 " 

:::.oo lbs. 

1.200 cu. y<ls. 

13.000 lin. ft. 

2,400 " 
0.1 M.ft. B. M. 
300 lbs. 

One 86-ft. span 

0,5 acre 

9,300 cu. y ds. 
3.,000 _, 

200 •• 

200 ., 

20 
1(] " 

10 " 
20 bblii!. 

1(]0 lbs. 
60 lin_ ft. 

ro cu. yd.s. 
20 .. 

30 " 
50 bbls. 

300 lbs. 
110 Hn. ft. 

-60 c:.u. yds. 
<O " 

<!I " 
70 bbls. 

2,600 lbs. 
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Table 8.-Estimate of Quantitle.......Lockingtoo Retarding BW­
Roads and ~(Continued) 

Road No. &-{CoDlinued) Item 

Two 6 ft. x 4- ft. con c: rete box culverts 
Excavation, Class 1---·-···------------------··-· 19-
BackfilJing ------ --------·-----------------------········ ......... 37 
Concrete ----------•-.... --,·-·····----------------------- 46 

Cement -······-·····-·-----------·--------······---------·--------·-- 150 
Reinfon::ing steel .... ·-----------······· ............. _ ......... _ 51 

Iron pipe culverts .. _______ .............. ---·····-··-··-------·.... 82 
Road Surfacing 

Unrolled gravel ..... --------------------~·····-· ··············----- 00 
Guard Rails ......... ---------····-----------------------··-------· 67 
\Vire Fences 

Fence 
Misce-]Janeous lumber -·······-·····-············-······-· 
MisceUaneous iron and steel-·····--·········-······· 

Stet] BTidge 
Substructure 

.. 
71 

82 

Excavation, Class 1 .. - .......... ········---.. ········-······ 2-2 
E.xca va tion, Class 2 ............ - ... ··--···········-······ 23 

Excavation, Class 3 ··········-·······-············-······· 24 
Back:fiUing ·······-·······-······ ... -·····-.. ·········--····- 37 
Concrete ······--.. ··-······ .. ······················-······--.. fl 

Ce-men t ······-····--······-········-········· ........... ·-······ 00 
SupeTstructure 

Road No. 10 

Clearing and grubbing._._ 
Grading 

Exca ration from cut, Class 1 .. ·-·········--········· 
Excavation from borro"'·J Class 1 .... -­

Culverts 
Qn;e 4 ft. x 3- ft. cone.re te box -culvert 

78 

2 

10 
19 

Exe a va tion, Class 1 ... -·······-······-···········- 1 g. 

Backfilling -·····-··· ....... ·········-········-············-······ 3.7 
Concrete ··-····-·········-········-·--····· ············-····· to 
C.eme-nt ···-·······- ·····-····················· ···········-······ 50 
Reinfon:::ing steel ··--········-····-·············--·····-~ 51 

One a. ft. x 2 ft. concrete box cul •;ert 
Excavation, Class 1-········-······-··--··········-·······- 19 
Backfilling ····-········· ..... ····-··--···-·············- J'i" 

·concrete --····-······--······-···················-·······- 46 
Cement -··············· 50 

Reinforcing steel ·····-········-·······-· 51 
I rOrr pipe culverts .. ·-·········-········-·······-·-········-··· 82 

Estimated 
Quantity 

80 cu.. yd&. 
O<l .. 

&O .. 

105 bbls. 
4-,100 lbs. 
2,-000 " 

1,600 cu. yds. 
1,400 Jin. ft. 

14-,200 .. 

0.6 M.ft. B. M. 
2,200 lbs. 

25-0 cu. yds. 
&O .. 
4{I .. 

150 
2-00 " 
300 bbb. 

One 50-ft. spar-. 

-0.5 acre 

300 cu. yds.. 
26,700 H 

50 
3-0' .. 
30 .. 

55 bbls. 
1,600 lbs. 

-50 cu. yds. 
3-0 " j< 

20 jj 

35 bbls. 
1,800 lb-s. 

300 " 
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Table &.-Estimate of Quantitics-Loclcington Retarding Basit>­
Roads and Bridgcs-(Continued) 

Road No. IG-(Continued) 
Road Surfacing 

Unrolled grave] ....... -···-----.. ----.. ·-----------------------
Goard Rails -----.. --------------· -------------------------------
Wire Fences 

Fence ---------···--------·. ·----------.. ----------------....... . 
:Miscellaneous iron and s. teeL-........ . 

Road No. 11 

Clearing and grub bing--------··-·····------------------------­
Grading 

Exe a vation from cut, Class 1-·····--·-----------­
Exca vation from botrowT Class 1-------------·-------
Excavation from cut, Class 2 _____________ .. ___ ....... . 
Excavation from cut, CJass 3 ______________ ....... -. 

Culverts 
One 4 ft. x 3 it. concrete box culYert 

Excavation, Class 1-----------------------------------
B ackfilling ------·-····--······· ····--·· .... --·········-····-·­
COtl crete ·········--······-~·--····-······-·········-----­
Cement ···········-·······--· ··--······ ... ··-·---········---
Reinforcing stee 1 ····-······-···------···----

Eight 18-in Ch vit:rifie d pipe culve r~s. 
Exe a va tio-n, Class 1.-............... . 
Backfilling ···--·······-······---· ···--·-··· ·-· _ 
Concrete ·········-······-----········-
Cement ····--·------·······--··--·· 
Reinfor-c in g stee 1 ·---··-·····----··----------~··· 
Vitrified pipe --····· 

Iron pipe culverts ................. . 
Concrete Slab Bridge 

Excavation, Class. 1 ···--········ 
Exe a va tion, Cl ass 2 .... ------·· 
Exca va ti on, Class 3 __________ .. 

Backfilling ------····-····-···~---····-···· 
Conc.rete in s a bstructure __________ _ 
Concrete in supe.rst["ucture ______ _ 

Cement -······-·······----·····--····-··-------
Reinforc:i-ng :steel··-····-------·· 
Pipe Tai1ing ----····----······-····-·-··---- ------······--­

Road Surfacing 
Unrolled gravel ····--·····-­

GuaTd Rails ··········--·······-······· 
Wire Fences 

Fence ----············-·····--
Miscellafl eou s lumber . ---···--·······--
Miscellaneous iron and su;et ... -·-·······--·········--

Item 

6(1 

"' 
OB 

R2 

2 

19 
rn 
20 
21 

19 

37 
46 
so 
51 

rn 
:i].'j 

'" so· 
51 
.').;j. 

32 

22 
23 
N 
37 

u 

•• 
50 
51 

.S2 

GO 
67 

"' 71 
-s2 

Estimated 
Quantity 

400 en. yds. 
2:,600 Hn. ft. 

1,000 " 
300 lbs. 

4:..5 acres 

10,000 cu. yds~ 
4,.550 " 

300 " 
200 " 

30 cu. yds~ 
20 " 
15 " 
25 bbls. 

700 lbs. 

120 -cu. yds. 
100 " 

55 " 
105 bbls. 
600 lbs. 
200 lin. ft . 

1.700 lbs. 

50 cu. yds. 
10 " 
2(1 " 
30 " 
60 " 

"' " 
160 bbls. 

4,000 lbs. 

450 " 

1,600 c:u.yds:. 
900 Jin. ft. 

19,000 " " 
0.5 M. ft.B. M. 

1,6.'iO lbs. 



MIAMI CONSERVANCY DISTRICT 

Table 7-Rstlmate of Quantities Taylorovme Retarding Basin-­
Dam aod Appurteoancea. 

• Indicates that the items and quantities 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. 

Stream Control at Dam 
Risk, damage, etc..~ and 25,000 cu. yds. of embank­

ment outside- of dam. not to be paid for as em-
bankment -----·----------------·-------·-----·····-----·----

Riprap placed _________________ .... ___________________ ..... - .......... .. 

Cleaning up (21,000 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, be]ow mean lo'i\' water, 

pla-ced in dam·-------------------------------------------------­
M ixed excavation, Class 2, above mean low water 
M bred exca:va tion, Class 2, be low mean low water 
Rock exca-,,.-a tion, Class 3, above mean lo\v ,.,ate r __ 
Rock ex.ca va tion. Class 3. b-e low mean low wa t-er __ 
Wood sheet piling ___________________ .-----------··-----·--·------·----------
Stee.1 sheet piling _______ ·-------------------------------------------

Main Dam 
Removal of buildings _______________________________________ _ 
Soil stripping, used in dam _______________________ _ 
Embankment, Class A, hydraulic fin _____________________ _ 
Embankment, Class B, semi-hydraulic fill ___________ _ 
Embankment, Class C, rolled fi IL ____ -·--------------·-------
Surface dre.ssing and gTassin g---·---------·------·--------------­
Earth e.xca vation, Class 1, for minor drainage 

.systems _________________ .... ·-----------------·----- -·-------------
Furnishing vitrlfied pl pe .. ----·. ·-----· ------·----------­
Furnishing vitrified pipe specials __ ·-------·-------·----------·--
Laying -,,.·itrified pipe _________________________ ·--------------------------

Gutter paving ---------------------------------------- ------------
Cleaning up ---------------------· -----------------·---- --------·----------

Outlet Works and Spillway 

Item 

1 

58 

85 

• 
6a 
7 

7a 
8 

Sa 
73 

<4 

3 
5 

31 

32 
3.'.l 
38 

10 
55 
55 
56 
59 
85 

Clearing and grubbing ______________ --------------------------- 2 

Earth excavation, CJ ass 1, above mean low water, 
placed in dam---------------------------------------------- 13 

Earth excavation~ Class 1, below mean low water, 
placed in dam__________________________________________ 13a 

Mixed excavation, Class 2, above mean low water 14 
Mixed excavation, Class 2, below mean ]ow water 14.a 
Rock excavation, Class 3, above mean low water . *15 
Rock ex:-ca vation, Class 3-, below mean ]ow water *15a 
Mixed exc::m:va tion, Class 2, for minor drainage 

:systems-------------·--------- -· ·- ·-------------------------------·-- *17 

Estimated 
Quantity 

I job 
1,500 cu.. yds. 

1 job 

39,000 cu.. yds.. 

56,000 " 
10,000 " 

5,000 .. 
5,C>OO " 
1,000 .. 

120 M .lt.B.M. 
350 tons 

1 job 
34,000 cn. yds.. 

580,-000 " 
610,000 " 

10,000 .. 
35,000 .. 

1,200 .. 
:B,600 Jin. ft. 

10 pieces 
8,620 lin. ft. 
1,100 sq. yds. 

1 job 

21 acres 

450,CIOO cu.. yds. 

35,000 .. 
216,000 .. 

91,000 .. .. 
3,000 .. " 
2,000 " " 

400 .. 



REPORT OF CHIEF ENGINEER 15!) 

Table '1.-Estimate 0£ Quantities-Taylorsville Retarding Basin­

Dam and Appnrten:aoces-(Cootinued) 

Oatlet Works and Spillway-{Continaed) 

Rock excavation, Class 3, ior minor- drainage 
systems-··-·------------------------------------------ _ 

Earth exca. vation, Class 1, miscellaneous ........ . 
Mixed ex-cava tion, Class 2, mi sc.e llaneous ...... . 

-Rock excavation, Class 3, miscellaneous ______________ _ 
Drilling of foundatious or masonry _________________________ _ 
Grouting of folinda tions or masonry _____________________ _ 

Miscellaneous cast iron, wrought iron a nrl steel 
(pipe for grouting)-------------------------------------­

Concrete in west side wall above- mean 1ow wa t-e r 
Concrete in west side w a! I below mean ]ow water 
Concrete 1n east side wall a bo.,,,~e mean low water 
Concrete in east side v.·a.11 below mean low 1...-a te r 
-Concrete in rock facing along east side of chan-

nel, a bo ... -e mean low water---------------·------­
Concrete in rock facing aJong east side of c.han­

nel. below mean ]ow -y,,·ater ---------------------· .. ···----­
Concrete in spill way weir (including training 

piers) above mean lov.· water---·---------------------­
Concrete in spillway weir (in cl uding tra1nm g 

piers) below mean low water-------------------------
Concrete in c:: onduit linings __________________________ .. __ 

Cone.Tete in floor of entran-ce and outlet l:i e lov..~ 
mean low v.·ater _ ..... _ .. _________________ . 

Cement ----------------------------------------
Reinforcing steel ------
Vitrified brick lining ___________ ·-----------------------·--------·--
Furnish ing ·vitrified pipe. -----------------------
Furnishing vitrified pipe specials ________________________ _ 

La:;;ng vitrified pipe·----------------------------·--------------------
Em bankment, Class F, miscellaneous fill ______________ _ 
Backfilling around structures ________________ . 
Dry rob b!e paving _________________ ...... ------.. --.. ·--

Riprap -----------------------------------------------·------- -----------
Crushed :rock or grave 1------------------------------------------­
Protective boom and accessories, con er-etc in 

pie rs, above mean low water·------------·-----··---------­
Protective boom and accessories, concrete in 

piers, below mean ]ow water ___________________________ _ 

P-rotective boom and accessOTies, reinfoTcing :steel 
Protecth~e boom and accessories, lumber ______________ _ 
Protective boom and acc.e ssories, miscellaneoll.5 

-cast iron, wrought iron, and steel. _________________ _ 
Timber and lumber, misceJianeous ___________________ _ 

Timber piles, less than 20 feet long~-----··--------------
Timber piles, over 20 feet long __________________________ _ 

Cleaning up -------·-----------------------·--------------··------

Item 

•ts 
*28 ... 
•ao 
*53 ... 
•s2 
41 
41a 
41 

4la 

<1 

<la 

41 

41.a 

42 

43a 
!":iO 

*51 

52 
55 
55 
56 

*36-
37 
:57 
58 

•oo 

41 

41a 
51 
70 

82 
71 

'12 
'12 

85 

Estimated 
Quantity 

200 cu. yds. 
.5,000 " 
2,00() " " 
1,000 .. 
5,000 Iin. ft 
l,OOIJo cu. yds. . 

JOtOOO lbs. 
11,900 cu. yds. 

4.620 " 
7.3tl0 
1,571} " 

1,100 

630 .. 
5-,-650 " 

2.380 " 
800 " 

12,000 
... 

80,000 bbl>. 
200,000 lbs. 

84 cu. y-ds. 
4.400 lin. ft. 

:5-IJ pieces. 
4,.500 lin. it. 

1 O,OOIJo cu. yds... 
H,000 " " 

2,500 .. 
4,{100 .. 
1,000 .. 
1,050 .. 

800 " " 
200,000 lbs. 

28 M.ft.B.M. 

30,000 lbs. 
10 M.!t.B,M:. 

a,ooo Hn. ft. 
2.000 " " 

1 job 



IM MIAMI CONSERVANCY DISTRICT 

Table 8.-Estimate of Quantities-Taylcrsville Retanlinir Basin­
Roads and <8ridg<s 

Road No. 12 Item 

Clear jng :;:;, n d Grub bing _______ -·---· ·-------···----------------· 2 

Gradlng 
Exca ... -ation from cut, Class 1 ..... ------·-······ JO 
Ex.ca vation from borrow, Class '1 ________ _ 19 

Exca.,ation from cut, Class 2-----------------..... . 20 
Ex ca va ti on from cut, Class 3-___ ...................... ----· 21 

Cuh•e-rls 
One 3 ft. x 2 ft. concrete box cul"·ert 

Excavation, Class 1 .. - .... -------····--· -.. 19 
Backfilling -----------------· .............. ------.. ---------------- 37 
C-oncrete ··----------------------· .. ···-· .. ··--- . .. ................. 46 
Cement ----------------·- ........ ________ .. ____ .. _______ 5-0 

Reinforcing stee-1 ------------------------------......... 51 
Two 18-inch vjtrifi e.d pipe cul verb;; 

Exe a vation ~ Class L---·-·······--··----········ ·······----··- 19 
Bae:: kfilling ··--·········--·;··----··-········--···----··.. 37 
Concrete ····---···········--············ ----··--······---······ 4(5 

Cement ··-··········--------···········-----··· --·-· ................. 50 
Reinforcing steel···-·····-···------- Sl 

Vitri ~ed pipe ·········--·······-····-·-.. 55 
Iron pipe -cul vert:s ..... _ ·········-····-·-···· 82 

Road Surfa-c:ing 
lT :n rolled gra Yel -----------··· ........... --···········--····- -6-0 

Guard Rails ··-·······-~--- ··········---------···-········--- fi.7 
Wjre Fences 

Fence ---·····-·-·············------------······--·-···-·· 
!discellaneous lumber ________________________________ _ 

Miscellaneous iron and stee1 .... _ --··--·········-------

Road No. 13 
Clearing and Grub bing .......... --·----··-········-······ _ 
Grading 

Excavation from cut. Class J ___ _ 

Excavation from cut. Class "2 •...• 

Excavation from cut, Class .3 ..... ----------­
Culve rts 

One 2 ft. x 2 ft. co-n crete box culvert 
Excavation, Class 1-------------······-···· 
Backfi.11i.ng -···-------------------------······-···--·-······-­
Concrete ·-----············-·····-··---------···-··· 
Cement --···············-····-········-------- ······--········ 
Reinfor-cin g steel ___ .:._ __________________________ _ 

Two 12-inch vitrified pipe culYerts 
Ex-cava tion. Class •--·····-···--···-······-­
Backfilling ····---····-···-··---------------------· 
Concrete --·····------- --· ------·--·····-····-···· 
Cement -·······-----· .. ------····-·····-·--------
R-einforein g steel -········---------------·--------······-
Vitrified- pipe ----········-···--------------------: __ _ 

68 
71 
82 

2 

19 
20 
21 

19 
37 
i6 
50 
51 

JO 
37 

•• 
50 

51 
55 

Estimated 
Quantity 

0.5 ac•e 

1,760 -c:u. yds.. 
2,900 .. 

200 .. 
100 " 

20 " 
1~ " 

15 " 

.. 

25 bbb. 
J{IO lbs. 

20 -cu. yds.. 
];5 H 

15 " •f 

25 bbls. 
200 lbs. 
w lin. ft. 

900 lbs. 

600 cu. yds. 
200 lin. It. 

7,200 .. .... 

0.2 M.ft.B. M. 
900 lbs. 

1 . .5 acres 

3/.150 CU. yd.s. 
200 .. 

1-00 " 

31) " 

00 " 
00 " 
3!i bbls.. 

900 lbs. 

20- ell yd.5. 
10 " 
10 - .. 

1'.lli bl:i1s. 
100 lbs. 

60:- lin. ft. 



REPORT OF CHIEF ENGINEER 15? 

Table &.-Estimate of Quantities-Taylorsville Retarding .Basio­
Roads and Bridge&-(Colltinu.ed) 

Road No. 13-(Cootinued) 
Iron pipe cuJverts _________________________________________ , ____ _ 

Road Surfacing 
Unrolled gra ... -el _______ .......... _ ......... _________ ......... ------

C-naTd Rails -----------.. --
\\'ire F-ances 

Fence --·······---------- -·-·------------------------------------
Miscellaneous 1 umber. ______________________ .. ___________ _ 

Item .. 
60 
67 

71 
Miscellaneous iron .... --·-··----·--·-------------------- .. 

Steel Bridges 
Ou e substructure 

Excavation, Class L ..... - ... ·-----------.. ---------- .. .... 22 
Exc:ava tion, Class 2 _________________ _._ .. ___________ .__ £'$ 

Exc::ava tion, Class 3-----------------.. --.. ··- ...... L ..... "24 

Backfilling ---------------------.. ······· -······-········--· 37 

Concrete ···-········---········--·············-······-············ .t;l 
Cement ·····-·········· ·---·------------------··-······-··· @ 

Superstructure .......... ---------·-···········-·····-······---·~ 7.S 
Superstructure ---------······················· --------·--······· .... --- 'j';S 

"Road No.14 

Clearing .and Grubbing ......... -···········----------·-·-·--·-···· 2 
{~rading 

Excavation from borrow, Class 1 _________ _:_____________ 19 

Culverts · 
One 4 ft. x 3 ft. concrete box culvert 

Exi:a.¥a tion, Class 1 __ ... ···-········ . . . ......... ...... .19 
Backfilling ________ - ---·----·-······-·· 3-1 

Concrete ---········ .... --·····-··- ······-·· __ 46 
Cement ____ _ ---···-·--···········-·····-········-·· 50 
Reinf arcing stec-1 --·······-··········--------- at 

Road Surfacing 
Rolled gr:aveL ... ---······-·······-······-------···· 51 

GuaTd Rails ---------· ·----- --------------------------------- t>7 
WiTe Fenc;es ··:·-········­

Road ·No. 15 

68 

Clearing and Grubbing ......... ·-···········-·····-····-----· 2 
Grading 

Exe a vation from borrow, Class 1--···-·······-· 19 
-CUlverts 

0 n e 4 ft. x 3- ft. concrete box culvert 
Exc:a vation, CJa;ss 1----····-·-····-····-······- 19-

Back:filling -·····------···········-·· ·······-····--·······- M 
-Concrete ····-·······--··········-·-·····-···-······- -l6 
Cement ------·---~---···-···········---·········--····--·······- -511 
ReinforC:in.g steel ----··········--·-···-····- -51 

Ro:a d Surfacin.g 
G nrolled gra v-el ········---·······-···-···------·····- '® 

-Guard Rails- -·······--·······-·········-------------····- 67 
W)re Fen-c::es --······-·······-·····---~·-··------·····- 6i 

Estimated 
Quantity-

900 lb .. 

1,300 cu. ,yds. 
6.00-0 lin. ft. 

10,21)0 
0.2 M <it.B.¥. 

WO lbs. 

00:0 . cu. .yds. 
100 •F '' 

40 " 
_500 " 
'[100 ~F 

" 

1 ;HlO hbls . 
. One 3.2--lk~­
One 1i1s.-.ft..:-~ 

0.5 acre 

28,000 cu. yds. 

100 •F 

50 " 
" 
" 

30 " " 
50 bbls. 

1,800 !bs. 

2,300 sq. yd>. 
2~..wo lin. ft. 
2,400 .. 

OJi. acre 

15,200 cu. ytls. 

_100- " 

50 " 
" 

3.() ~· fl 

'50 'bills:· 
4;ll00. !b,s. 

200 -cu.-• 
2,000 ltn. ft. 
:2,200 " " 



MIAMI CONSERVANCY DISTRICT 

Tobie &~Estimate· of Quantities-Taylorsville Retar<ling BBsin­
Protection for Tippecanoe City 

* Indicates that the items and quantities are inserted 'because it is desired 
to obtain prices foT them in the bid. They may or may not be required, de­
pending on conditions which may aris·e during constrnction. 

Levee Construction I tern 
Clearing and grub bing _____ ,--·---··--·------------------·· 2 
Removal of buildings __________________ .. _____________________ 3 

"Soil stripping -----·-·-···---------------------------------------- s 
Embankment, CJass E, (from borrow pits)__________ 35 
SuTface dressing and grassing .. ·-·······------------------ 3S. 

Retaining Walls 
Exe av.a ti on, Class 2-, for retaining walls_______________ *23 
Excavation, Class 2, for.same, below me.an low 

water---····----------------------·-··-·················· *2.Ja 
Backfilli-n g ······--··--·····-·····-·····---·····--········ *37 
Concrete ~-···""'--···__:_······-·····-····-·-·······-········ 41 
Cem-cnt --·····-···-·····--····-······--·········-·······-· !!iO 
Rein forcing stee] ···-·---····--·····-········-·······- IS 1 

Drainage System 

Excavation., Class 1, minor drainage ......... ·-·······-- 16 
Excavation, Class 2, minor drain.age ........ ·-········-·· • 17 
Excavation, Class 3, minor drainage ........ ·-······-··· *ts 
Excavation, Class 1, and back6Uing for trenches.. 25 
Excavation, Class 2, -and backfilling for trenches .... *25 
Exe av.a tion, Class 3, and backfilling for trenches.... *27 
Concrete apron -···-···-·-··-······ .. ··-········-······· 4~ 
Concrete in culverts.., etc ... ·-·····-········· .. -·········-······ 46-

Conc:rete in manholes, etc:·-···-············-·······-······· 47 
Cement ··--···-···-·······-····-···········- ········-······ 50 
Reinforcing steel -···-········-·····-·-·········-········-······ 51 
Furnishing vitrified p[pe·-······-········-·······-········· 55 
Laying vitrified pipe ....... ·--····-·······--· ....... ......... .56 

Ti:Jnber piles ·-····-·······-······-·······-·-·······--········ *12 
Furnishing cast iron pipe.·--···-········--············-···- 1'5 
Laying cast iron pipe.·--····--·······-·· .. ·················- 76 

F1ood gates ···--·--····'--··-····-·······-········ 77 
M i=tt-e1laneous cast iron, wrought il"on and .steel.... S2 

Street and Railroad Modifications 
Ex ea vation, Class 1~ cuts and fills. ____ ·····--······-. 19 
Excavation,. Class 2, -cut.s and fills.·-············-·····- 20 
EJ:cavation? Class 3, cuts and fills._ ............ - ...... -.. 21 
Macadam paving--···--···-···--···········-········-·· 62 · 
Coucrete paving ·-······-····-·····-·········--·······-··· 55 

Cement -··-···-~-···-····--···--······--··········-······-· 50 
Guard rails -·····-·····-·····~····-·········-·····-·· *67 

Estimated 
Quantity 
~lo a-cres 

1 job 
10,200 cu. yds. 

220,0-00 .. 

11,0:00 " 

10 .. 

" 

5 .. 
10 .. . " 
6 bbls. 

1,000 lbs. 

10,000 cu. yds. 
200 " 

5() 

14,000 .. 
300 " 
100 .. 

50 .. 
2,400 .. 

50 •I 

3,0M bbls. 
40,000 lbs. 
List price $8-06 
9,000 inch-ft. 

100 Iin.. ft. 
3 tons 

580 inch-ft. 
11,000 lbs. 

. 15,000 io 

1-0,5"00 cu. yd:s. 
100 " 
120 1

' 

UoO sq.yds. 
2,100 ... 

420 bbls. 
1,000 lin. It. 



REPORT OF (:HIEF ENGINEER 159 

Table 10.-Estimate- of Quantities-Huffman Retarding Ba-sin­
Dam and Appurtenances 

* Indicates that the items and quantities are inserted because it is d-esiTe d 
to obtain prices for them in the bid. They may or may 11 ot be required, de­
pe 11 ding on conditions which may arise during construction. 

General Item 

Exe a vation, Class 1, misce11aneous. ...... -....... ........... *2-8 
Excavation, Class 2, nriscellan-eous ...... __________________ *29 
Ex.ca vation~ Class 3, miscellaneous ____________________ ,_ *30 

CJeaning up ------------------------·--·--·--·------------------ S5 

Stream Control at Dam 
Risk, damage, and 15,500 cu. yds. of embankment 

outside of dam, not to be paid for as em-
bankment --------------------------··---·--···--·--

Earth excav.a tion, Class 1, above mean low water, 
placed in dam·-----------'-----------------------· 

Earth excavation, CJ ass 1, below 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 wa te[". 
within limits cf dam __________ ·-----·---·-----------

Cleaning up (7 ,600 cu. yd:s.. of excavation in stream 
oontrol dikes)-------------------------------

Cut-ofl Trench at Dam 
Ea.rth excavation7 Class 1, above mean lol'".r water, 

p]aced in dam_ ____________________________ _ 

Earth ex ca vat ion,. Class t, below mean low water, 
p]aced in dalll-----------··-------------·---------

M ixed exca:vation, Class 2, above mean low water 
Mixed ex-cavationt Class 2, below mean low water 
Rock excavation, Class 3.,. above mean 1-0w water -
Roc.k excavation, CJ ass 3, below mean ]ow water_ 
Wood sheet piling___------------------------------­
Steei sheet piling----------------------------------

Maio Dam 

1 

6 

6a 
58 

6 

6a 

85 

6 

Ga 
7 
7a 

•s 
•sa 
73 
74 

CJearing and grubbing-·--···-·-----·-·---·--------~ 2 
Removal of buildings---------------------------------- a 
Soil stripping used in dam----------~---------------- - 5 
Earth excavation, Class lt for minor dr;:i;inage 

systems-·······------------------------------------------- . 16 
Embankment, Class A, hydraulic fill _________________ . 31 
Embankment, Class B, semi-hydraulic filL__________ _32 
Eiribankment, Class C, rolled fin_____________________ *33 
Surface dressing and grassing_______________________ 38 
Furnishing vitrified pipe .. ·------··-----·-·-·-----·----·---·----·---- 55 

Estimated 
Quantity 

10 CD. yds. 
lO " 
10 ·~ 

1 job 

l job 

25,000 CIL yds. 

21,000 .. 
7,600 .. 
2,400 .. 
M<lO .. 

1 job 

wtooo cu. yds. 

91,000 .. 
10.000 .. 

:5,000 
:5,(100 .. 
1,000 

156 M.lt.B.M. 
4.55 tons 

6 acres 
1 job 

46,000 cu. yds. 

1,600 ,, 

1,:360,000 ... 
2.50,000 .. 

20,000 .. 

4.5,000 " 

8,900 Jin. IL 



160 MIAMI CONSERVANCY DISTRICT 

Table 10.-Estimate of Quaut:ities-Huf£man Retarding Basin-­
Dam and Appurtenancos-(Continaed) 

Main Dam-(Cootinuod) Item 
F urnisbing vitrified pipe specials ..... ---------···--------- 5..5 

Laying vitrified pjpe.·-·······-····~···--·-········---------- 5_6 
Gutter paying ··-··-····--------····-·······-·····-······ .159 
Cleaning up-----------········-···-····-·~---····------ El5 

Outlet W orb aud Spillway 
Clearing and grubbing __ ····-----·-····-·-·---- B 
Earth excavation, Class 1, a~ -m.eau low water, 

placed in dam ... ·-····--···-··--··-·····-····--· 13 
Earth excavation, Claas 1, below mean low wate•, 

placed in dam .. ----····-····-----:_______ 13a 
Mixed exc:a:wati:on~ Class 2, abo..ve mean low .w_ater L4 
Mixed exca"Vation,. Class 2, bel0-w mean ·low ·.water 14a 
Rock excavation, Class 3~ .a bo'lle :m-ean. law :w..ate;r .. *1.5 
Rock excavation, Class 3, bela.w im:an low .w_at_e:r .. na.a 
Mixed excavation, Class 2-~ .for- minor .d.rai:nage 

system:S-.. .. ----····-··---·--··-···-··--- *17 
Rock ext.avation, Class 3, for minor .tbaina-ge 

system:s-.•. -········--------··-···-····-······--- *18 
Earth excavation, Ct ass 1, mis-cellaneou-s. __________ ·*-28 

M ixed exca.va tion, CJa.ss 2, misceUanit:Oll.S-----·----- *2:9 
Rock: ex-cavation~ Class 3~ miscellaneous. ____________ *30 
Embankment, Class F~ misceUaneons_ _____________ *3-6 

Backfill around structnTes-··--·-··-······--·····--- 3'1 
Concrete in sotith wall a hove mean low ,water....... 41 
Concrete in south wa11 below mean ]ow .water···--· -Ila 
Concrete in north wall, a hove mean low ·water._____ -41 
Concrete in nor.th wall, beJow mean low water··--.. -+1a 
Concrete in spillway proper, a-hove mean low-water 41 
Concrete in .spillway proper, below mean low .water 41-a 
ConcTe-te in vertica] cutoffs in dam,. ab-ove ,mean 

low water -······---······--·-···------~--- 41 
Concrete in conduit Jining.·-··-···-·--···-·------ 42 
Concrete in J3 oor pa ving--entrance and outlet be-

low mean low water ... ·--·-··-······-··-···· 4-3a. 
Cement ----------·······-···-···---···-···--·· 50 . 
Reinforcing steel ------·-····----------------------- 5-1 
Protective booin and accessories, reinfor-ced con-

crete in piers, above mean ·Jo.w ·water________ 41 
Protective boom and accessories, -reinforced con-

crete in pieM, below mean Jow water_____________ 4 la 
Protective boom ·and accessories, lumheT_______ 70 
Protective boom and accessories, reinforcing steel 51 
Protective boom and -.acc:e.ssorie.s, mi.sic:eltaneous 

.cast,iron, wrought iTon~ and steel ..... _________ 82 

-.Estimated 
Quantity 

10 pkce:s 
S,900 lin. ft. 
1,tOO S<I- .i<ds-

1 job 

s acres 

33,.000 cu. yds. 

•~ooo 
u " 

·.122,000 " " 
·Sll,1100 " 
~,000 " " 
3,-000 " " 

,600 " " 
.soo . " 

5,000 " " 
-S,000 " " 
l,000 " 

10,000 " • 
'2,600 " 
~.-150 " " 
2,()2l) " " 

10,300 " 
3,'700 " " 
4~0 

H " 
-l ,54() " " 

,690 •• -" 

BOO " 

9,!500 '' Ill' 

.M,000 bbl s. 
•100,000 I bs. 

-tii-00 cu.yds. 

22 M.!t.B..V. 
l_Qil,000 Iha. 

2.lli,000 H 
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Table 10.-Estimate of Quantities-Huffman Retarding Basio­
Dam and Appurtenances-(Continucd) 

0 utlet Work• and Spillway-(Continued) 
\'itrifie d brick lining ... ________________ : ......... ------------
Drilling foundations or masonry......... -------· ··-----­
Grouting foundations or masonry····----------.. ····---·· 

Misce Uaneous cast iron, wrought iron and ste e 1, 
(grouting pipe) --····--·······-----... ·------

Furnishing vitrified pipe ________________ ...... . 
Furnishing vitri6 e d pipe specials __ .............. . 
Laying vitrified pipe ... _____________ _ 
Dry rubble paving ............................. . 
"Ripra p ---·--·-···········-····-----------.. - _____ _ 
Crushed rock or gTa vel. .... ·------------.... --·------
Tim her and lumber, miscellaneous ··---------------
Tim her piles---········-···---·······--·····---·-------------
Timber piles over 20 feet 1ong .. ----------------------·--·---
Oeaning up ..... ·-·-·····-···-·······--.. -------------------

Item 
52 

*53 
'M 

•s2 
55 

55 
5u 
57 
58 

•oo 
'11 
•72 
•7~ 

85 

E-stimated 
Quantity 

70 cu. yds. 
10,0-00 lin.. ft. 
2,000 cu. yds. 

57,400 lbs. 
.S,400 Jin. ft. 

'90 pieces 
8,580 tin. ft. 
1,800 Cll. yds. 

4-00 " 
1,000 " 

15 MJt.B.M. 
3,000 Jin... ft. 
2,000 " " 

1 jol> 

Vo. ,_u 
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·Table 11.-E•timate of Qnantities-Hul£mao Retarrung Basin-­
Roads and Bdclges 

Road No. lG 

Clearing and Grubbing ... ----··---·-··-------------------­
Grading 

Excavation from ..::ut, Class L ............. -----------------
Excavation from borrow, Class 1 .. -------------.. ·------
Excava ti on from cut~ Class 2 ....................... . 
Ex-cava ti on from cut~ Class 3-----~---------.. ···· 

Culverts 
Three 18-inch vitrified pipe culverts 

Exe a ... -ation, Class L---------·--------· ·---------
Backfilling ·-··········-· ............................ . 
Concrete ----··-····------.. -------... ----··-·. 
Cement ·-···------------------------·--·----
Reinforcing steel ............ _ .. ____ ·---------·------........ . 
Vitrified pipe ----------------.. ····------ ........ -------------.... -

Eight 12-inch ..,-.itri6 e d pipe culverts 
Exe a vation, Class • ·-----------------·----------·-------·-----
Backfilling ----------- --·---------· ·----- ----------- ·-----------­
Concrete ----------------·. -·--------· --------· ·---------·-
Cement ----------------- --------------------
Reinforcing steel -----------------­
Vitrified pipe ----------------------------· _ 

One 6 ft_ x 4- ft. concrete box culvert 
Excavation, Class 1--------·------------------------·-------­
Bac kfil ling ------------------- -·--------·-------
Concrete --------------- --------·--------------­
Cement -------------- ·------------------------------ _ 
Reinforcing ste e I ___ ------------------

On-e a ft. x 3 ft_ concrete box culvert 
Excavation, Class. 1_________ ------·--------
Backfil1i11 g ------------------------------- _ --·---------------
Concrete ---------------------------·-----------------·--------------
Cement -----------------------
Reinf or-cing ste e 1 ---------------------------------

! ron pipe cul ..,,e rts -------------·. ------------------------·--------
Concrete S1a b Bridges 

Exe a va tion, Class 1-------------------------------------------­
Exca .. 'ation, Class 2-------------------------------------------­
Exca vati on, Class B---------------------------------
B ackfilling ·--~·········-······-······-·········· .............. . 
Concrete in substructure _____________________ _ 

Concrete in :superstructure --------------- . ·-------------
C-ement ----------~--------------- ------------------------------·------

. Reinforcing steel ____ :·---·---------·-----------------------------
Road Surfacing 

Rolled gravel -···········-·······--·····--····-········-·· 

I~em 

2 

10 

19 

20 
21 

rn 
37 
46 
50 
51 

55 

19 
37 
4<l 
50 
51 

55 

10 

37 
46 
50 
51 

19 
37 
46 
50 
51 
82 

22 
23 
24 
37 
41 

4<l 

50 

51 

61 

Estimated 
Quantity 
0.5 acre 

11,400 cu. yds.. 
4,000 " 

400 " 
200 " 

30 " 
10 " 
00 " 
30 bbls. 

200 lbs. 
120 lin. h. 

100 cu. yds... 
50 " 
40 " " 
7-0 bbls. 

400 lbs. 
20G. lin. ft. 

40 cu. yds-
00 " 
25 " 
4.'i bills. 

1.500 lbs. 

30 cu. yds. 
20 " " 
25 " 
45 bbls. 

1.500 lbs. 
2,000 " 

-«t cu. yds. 
00 " 
00 " 
<IQ " 
60 .. 
10 .. 

100 bb!s. 
1,300 lbs. 

21,500 sq. yds. 
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Table 11.-Estimatc of Quantities-Huffman Retarding Basin-­
Roads and Bridges-(Continued) 

Road No. 18-{Contioued) 
Guard Rails ______ .. ___ _ 

Wire Fences 
Fence ------------------------------··---- ··-·-------.. - ........... -
Miscellaneous lumber --------·----- . ·----------------------­
M isc:ellaneous ~ron an-d steel.. 

Road·No.17 
Clearing and Grubbing _____ _ 

Grading 
Excavation from cut, Class 1 .. . 
Excavation from cut, Class 2-.......... . 

·. Exe.av a tio n from cut, Class 3.-......... . 
CuJv(·rts 

Three 18-inch ••i trified pipe culverts 
Exe a va tion, Class L ...................... . 
Backfilling -·····------ .... ·----------
Concrete ----------·-----­
Cement ---------
Rein forcing steel ___________ ..... 

Vitrified pipe ------- .... : ..... ·-----
Iron pipe culverts _____ _ 

Ste-e] Bridges 
Superstructure -------·. ·------­

Guard Rails _ --·-- ------------
'Ti/ ire Fences 

Fen{'e ----------·---------··-
M is-ceUaneous. 1 um her ______________ ·-----
Misce11an-e ou.s iron and stee f_ ___ _ 

Road Suriacing 
Unrolled gra veL ________ _ 

Road No.18 
Clearing and Grubbing __________________ _ 

Grading 
Exe.a vation from borrow, CJ ass • ·---------

Concrete Slah Bridge 
Excavation, Class ! ______________ ·-----·- ·---------- -·------------·-

Excavation, Class 2 ____________ -· ·-----·- ·-------- --· ·- ·--------
Excavation, Class 3------·-------· 
Backfilling -------------------
Concrete in substructure _________ _ 

Concrete in superstructure _ ----· .. ·-------

Cement ------------------------------· ·------· -----------
Reinforcing steel ------------------·------· ·----------­

Lengthening Existing Concrete BTidge 
Excavation, Class ! ________________ _ 

Exe a vation, Class 2 ________ -------------

Estimated 
Item Quantity 

67 500 lin. ft. 

OS 24,000 
71 0.5 M.ft.B.M. 
82 1.800 lbs. 

2 0.5 acre 

19 2,370 Cll. yds. 

"" <-00 " 
21 100 " 

19 ao " " 
37 20 " 

•• 20 .. 
50 35 bbls. 
51 0!00 lbs. 
::JS SO lin. ft. 
[~ 300 lbs. 

78 One 108-ft. span 
07 6.600 lin_ ft_ 

68 -1,roo .. 
71 0.1 M. ft.B. M. 
82 300 lbs. 

00 900 cu. yds. 

2 0.5 a-ere 

19 83.000 cu. yci.:s. 

22 60 " 
23 OlO .. 
•• 60 .. " 
37 60 " 
41 100 .. 
46 50 .. 
•o 220 bbls. 

·" 5,<-00 lbs. 

22 2-0 cu. yds. 
23 10 .. 
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. Table n~Estimate of QuaDtiti-Huffman Retarding Basin­
P.oads and Bridgeo-{Continued) 

Road No. 18-(Continued) 

Excavation, Class 3-_ •• , ................ - ...... ---------· 

Backfilling ---•·-···--····---·····--·--- ·---.. --- --------------
Concrete in :substructure ........ _____________ _ 
Concrete in superstructure ..... . 
Cement ------------------- ................ . 
Reinforcing steel -·······-·. ·---------· _ 
Miscellaneous iron railing ........ ·-------·-----

1 ron Pipe Culverts ... ·----------------------------·-----: ........... _ 
Road Surfacing 

Ro?Ied grave 1 ------·----- ... ·-------------·----------------------.. -­
Guard Rails ------------
Wire Fences ----------------- -·--------------------........ _ 

MisceJianeous iron gates ______ .. _ 

Road No.19 
Clearing and Grubbing ______________________________ _ 
Grading 

Excavation from borrow, Class 1. ·-----·----­
Culverts 

Four 3 ft. x 2 ft. concrete box culverts 
Excavation, Class 1----·---------------------------­
Bacl:filling ----------------- ---·------------------
Concrete ------- ------------------------- __ 
C-ement --------·---- ------·-----------------------------
Reinfo-rcing steel _______ : _______________ . _____ _ 

One 2 ft. x 2 ·ft. concrete box culvert 
Exe a vation, C1ass t_ ___ , __________________ ·-----· ·--

Backfilling -----------·-- ·------------
Concrete ----------- ....... ·-----
Cement ----------·---------
Reinforcing steel ------- -·-----------------

Iron pipe culverts ·----------------------------------· ·--
Lengthening Existing Concrete Bridges 

Ex-cavation~ CJ ass 1------------------------·-----·. ·-----­
ExcaYation, CJ ass 2 ·-------------------------
.Excavation~ C1ass 3 __________________ _ 

Backfilling ----·----·------------·-·-·----------------------------
Concrete in su bstructurc _____ ----·--------·------------------
Concrete in supe rst ructurc ________________________ _ 

Cement ---------------------·------------------------·-----------------
Reinforcing steel -------------------------- --------··-------·­

Road Surfacing 
U ni-olled gra "'e 1-.. --------------------------·------------­

Guard Rails :---------------------·--·----------------------------­
Wi-r~ Fence: 

Fence -----------··------------------------------------------------
Ga tes--mi:sce Uaneous iron and steeL---·~---------: 

It-em 

•• 
37 ., 
46 
50 
51 

82 
82 

61 
67 
68 
82 

2 

19 

19 
37 

•• 
50 

51 

19 

37 
46 
50 
51 

82 

22 

2l 
M 
37 
<11 
46 
50 
51 

60 
67 

58 
S2 

Estimated. 
Quantity 

12 cu. ~rcls . 
20 " 
20 " " 
10 " 
50 bbls. 

700 lbs. 
400 " 

:2,~0 !in. ft. 

19.500 sq. yds. 
:5,600 !in. ft. 
7,400 " 
2,200 !bs. 

0.5 acre 

24,93.0 cu. yds. 

50 " 
30 " " 
55 " " 
95 bbls. 

4,400 lbs. 

20 cu.yds. 
20 .. " 
15 " 
25 bbls. 

600 lbs. 
1,600 " 

20 cu. ;fds. 
10 " 

8 " 
20 " " 
10 " 
10 " 
30 bbls. 

"av1dbs. 

l,4llo cu. yds.. 
1,000 lin. ft. 

6,000 .. " 
UOO lbs. 
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Table 12.-Estimate of Quantities-Huffman Retardfog Basin­
Protection for Fairfield 

Levee Construction 
Clearing and grubbing __________________________ _ 
Removal of buildings ____________________ .......... . 
Exe: a vation, soil stripping ____________ .. __ .. ____ _ 
Embankment, Class E, from borrow pits .... 
Surface dressing .a.~d gr as sing .......... . 

Drainage System 
Exe a va ti on, Class 1, open ditch .. . 
Excavation~ Class 2, open ditch ...... -----,.--
Exca va ti on, Class 3, open ditch ...... ----------------------_ 
Ex:cava ti on r Class 1 r for street a 11 d high .... -ay Cll ts 

and fills .... --·--------·-------------------·------------------·----.. ---·. 
Excavation, Class 2, ior .street and high"Yio·ay cuts 

Item 

l 

• 
35 

JB 

16 
17 
18 

19 

and fills ----------------------'------------------------------·--------- 20 
Excavation, Class 3, for street and hlghwa:.-· cuts 

and fills ---· ---·------------·------·-----------------------:______________ 21 
Excavation, Class 1, and backfilling for trenches__ 25 
Excavation, Class 2, and backfilling for trenches__ 26 
Excavation, Class 3 > and backfilling ior trenches- 27 
Concrete in cul ... ·erts, gate chambers, etc.·------··------ 46 

Cement --------------------·---------- ~o 
Reinforcing steel _ 
Furnishing ,,.-itri fie d pipe 
Laying vitrifi c d pipe ______ . ·--------· ·-------------· -·------
Furnishing cast iron pi fl e ·---
Laying cast iron pipe ________________ ·------------- . ·---------·------· ·---

Flood gates ---------------- -- ----·--------
M isceJianeous cast iron, v.'rougb t iron and s.tec I._ 

Street and Railroad Modifications 
Excavation, Class 1, for street and highway cuts 

51 

sa 
5G 

76 
'jj 

and fi l lS -------------------------- 19 
Ex ca ... --atlon, Class 2, for street and high ~vay cuts 

and fills ------------------------------------------------------------ 20 
Exe.a i,.·ation, Class 3, i or street and h Lgh "Yo'ay cuts 

and fills ---------------~-------.... - 21 
Gravel paving for streets :and highv;,'ays..... 61 

Guard rails ---------------------· .. ------- 5 7 

General 
Excava tio-n, Class 2, for re ta ini n g walls 23 
Ex ca va tion, Class 1, miscellaneous___ 28. 
Excavation, Class 2, miscellaneous_ 2!J 
Excavation, Class 3, miscellaneous ________________ ,,______ 30 
Concrete in .retaining waJL5___________________________ 41 

CJeaning up -----------------·---------------------------- 85-

Estimated 
Quantity 

:J acre5 
1 job 

G, 500 cu. :rd s . 
G5,(}00 

6,l)(H} " 

50 " 

2 " 

50 " 

5 " 

2 •• 

50 " 
!O •· 
5 .. 

200 " 

350 bbk 
5.,000 lbs. 

I....ist price, $-08 
'i20 inch-ft. 

1 ton 
220 inch· ft_ 

10,000 lbs. 
1,l}OO " 

8,000 cu_ :rd !i.. 

50 " 

JO " 

10,(IOO sq. yds. 

5,-000- Jin. ft. 

20 cu. yds. 
50 

5 •. 

2 " 
JO ,, 

1 joh 
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Table 13~Estimat< of Quantities-Local Flood Protection at Piqoa. 

* Indicates that the items and quantities are inserted be-cause it is desired 
to obtain prices for them in the bid_ They may or may not be required, d-e­
pending on conditions which may arise du.ring construction. 

Im.pr-ovement of River Channel 

Clearing and grubbing-------····--······-··-· .. ····-------­
T rimming and shaping slopes of river channels .... 

Soil .stripping -------···········-----·---·------------------------
Exe.a vation, Class 1, in river cha nne 1 ......... ·------
Exca v.a.tion, Class 2-, in river cha nn e 1~---------·-----.. - .. 
Exe a va ti on, Class 3, in river cha n ne '----------
Overhaul. per 100 feet .... : .......... --------·--------------
Surface dressing and grassing ............ . 

Levee Construction 

Clearing and grubbing ...... --.. ··-.......... --··· ........... . 
Removal of buildings__ ..... -····--·······-·-··········-····-
Soil stripping ..... _ ...... --..... - ....... - ......... - .. - ....... 
Em ba.-n kment, Class D ( irom river excavation) .. . 
Em ba-n km.ent. Class E (from borrow pits) ......... .. 
Sa rface dressing and grassing ... __ ........ . 

Revetment 

Excavation~ Ciass 1, foT retaining wans, etc., he-
low mean low water_ .. ···-·······---......... - ...... - .... . 

Ex ca ... ·ation, Class 2, for retaining walls, etc., be-
l ow mean low water_ ...... - ........... - ........ - ...... - .. .. 

Exe a "ation, Class 3, for retain lng walls, etc., be-
low mean low v.·ater _ ...... - ......... _ .......... - .......... . 

Concrete in mon oht hie slope re.,.·etm ent .............. . 
Concrete in monolithic slope revetment, belov.i· 

mean low water._ ................ - .......... _ ........ . 
Cement ··-····· ... - .... -.... . ............... _ ............ . 
Reinforcing steel .... _ ........ - ..... - ............... _ .... .. 

Retainini; Wan. 

Exca-,,.-ation, CJa.ss 1... .. ........ - .............. . 
Excavation~ Class 2 ............................ _ .......... . 
Excavation, Class .3 ....... - ................... __ 

Backfilling -·····-· -····-········-······-············-· ········-······-
Concrete - ...... - ..... - ............. - ............ _ ............. .. 
Cement .... -·····-······-················-·················· . 
Timbe:r piles -····--·······-·····-·········--·········-······-······ 

Item 

2 

• 
" • 

10 

11 

12 
3g 

2 
3 

5 

34 

"" ~s 

22a 

23a 

24a 
44 

44a 
50 
51 

22 
23 
24 
37 ., 
f>() 

72 

Estimated 
Quantity 

2 acres 
4,000 sq. yds . 
3,000 CIL y(is. 

13.0,00{I " 
2,000 .. 

200 .. 
100,000 .. 

700 .. 

1.5 acres 
1 job 

16,500 cu. yds. 
130,000 " 
20,000 " 
11,300 " 

600 " 

200 

50 

75-0 

6.'iiO 

1.75-0 bbls. 
16.000 1bs. 

1,500 cu. yds. 
200 .. 
100 .. 
100 " 

3,000 " 
3,750 obis. 
1,000 !in. !~ 
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Table 13..-Estimate of Quantities-Local Flood Protection at Piqua 
(Cootinued) 

Flood Gate Structures 1 tern 
Ex.ca i;tation, Class 2, for flood gate structures·------· 23 
E.xca,1aiion, Class 2, ior flood gate st!"uctures, be-

lo,,..- mean low ""'ater -- -----------·. ·----- 2"3a 
Concrete ----------.. --.. ___ .. ·----... -16 
Concrete belov1t me-an low i,o,ca te r ~6a 

Ceinent ----------------- ·-------·. ·--------·. ·--- :50 
Reinforcing steel . _______ ---------- 51 
Steel sheet piling _ --· .. ·------------ 7 4-
Flood ga:tes ........... _________ ______ -------------.. -· _ 77 
Miscellaneous cast iron, ,,..-rought iron, and s tee I 82 

Drainage System 
E::'[l::ava tion, Class 1 

Exe a va ti on, Class ~ 
Exe.a "-a tion, Class 3 .. 

17 
18 

Excavation, Ctass ·1, and backfilling for tTencbes__ 25 
Concrete in cul1oerts ________ _ 

Cement ----·-·······-············-·-···--
Reinforcing stee I 
Farnishing vitrified pipe .. --
Laying vitrified plpe ....... --
Furni:s.hing -cast irort pipe 
Laying cast iron pipe .. 

Flood ga~es. ··········-·---··· -· -········ ··--··· 

Street Modifications 

46 

50 

51 

'" 75 

76 
71 

Ex ca vatlon, Cla.ss L.... _________ --···-·. ·---- 19 

Gravet paving for streets and highways_··-·---·····--·· 61 
Cuard rails --············-·-- .... ·······-· _ 67 

-General 

Exe.a va tion, Class 1, miscellaneous_ -·-············- .......... *2S 
Excavation, ~lass 2, mi see llaneous_···············----····- •29 
Exe a ... -ation, Class 3-, miscellaneous ... _______ *30 

-Cleaning up ·····--·······-········-······---·····-··--··············-··-··-- 85 

Estimated 
Quantity 

40 cu. yd.s. 

10 " 
80 " 
"20 .. 

220 bbls. 
2,000 lbs. 

6 tons 
11,000 lbs. 
1,500 " 

3,500 cu. yds. 
:5.00 .. 

:5.0 .. 
100 .. 

13:0 

165 bbls. 
4,000 lb.s. 

List price, $100 
1,200 inch-ft. 

2 tons 
-600 in ch-ft. 

1,000 lbs. 

1,000 cu. yds. 
2,5-00- SCJ. yds. 
1,000 lin. ft_ 

100 cu.yd:s. 
50 .. .. 
10 " 

1 job 
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Table 14.-Estimate of Quantities-Local Flood Protection at Tr-oy 

* Indicates that the items and quantities ar-e in se-rted he cause it is de sired 
to obtain prices ior them in the bid. They may or may not be required, de­
pending on conditions l\'hich ma:r arise during r::.onstruction. 

Improvement of River Channel I\e1n 

CJ earing and grub bing................... 2 
Excavation, .Class 1, new channel....... £ 

Excavation, Class 2, new cha n n eL.. . ..1 
Excavation, Class 3, new channel..____ ,. B 
Exc:ava tion, Class 1, for same below me an lov.· 

water __________ ....... . 

Exe a vatio n, Class 2-, far same bel O\\' mean lo\\' 

water·-----·······-------------------------·--------------------·--·-------
Ex:ca vation, Clas.s a, for same below mean lo-..-..· 

water ····-······-······-······-·············H ·········-······-······ 
Excavation, Class 1, in river channel. ..... . 
Excavation, Class I. removing islands ...... . 
Excavation, Class. 2, in river channel. 
Exe a va tion, Class 2, renloi,dng islan d:s ........ . 
Excavation, Class. 3 .. -···-··················· 
0 v-erhat1l, per 1 no feet. 
Stee] sheet piling .... - ...... . 

Levee Construction 

Remo'\'al oi buildings .... - ............ . 
Soil strjpping ........ ·······-············ 
Emhan kme nt, Class D ................... . 
Embankment, Class E .. _ ......... . 
Surf ace d re ssin g :and grassing ......... . 

Revetment 
Concr-cte in monolithic slope revet rue n t .... 
Concrete in flexible slab revetment. 
Cement ..... _ ························-········· 
Reinforcing ste e 1 ·····-······-.. ············· ................ . 
Timber pil.e-s ... ·-······-·····-······· 
1'.lisceUaneous cast iron ... -···············-··········· 

Retaining Wall 

Backfilling _ ............. -······-········· ·····-············· . 
Stone in.as on ry ·-·······-·······-································· 
Crushed rock and gra veL .. - ··-········--···········-· 

6a 

*Sa 
9 

9 

*1" 

•w 
*11 

12 

N 

f!2 

37 ., 
00 

E:stimated 
Quantity 

10 acres 
s:~.ooo cu. :rds. 

500 

mo 

4.5.DO 

400 •• 

100 " 
J4"J.200 " 

8.200 
2,000 

500 •• 

2,000 " 
10,000 ., 

sn tons 

1 job 
12,700 cu. yds. 
6S,100 
27,000 " 
11,100 

140 
280 ., 

535 Dbls. 
31,.500 lbs. 

300 lin. ft. 
5-,000 lbs. 

10 Cll. yds.. 
10 
10 " 
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Table 14.-Estimate of Quantities-Local Flood Protection at Troy 
(Continued) 

Flood Gate Stroctnres 

Exca••ation, Class 2 ...... --------------------- .. ----------.------
Ex-cava tion, Class 2-, below mean low wa te • ---------
Concrete ----·····-----····---------------------------- ___ ·-----------
Concrete be-low mean low ,,..-ater ... _________ .. ______________ _ 

Cement --------·------------------------------- _...... . ...... ______ _ 
Flood ga te.s ---·····-----------------.. ----- ....... --.. ·--------------·· 

Drainage System 

Excavation, open ditch .... -------- ________________ .. _ .............. .. 
Excavation and backfill in tren-ch...... -----------· .. -
Concrete in apron, etC..-----------.. --------·---·-----------·---­
Concrete in culverts and gate chambers .. ·-------------
Concrete in seweT manholes and catch basins _______ _ 

Cement ---------------------------·-----------------------------------·--
FuTnishing vitrified pipe---------------------·-----
Laying vitrified pipe·----------·---------------------·-----------------·­
Furnishing cast iron pipe .. --·----------------·----·-
Laying cast iron pipe ______________ ·--------------

Flood gates ---------·----------------------------------- ·--­
Miscellaneous iron and steel (manhole covers}-·----

Bridge Protectioo 
Steel sheet piling _____ -----------~-----

Raising Bridges 
Excavation, Class 2 ___ -------------

Concrete ------------------------------ --· -·--------·--------·-
Cement -----------------~-----
Raising bridge ______________________ _ 

Street and Railroad Modifi-cation-s 

Exe a vation, Class 1 ___________ _ 

Cement -------------------------------
WateT-bound macadam paving __ ----------- _____ _ 
Concrete pa Ying ----------------

. Guard Tails -----·--------------
MiscelJaneous steel ________ _ 

General 
Cleaning up _______ ----------------------

Item 

2J 
*-2Ja 

46 
*46a 

50 
77 

rn 
25 

43 

46 
47 
50 
55 
56 
75 
rn 
77 
82 

,. 
'·' ., 
50 
81 

'" ;;o 
6~ 

fi.5 
6:7 

82 

85 

Estimated 
Quantity 

2-1} cu. yd-;:;._ 
80 
25 " 
8'} " 

135 bbls. 
9,000 lbs. 

500 c:u.yds. 
800 .. 

10 
140 " 

7 " 
200 bbls. 

List prjce, iBOO-
S,.iOO inch-ft. 

:5 tons 
750 inch-fE. 

8,4{10 lbs. 

3.500 " 

170 tons 

2GO cu. ydoS. 

100 '-

120 " 
1 job 

6-,:500 cu. y ds.. 

640 bbls. 
4,800 sq. yds-
3,00IJo " 

201Jo lin. ft. 
43,000 lbs_ 

1 job 
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Table u~Estimate of Quantitie&-Local Flood Protection at Dayton 

*- Indicates that the items and quantities are inserted because it is desired 
to obtain prices for them in the bid. They 'may or may not be re.quired, de­
pending on conditions which may arise during construction. 

lmp:rovement of River Channel 

Clearing ai:i-d grub bing ... ., ... ,. ... ----------------------------·-------­
Removal of buildings------------------------------------
1'rimming and shaping slopes------------------------·--------­
Soil stripping ~-------------------------------------------· ·------­
Earth ex ea va tion, Class 1, {new channels)-------·----­
Mixed excavation, Class 2, (new ch an .,_e1s )-­
Rock ex-ca.vation, Class 3., (new- ch an ne ls)--··--
Earth ex.ca va ti on, Class 1, (river channel) __ _ 
Mixed ex.ca vat.ion, Class 2, (river channel) __ 
Rock excavation, Class 3, ( rh•er c.hann e 1) ___ _ 
Overhaul per 100 feet------· .. ·-----· ·----------------------· _ 
Surface dressing and grassing.__ ··---------------
Steel sheet piling ----------·--------- -----------------

Levee Construction 

Clearing and grub bing __ ·----------------- ·------ ---· ·-------------·­
Soil stripping ------------------·-----------------·-------
Rm bankment, Class D, (from river ex ca 'ration} .. 
Embankment, Class E, (from borrow pits) ___________ _ 
Surface dressing and grassing --------·----------

Revetment 

Item 

2 
3 
4 

• 
6 ., 

•• 
9 

10 

11 

12 
38 

74 

2 

• 
34 
35 
38 

Concrete in monolithic slope reve tmcnt. ----·- ·----------- 44 
Concrete in 1non olit Ilic slope revetment he lo~· 

mean low water-------------------------- ___ _ 44a. 
Co n-crete in flexible: slab re ... ·etment. ___________ __________ 4-5 

Reinforcing steel ----------------------·------- 51 
Timber piles ______________________________ __.: _____ _ 

Steel sheet piling ______________ ·----------------
M isceHaneous iron and .steel. _________ _ 

Cement -----------------
Dry rubble paving ___ _ 

Retaining Walls 

Excavation, C1a:ss 1. 
Ex ca ..,·ation, Class. 2 ____ _ 
Ex ca va tion, C1ass 3__ . ·----------·. ·----
Ex-ca vation, Class 1, below mean I ow water 
Excavation, Class 2, below mean low water .. 
Excavation, Class 3, below mean low water __ _ 
Bae kfill ing -------------- -------------------·-----
Concrete ---------------------·-----------------------

72 

50 
*57 

22 
23 
2< 
2"a 

23a 
2b 
37 ., 

Estimated 
Quantity 

3.5 acres 
1 job 

75,000 sq. :rds. 
30,000 cu. yds . 

110,000 .. 
75 .. 
25 .. 

1,900,000 " 
00,000 .. 
3,000 .. 

4,.250,00-0 " 
20,000 .. 

84 tons 

5 acres 
32.5()0 cu. yds 

1,003,500 " 
162,000 .. 

fi8,00CI .. 

8,000 " 

501} H 

2,000 " 
330,000 1 bs. 

l!'l,000 lin. ft. 
8-1 tons. 

4-5,001) lbs. 
12,500 bbl:s.. 

1-11 cu. yds. 

3:5-,000 " 

.500 " 
100 "' 

10,000 " 
90 " 

50 " 
500 ff 

1:5-,000 
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Table 15.-Estimatc- of Quantities--Local Flood Protection at Dayton 
(Continued) 

Retaining W alls-(Continued) 

Concrete below mean lov.· wa te .-
Cement ________ .... _________ _ 

Reinforcing steel .......... _______ ----------------------
Furnishing vitrified pipe....... --·--------------
Laying vitrified pipe.... -------------------·------
Crushed rock or- gr.a veL_ ----------·-------------· ...... 
Timber piles ...... -- ·····------------·-
Ji..lisceUaneous iron and stee 1 ....... . 
Stone mason 'l"Y ---- ------------·-------· ·---------

Flood Gate Structures 

Exe a va ti on, Class •-------------.. -
Excavation, Class ~ _,, ____ _ 
F:xca i;ation, Class :J _____ . ------- ---------·-----.. 
Excai,."<ltion. Class 1, belo\v mean Io ..... - 1.,:ater .. . 
Exe a va tion, Class 2, be low mean ]ow water ... . 
Excavation, Class 3, below mean lo'"'' water _____ _ 

Concrete --------------- ------· ... ·----- ------·-----------------------
Concrete below me an 101.:i,- wa te • __ 

Cement ------------------
Reinforcing steel-··------------
Ste el s.h e.e.t piling _______ _ 
Flood gates _______ -

:Miscellaneous iron and steel._--------------------

Drainage System 
Exe a va tion, open ditch. Class L _________________ _ 

Ex-cavation, open ditch, Class 2 __ 

Excavation, open ditch, Class 3------~------
E..Xcava ti on, Class 1, and backfilling for trenc.he s ... 
Excavation, Class 2. and backfill[ng for trenches __ 
Excavation, Class 3, and backfilling for trenches ___ _ 
Excavation, Class · 1, and backfilling for trenches, 

below mean low "'ater .. _ -----------------------------
Exca:i,.-ation, Class. 2, and backfilling for trenches, 

be low mean low "'ate r -------------------------
Excavation, Class 3, an c:I backfilling for trencli es, 

below mean lOw water-------------------------··------ .. 
Concr-ete aprons ------------------------------ ----·. ·------·----­
Concrete in cal veTts., etc.·---------·--------------------··------· __ 
Concrete in sewers, manholes. and catch basin S---·-

Ceinen t -------------------- . ·--------------------------------------. 
Furnishing vitrified pipe _________ ·-----------------------------

Laying vitrified pipe·------------------·--------------------------

Item 

4la 
50 
iJ.1 
:J;j 

56 
6() 

n 
82 
48 

22 
O•• _, 
24 
22a 

23a 
2"4a 

46 

'"" 50 
51 
74 
77 

82 

*16 
•17 
•rn 

25 

"26 
"27 

25a 

•26a 

*27a 

*•3 
46 
47 
50 
55 
56 

Estimated 
Quantity 

s,ooo cu. yds. 
32 ,000 b bls. 

135-,000 lbs.. 
List Price, $1000 
18,000 inch·ft. 

500 cu. yds. 
24,l)Q{I lin. ft. 
15,00-0 lbs. 
2.000 -cu. yds. 

80 " 
10 .. 
10 .. 
20 .. 
10 H " 
10 H 

100 .. 
40 .. 

2•· ., bbls. 
4,000 lbs. 

12 tons 
H,000 lbs. 

3,000 " 

10 cu. yds. 
10 

10 

500 " 
10 
10 " 

100 " 

10 " 

10 " 
rn .. 
10 .. 

150 " 
200 bbls. 

List Price, $200 
2,400 inch-ft_ 
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Table 15..-Estimate of Quaotities-Local Flood Protection at Dayton 
(Continued) 

Drainage Syatem-( Continued) 
Furnishing cast iron pipe_ _ _______ --...... 
Laying cast iron pipe ______ .. ___ ........ ______ ........ -----··----
'fim be r and lumber mi see tlan eou s .. 

Bridge Protection 

Concrete ----------------·------­
Cement ·---·-------·----
Ste e-1 sheet piling 

Street and Railroad MOO:::cat:on::; 

Exe a vation, Class L ..... . 
Excavation, Class 2 .. . 
Ex-ca vation, C1ass 3 __ _ 
Gravel paving ........... . 
Macadam paidn g 
Miscellaneous paving 
Cement ------------------- . ·---------------

General 

Exe a Ya t ion, Class L ........ ·-------
F,xca va tion. Class 2 .... 

Item 

*";'5 

*76 

"'71 

19 
*2{t 
•21 

Gl 
62 

'06 
50 

Exe a vat Lon, Class .3__ *30 

Cleaning up ·············-······· -··· ------············-··············· -······ 

Estimated 
Quantity 

1 ton 
200 inch-ft. 

1.000 ft_ B. M. 

25 cu. yd.s. 
<O bbls. 

500 tons 

5 ,000 CU. yd:!;;_ 

IO. 
10 H 

2,000 sq. yds_ 
2,:50il .. 

200 .. 

35 bbls. 

100 cu. yds. 
10 " 

10 " 

1 job 
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Table 16.-Estimatc of Quantities-Local Flood Protection at 
West Carrollton 

* lndica te s that the items and quantities are in.serte d because it is desired 
to obtain prices for them in the bid. They may or- may 11 ot be l"equired. de­
pending on c:onditi ons which may arise during co-Pstruc:tiolL 

Levee Con-struction 
C1earing and grubbing ____ _ 
Removal of buildings .. ___ -------· ·------... - .. 
Soil stripping _______ .. ________ . ----------·-----.. ·-- ....... _______ _ 
Embankment, Class J~. (f'rom borrow} .. 
SnTface dressing and grassing .. --------------· .. ·---

Retaining Walls 

Excavation~ Class •------------------.----- . ---·----------.. 
Excavation, Class 2 .... ___ .------------------.. --
Ex.ca vation, Class ::;. ___________________ :.... ---------------

Backfilling -----·---·······--------.. -· _ -------- --------------
Concrete ----------------------·----- -··---------·------··---.. --
Cement -------------- ........ ------ ... ____ , _____ .... ___ _ 

Drainage System 
Excavation, Class 1~ and backfiUing for trenches~. 
Excavation, Class 2, and ba.ckfilling for trenches ___ _ 
Excavation, Class 3, and backfilling for trenches_~ 
Concrete in culverts, etc ___________________ .. _____________ .... _ 

-Concrete .in manholes, etc.~-------------.. ~----.. -
Cement ------------------- -----------------------------
Reinforcing steel._____ _ ___________________ __, _______ _ 

Vitrified pipe _____ -----~--------------- _ 
Laying vitrified pipe _______ .. ___ -· -· ·------------------
Furili.shing cast iron pipe___________ ----~-----------· 

Laying ca-st iron pipe ---------------- _ 
Flood gates ----------------- -------------
Miscellaneous cast iron, wrought iron, and ste c I_ ·-

Raising Bridges 

Concrete ------------------------------------ --~----- ·----­
Cement ---·------------------·--------·------------
Raising existing bridgo::s __ .. _______ . _________ .. ___ _ 

Street and Railroad Modification 
Excavation for cuts and fills. Class 1 
Grave] paving --------------------
Guard rails ----------------------- .... ----------

General 
Exe a vation-miscellaneous, Class 1 .. 
Excavation-miscellaneous, Class 2-.. 

Excavation-miscella neons, Class 3 _ 
Cleaning up ------------------------------- _ 

Item 

2 

" 5 
35 

"" 
*-22 

•2J 
*24 
*37 

•u 

*"" 
25 

'"" "27 
40 
47 
50 

*51 
55 
55 
'75 

70 
17 
82 

•41 

••o 
81 

19 

51 ., 
•2• ... 
•30 .. 

Estimated 
Quantity 

l ac.re-
1 job 

3,000 cu. yds. 
34,000 .. 

5,000 .. 

20 .. 
20 .. 

5 

10 " 

" 10 bbls. 

411 cu. yd5. 
10 " 
10 " 
25 " 
10 .. 
50 bbk 

1,000 lbs. 
List price, $195 

1,440 in-ch-ft. 
2- tons 

600 inch-ft. 
2-,500 lbs. 
1,000 " 

10 cu. yds. 
00 bbls. 
1 job 

2,00C cu. yds... 
i,200 sq. yds. 
1,0-0e l in. ft. 

10 cu. yd.s. 
'10 " 

10 " 
1 job· 
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Table 17..-Estimate of Quantities-Local Flood Protection at Miamisburg 

* Indicates tha~ the items and quantities are inserted because it is desi'l"ed 
to obtain prices for them in the bid. They may or may not be req uire<l, de­
pending on conditions which may arise during construction. 

Improvement of River Channel I Eem 

Clearing and grubbing .............. --·-------........ - ...... - ... -.. 2 
Trimming and s baping slopes._ .. _____ .. _____________ .. ________ 4 
Exe a vation~ river channel, Class J ________ ........ 9 
Exe a vation, river -channel, Class 2 ll!o 10 
Exe a vation, river -channe~ Class 3________ ""11 

Levee Construction 
Clearing and grub bing, east side of ri¥er.______________ 2 
Clearing and grubbing, west side of river ....... ·-------- 2 
Removal of buildings, east side of river ______ .. __ .. ______ .~ 

Soil stripping, east side of river________________________ 5 

Soil stripping, west side of river----------------------------- s 
Embankment, Class E, fTom borrow pit, east side 

of river---------------------------•------------------------------ .35 
Embankment, Class E. from .borrow pit, west side 

of rh•er ___________________________ ,_,____________________________ 35 

Surface dressing and grassing, east side of river.. .38 

Serlace dressing and grassing, west side of river-__ 38 

Revetment 
Concrete -in monolithic slope revetment _______ ~-------
Concrete in monolithic slope revetment below 

mean low water·-------------·-----------------------------·----- . 
Cement ------------------------------------------- ----------·--------·----
Reinforcing steel----------------·------ _______ ---------------
Tim bcr piles -------------------------
1',.fiscellaneous iron and steel__ 

Retaining Walls 
Excavation, Class ! _________________________ --------------------

Excavation~ Class 2------ --· -----------------·--------·------­
Ext:a vation, Class 3---------------------------------·--------·-
Exca vation, Class 1, below mean low water __ _ 
Exe a vation, Class 2, below mean low wa te.r ____ _ 
Exe a vation, c:a.ss 3 ~ below mean low water ____ _ 

Ba-ckfilling -·-------------------------------------. ·-----
Concrete ------------------------------------------ _____ ·--------
concrete below mean low \\' ater _____ _ 
Cement _____________ _. ___________________ ·-------····-----·· 

Rein.forcing -stee 1 ---------------------------
Furnishing vitrified pipe _______ _ 

Laying vitrlfi-e d pipe-----------------------------------------~----
Crushed rock and gravel_ ____________________________________ _ 
Tim her piles ____________ : _______________ --·-------------------------

Miscellaneous iron a-n d steel·-------··-------------------------

.... 
50 

51 

72 

82 

22 
•23 

•24 

22a 
*23a 
*24a 
"fl37 

41 
•41a. 

50 
51 
55 

"'" '00 
72 

S2 

Estimated 
Quantity 

IO acres 
3,600 .sq_ yds.. 
2,000 cu. yds. 

100 .. 

50 " 

2 acres 
1 acre 
1 job 

14,400 cu. yds. 
4,500 .. 

171,800 .. 

W,500 " 
7.825 .. 
2,500 .. 

61i0 " 

100 " 
1~120 bbls. 

12,500 lbs. 
1·,150 I-in. ft. 

100 lbs. 

550 -CU. yds. 
25 .. 
25 .. 

60 " 
5 
5 

5(} " 

1.100 " 
50 

1, 72-0 b bls. 
2.S,000 lbs. 
List price. $120 
1,800 inch-ft. 

50 cu. yds. 
100 lin. ft. 
500 lbs. 
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Table 17~~Estimate of Quantities-Local Flood Protection at Miamisburg 
(Continued) 

FIO<ld Gate Structures Item 

Exe a vation,. Class L .................. ·-------·--------- .................. . 22 

Ex.ca vation, CJ ass 2--········-······-·····-··········-·············· •23 

Exe a vation, Class 3-------------------------------· ---------·--- •2• 
Excavation, Class 1, below mean low water __ _ 22a 
Ex-cavation, Class 2, below mean low water_ .... _. -*2::1a 

Excavation, Class 3, be]ow mean low water ..... . *2-la 

Cone.Tete ----------------------·----------------------- 46 

Cement --------:---------------·-------·-------·----------- ---·----------- 50 
Reinforcing st ee 1 ..... ---------- ______ - :~t 

Timber piles - ... 72 
Steel sheet piHn g ___________ _ 7i 
Flood gates _______ ............. . 77 
Miscellaneous i["on and s teeL ......... -············ 82 

Drainage System 
E.x-cava tion, open ditch, Class l _..................... 16 
Ex-ca Ya ti on, open ditch~ Class 2_.................. 17 
E.x-cal'ation, open ditch, Class 3_ .... _........ 18 

E.xcava ti on, Cla.ss 1, and backfilling for trenches.. 2S 
Excavation, Class 2, and backfilling for t re nche s. *26 
Excavation,. CJ ass 3, and backfilling for trench cs.. . *27 
Con-cre~e aprons - .. ··-········-······-·····-.............. -....... 43 
Concrete jn culverts and gate chambers ...... ·-······- 46 
Concrete in sewers, manholes and catch basins ... ~ 4 7 
Cement ···-·--·-····· ............... ················- ........................ 50 
Reinforcing st e e 1 .... . ....... -........ !ll 

Furnishing vitrified pipe .... - ..... - .......... -...................... 55 
Laying vitrified pipe-..... 56 
Timber piles .... - ...... - ............ - ............... -................. 72 
Furnishing cast iron pipe....... 75 
Laying cast iron pipe ... _ ........ _.. . ............... _...... 7-6 
Flood gates ........ - .................................................. _...... 77 
:Mi:scellaneous. iron and s.teeJ ..... -...... .................. .... H.2 

Street and Railroad Modifications 
Excavation, Class 1. ....... - ..... - ..... _.. 19 

Gravel paving ... ·-·········-...... -... 61 
\Vater-bbund ma-ca-dam paving ... _...... '62 
Brick paving, on concrete foundation ........ -........ -64 
Guard rails ......... ·-·······-· .......................... - ........... -.... 67 

General 
E.xc:a va tion, Class 1, mi.see Uaneous ............... - .... ·~ "*28 
Excavation, Class 2, misceJlane-ous_......... *29 
Ex-cava tion, Class 8, misce Uaneoa:s.. ............ *2:0 
Cleaning up ..... - ..... - ....... - .... -..... ... .............. "85 

Estimated 
Quantity 

300 cu. yds. 
5{I " 
50 " 
60 " " 

5 " 
5 " 

66(] " 
1,050 bbls. 
7,C>OO lbs. 

100 lin. ft. 
13 tons 

4-0,6-00 ll:i s. 
2,000 " 

700 cu.yds. 
200 
100 

3,80-0 
200 

10 
10 

HO 
660 

1,230 bbls. 
1:5,000 lbs. 
List price, $1710 
16,200 inch-ft. 

100 lin. fL 
5.6 ton!!. 

1,400 inch-ft. 
35.5'JO lbs. 

8,000 •• 

25,000 cu. yds. 
.3,830 sq. yds. 

600 .. 
800 .. 
200 lin. ft. 

lQ cu. yds. 
10 u 

10 • 

1 job 
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"Table tB~Estimate of Quantities-Local Flood Protection at Chautauqaa 

Levee Co:astruetio:a 

CJearing and grubbing ___ -·-- ·---------------------------.. ----.. - _ 
Removal of buildings _________ ·-

Soil stripping -----------------.... ---------.. - --·. ·-----· ·- .... --
Embankment, Class E (from borro·~y}. ------··-------

Item 

' 
3 

' 
35 

Surface dressing and grassing _________ .·--------- ---·--------- 38 

Cleaning up ·------·---------------------------------·---------------- 8:5 

Estimated 
Quantity 

o.15 acre 
1 job 

450 Cll. yds. 

8,250 n 

900 n 

I job 

.. 
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Table 19~-Estimate of Quaotities-Loca1 Flood Protection at Franklin 

*Indicates that the items and quantities are inser~e-d because it is desired 
to obtain prices for them in the bid. They may or may not be req uire-d, de­
pending on conditions which may arise during con.o;;:truction. 

Improvement of River- Channel 
Clearing and grubbing ..... -------· .. ·. _________________ _ 
Trimming slopes --------- . . ............. ___________ .. _ 
Exe.a vation, Class 1 ....... ·----- ............... ·---------· 
Excavation, Class 2 .................. ·------ .... ____ ......... . 
Excavation, Class 3....... . .... _________ ..... 

Levee Construction 
C1earing and grub bing, east :side of 1iver ___ _ 

C1earing and grub bing, l\'e-st sic.le o i river .... . 
Removal of buildings, east side of n ... ~er ............ . 
RemoYal of Duildings, ""'est side of n ... ·er _ ............ . 
Soil stripping, east side of riYer ... - ........ _ .. 
Soil stripping, west side oi river .. _ ......... . 
Embankment, Class D, east side of ri \•er 
Embankment~ C1ass E, east side of rh•er. 
Embankment, Class E, west side of rh.rer. 
Surface dressing and grassing, east side ol river .. 
Surface dressing and grassing, west s Lde of riY('T .. 

Revetment 
Concrete in mo-no lithic slope reyetme nt .... - .... 
Concrete in monolithic slope rel'etm-cnt, below 

mean ]ow water_........ ... . ............... . 
Cement --················-·······-········-······-·······-····· 
Reinforcing stee 1 ·--········---····---·· ................. . 
Timber piles ·······-·····,···-······-······-········-·············­
]i.fisce Uaneous iron and .steel ··········-·········- ·············-

Retainiog Walls 

Ice-n1 

2 
4 
g 

•10 

•11 

2 
2 

" 3 
•i 

5 

3i 

35 
:J..'j. 

:J.8 

38 

H 

Ha 
50 
51 
72 

82 

Exe a vation, Class 1-·······-·······-···································· .22 

Ex-ca vat [on, Class 2-········-········---·····-·········- *23 
F...xca va ti on, Cla s.s 3-·-······-·······-····-········-·······:... *24 
Excavation, Class 1, below mean low water. 
E.xcava ti on, Class 2, below mean low water ........... . 
E.xcava tion, Class 3~ below mean low water ........... . 
Backfi11ing -··············-····-······-·······-······ 
Concrete ---·········-·-·····-·······-······--········---······ 
Concrete be]ow mean 1 ow water ...... ----· 

Cement --··················-······-········-·······-··········-·· 
Reinforcing steel ··-·······- --······---·····-··········--············ 
Fnrnishing vitrified pipe ................................................ . 
Lay~n g_ vitrified pipe_ .. ·····-········-·······---· --······-····· ... . 
Crushed rock or gravel_······----···---···----······-·: ..... . 
Timber pile~ .............. _ ··················-·······-············---··: 
J..I iscellan e ous iron and st e et. .............. ·-·········-··-··· 

*22a 
*2.3a 
*24a 

37 
*41 
*.Jla 

50 

51 

55 
55 

*60 
n 
82 

Estimated 
Quantity 

5 acres 
5,400 sq. yds. 

120,DOO cu. yds. 
500 .. 
100 .. 

1 acre 
1 .. 
1 job 
1 .. 

10,300 cu. yds. 
200 .. 

52,200 " 
10,100 .. " 
64,500 .. " 
5,700 " " 
5,600 " 

250 " 

50 " 
_450 bbls. 

12,000 lbs. 
2=,'900 lin. ft. 

500 lbs. 

1.50 cu. yds. 
3'0 " 
20 " 
40 .. 

20 .. 
10 .. 

10 ". 

50 " 
lG " 

90 bbls. 
1,200 !bs. 
List price .·.$3o 

600 inch-ft. 
10 cu. yds-

100 Jin. ft 
200 lbs. 

V-a,,. 3·12 
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Table 19,-Estjmate of Quantjtles-Local Flood Protection at Franklin 
(Cootinned) 

Flood Gate Structures I tern 

Excavation, Class 1.·-············-·······-······--------····· 2:2 
Exe a vation, Class 2-----········---------------····--·-···· *23 
Excavation, Class 3 ... ·-··············-····------------------······ *24 
Excavation, Class 1 ~ below mean low water··-·-···--· *22a 
Exe a vation, Class 2, below m-ean low water····--····· *23a 
Excavation, Clas.s 3, below mean 1ow water------·----- *24a 
Concrete ---·····-···············-------------------·-·-········· ·----···· _ 46 
Concrete below mean low 'Yll"ater-- ................. ------ 46a 
Cement -······------· ······------------------- ·-----··-·- .50 
Reinforcing steel --------....... - .. -------· ·~·-------· 51 
Timber piles. --------·-----------~-------- ... ·--------·------- ___ 72 
Steel :sheet piling ____________________________________________________ ·-- 7 4 

Flood gates ____ ---------------- .... ·----------·---------·---------~----- 71 
Miscellaneous iron and ste-el. ...... ·-~--------------- 82 

Drainage System 

Excavation, Class 1, and backfiUing for trenches.... :2-5 
Excavation, Class 2, and backfilling for trenches.. *25 
Excavation, CJass 3, and backfiUing for trenche 5____ *2 j 
Concrete aprons ------------------------------------------- 43. 
Concrete culverts and gate -chambers .... --------·-------- 46 
Concrete s-ewers, manholes and cat.ch basL11s________ fj 

C-c ment ---------------------------------------------------------·---- 50 
Reinfor-cing steel ------------··· --·------------------------------- :51 
Furnishing vitrified pipe______ ---------------~ :55 
Laying vitrified pipe .............. ·--- ---------------·------~- 5£. 
Furnishing -cast iron pipe________ ·-----------------·- 75 
Laying ca.st iron pipe ..... ------------------------~---------··------- 76 
Flood gates -------------------------------------------~---------······ 77 
:Y i.scellane'Ous iron and steel. ____ -·------------------------- 82 

Street and Railr-oad "Modifications 

Excayation for .street fills ...... ----------·-::-··----·-----·--··---·· 19 
Gravel paving ··----------··---------·---------·-------------------- 61 
Water-bound macadam paving ____ -----··--------------- 52 
Guard rails ·-·-···-·----------------·------ ·---------------------- 67 

General 

Excavation, Class 1, miscellaneous ........ ·-------------- *2.B. 
Excavation, Class 2, misceUaneous____________________ *29 
Excavation, Class 3, miscellan e-ous_____________________ *30 

CJeaning up ·····-··-----------------·--·-----------·· 85 

Estimated 
Quantity 

":Kl() cu. yds. 
00 " ~· 

30 " 
60 " 

00 " 
20 " 

460 " 
35 .. 

740 bbls. 
5\00-0 lbs. 

150 lin. ft. 
10 tons 

34:,000 lbs. 
1.000 " 

150- Ctl. yds. 
20 " 
20 " 

5 " 
70 " 
15 " 

14.5 bbls. 
1,500 lbs. 

List price, $97":":i 
7 ,200 inch-ft. 

3 tons 
000 inch-ft. 

10,600 lbs. 
4,000 " 

27,000 cu. yds. 
2,'900 sq. yds. 

100 .. 

2,000 !in. ft. 

100 cu. yda. 
10 " 
10 " 

l job 
" 
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Table 21).-Estimate of Quantiti~Local Flood Protection at Middletown 

* Indicates that the items and quantities are inserted bee a use it is de.sired 
to obtain prices for th em in the bid. They may or may not be required, de­
pending on conditions which may arise during construction. 

Improvement of River Channel Item 
Excavation for new channel, Class t_____________ 6 
Excavation for new channe], CJ ass ! __________ _._ .. __ 6a 

Exeava ti on for new channel, Class 2 ______________ ... _. 7 
Excavation for new channel, Class 2 .... -·--------·-.. ---- 7a 

Levee Construction 
East Side 

Clearing and gm b bing. ___________ ....... - .... ------------- 2 

Removal of buildings ... - ........... _ ...................... --.. 3 
Excavation, soil stripping .............................. ·-------- 5-
Embankment, Class D, {from cut) _____ -----··-------- J4 
Embankment, Class E, (from borrow)_____________ Jj. 

Surface dressing and grassing____________________________ 38 

West Middletown 
Clearing and grubbing__________________________________________ 2 

Removal of buildings ______ . -·---------·-------------------------- 3 

Soil stripping ---------------------------·------------· .l 
Embankment, Class D (from cut)__ 34 
Surface dressing and grassing___ 38. 

Revetment 
Concrete in monolithic slope revetment __________ _ 
Concrete in same below ]ow wateT level_ __ 

Cement ---·-·----------------------·------- --··------··----

•44 

*44a. 
*.'i(L 

Reinforcing steel ---·- --------------------------------- :t51 
Tim her- piles ------------------·--------------------------------- _ *72 

Retaining walls 
Exe a vation, Class !----------------------·-------------------------- .. *22 
Ex.ca vation, Class 2----------------------------------------- _ '*23 
Excavation, Class 2, below mean· low lvater le .. ·cL_ *23.a 
BackfiUin g ---------------------------- --· ·-----· ·------- •37 
Concrete ---------------------------------------------------------- *41 

Cement ---------·---------------- •50 

Flood Gate Structur-es 

Exe a vation~ Class !-------------------------···---- --·-------·-- 22 
Ex ca vatio14 Clas.s li below mean low water__________ 22a 
Concrete in gate ch am hers, etc________________________ 46 
Concrete in same, below mean ]ow water Jevel______ 46a 

Cemen~ ··-------------------------------------------------·------- 50. 
Steel sheet piling ______________________________________ - 7 4: 

FJood gates --------------------------------·-----·--· '77 
Hand rails (miscellaneous iron and steel)·-------- ·-- 82 

Estimated 
Quantity 

35,000 cu.. yds. 
16,000 .. 

10,000 " 
3,000 .. 

2 acres 
1 job 

.5,000 ca. yds. 
3-0,000 .. 

76-,000 

10,000 " 

0.,5. acre 
1 job 

200 cu. yds. 
1,000 .. 

200 .. 

20 " ... 
411 bbls. 

2,000 lbs. 
250 ft. 

450 CU- yds. 
iO " 
w" 
10 
56 

100 bbls. 

4~0. ttl- yds. 
50 .. 

270- " 
-60 " 

- hbls. 
9.tons 

3$.1100 lbs. . 
2,00ll " 
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Table IO.-Estimate of Quantities--Local Flood Protection at Midd.Jetown 

_(Conti~} 

Drainage System Estimated 
East Side Item 

Excavation~ Class 1--·····-····--···---------.. ·-···---· *15 
Excavation,. Class 2--······-···---------· ------·····-------- *17 
Excavation, Cla:s.s 3-······-····-··----........ *1 s. 
Excavation and backfilling~ Class 1 2-:J 
Exca va ti on and backfilling~ C1a:s.s 2 .......... 25 
Excavation and backfilling, Class L.... 2~ 

Concrete in culverts, etc.---------------------------- 46 
Cement ~--····-----------------·----- so 
Reinfor-cing steel---------------------------··---------·------------ 51 
Furnishing vitrified pipe·----------------.. 55 
Laying vitrified pipe·----------------------------------·...... 56 
Furnishing cast iron pipe ___________________ -· ·-------· ·---- 7 s 
Laying cast iron pipe-----·---------------------- 76 
FJood gates ---------------------------------------- ?7 

West Middletown 

Excavation~ Class !--------------------------------- *' 16 
Excavation for streets and highways, Class L. 19 
Excavation and backfilling, Class 1------------ •25 
Excavation and backfilling, Class 2---------- *26 
Exc:a"Vation and backfilling, Class 3____________________ '*27 
Concrete in cu1verts, etc:__________________________________ 46 

Cement ---------------------------------·~---------- 50 
Reinforcing steel ---------------- --------·--------- 51 
Furnishing vitrified pjpe_______ 5.5 
Laying vitrified pip.e____________________ 56 
Furnishing cast iro-n pipe______________ 75 
Laying cast iron pipe __________ .·------··----- 76 
Flood gates (flap valve)-----------·----- . ----------·--------- 77 

Street and Railroad Modification 

East Side 
Exe a va tion, Class 1----------------------·--------~---------- 19 
Gravel pa ,,-ing --------------------------------------- 61 
Brick paving on concrete foundation__________ £4 

Guard rails ---------------------------------------·-------- *67 

We.st Middletown 
Excavation, Class 1-----------------------------------------. 19 
Gravel paving ---------------------- --·------------ 61 
GuaTd Tails. -------------------------------------------------- *67 

General 
Excavation-ml:scellaneOus, Class !_______________________ *28 
Exca vation-miscellan e.ous, Ctass 2 ________________________ *29 

Excavation--miscellan eou s, Class 3.. _ ------·------- *30 
Cleaning up ---------------------------·-------·------------------ 85-

Quantity 

10 cu. yds. 
10 " 
10 
60 " 
20 " 
20 .. " 
30 .. " 

W bb!s. 
1,000 lbs. 

List price, $180 
1,800 inch-ft. 

2- tons 
500 inch-ft. 

1,000 lbs_ 

10 cu. yds. 
30 ~· 
w .. 
10 ., 

11} ~· 
101} .. "' 

100 bbls. 
5,400 Ibs. 

List price, $100 
1,200 inch-ft. 

1 ton 
300 inc::h-ft. 
000 lbs. 

2,000 cu. yds. 
250 sq. yds.. 
400 .. 

200 ft. 

800 cu.yds. 
1,000 sq. yds. 

800 ft. 

10 cu. yds. 
10 .. 
10 •• 

1 job 

" 
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Table tl~-Estimatc of Quantities-Local Flood Protection at Hamilton 

*Indicates that the items and quantities are inserted because it is desi["etl 
to obtain prices for them in the bid. They may or may no~ be required, de­
pending on conditions v1:hich may arise during construction_ 

lmpr-ovement of River Chann~l 

Clearing and grubbing .. ·--- ------.-------·- ----.......... .. 
Removal of Li ulldin gs ____ .. _______ _ 

Trimming and shaping slope of riv er cha n n c 1 s_ 
Soil .s.tr[pping --------·-----· .. ·--------------------- .............. . 
Earth excavation, C!ass 1, for ne\\' ch.a.nneLs.--. 
~fixed ex: ca va ti on~ CI a.~ s 2, ior ne\v cbanne Is ... 
Rock ex-ca va tion, Class 3, for nevf channels .. 
Earth ex ca ,,.·ation, Class 1, ior same, below mc a -;-i 

1o•v "'ate r ··········-·············-···---.. ···········--- ............... . 
Ii.I ixcd exc.av·ation, Class 2, for same, belo\V m~ a1 L 

to'"' l\'a t er····-·--······-············ ·'·····-.. ···---············ ..... . 
Rock ex:cay·ation, Class 3, for san1e, belo\v mean 

lolv Vi.'ater _···-······ .............. ·······-·······-············ 
Earth ex ca ... -a tio n, Class 1, in riYer channe 1 ... 
~f Cxcd ex:c.ava ti on, Cl:a s.s 2, in river channe 1 
Rock excaYa ti on, Cta ss 3. in riv~..- ch an nr-l .. 
Overhau1 per 100 feet .......... ····-······-·-~·-· 
Surface dressing and grassing ...... . 
Steel sheet piling ...... 

Levee Construction 

Clearing and grubhing ......... . 
Re mo...-al of buiI dings ...... __ 

Soil stripping ·············-········-········ 
Embankment, Class D, irom river excavation .. 
Embankment. Class E, from horrov..~ pits 
Surface rlre:ssi n g and grassing ............. . 

Revetment 

Iten1 

2 

3 

< 
5 

6 

' 8 

6a 

~a 

Sa 
9 

w 
11 

12 

38 
74 

2 

Concrete in monolithic slope revetment ....... -~....... 44 
Concrete in monolithic slope revetment below 

mean lo,.,. ""ate r ···-·········-······· ······-·········- Ha 
Concrete in flexible slab revetment. . .............. . 4.'i. 

Ce me:nt ···--···--······· ··-·······-········· ;)(} 

Reinforcing steel ...... ·····--··-·········-····- :i1=51 

Tinl be:r piles ············-·······-·-······· ';"'2 

Steel sheet piling ..... ·-····---··········-·····-··· ,. 
Miscellaneous iron and steel ....... ·-··· 82 

Estimated. 
Quantity 

6" acres 
1 joh 

156,SOO SCJ. yds. 
2,000 cu. yd:s... 

G·7,000 " 
000 " 
;,]{10 

15,0-00 " 

500 
,, 

500 " 
1.!J45,000 

3,000 
2,000 " 

9.750,001) 
2;J:,G00 

190 ~ons 

2 acres 
1 job 

11,000 cu. yds. 
270,001} .. 

13,000 " 
::t:l,{101} .. 

9,600 

200 " 
9,000 " 

27,00G bbls. 
1.146,300 lbs. 

4-!,000 lin. ft. 
300 tons 

188-,3011 lbs. 
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Table 2-1.-Estimate of Quantities-Local Flood Protection at Hamilton 
(Continued) 

Retaining Walls I tern. 

Earth e"xca vatian, Ctass 1----------------------------------- 2"2 
Mixed excavation, Class 2------------------------------····- 23-
Rock ex.ca vation, Class 3~-------------------------------- 24 
Earth ex.ca vation, Class 1, below rue an lolv water 22 a 
Mixed excavation, Class 2, below mean I ow water 23.a 
Rock excavation, Class 3, be I ow mean low water 24a 
BackfiHin g -·····-------------------------------------------- .. 37 
Concrete ····-·······-·--------~-------······-·······---·-···········--------· 41 
Concrete below mean low water--------·------·-------- 4J a 
Stone masonry .................. ------------------------------------- 48 

Cement ---------------------· -------------· ·-'-------- SO 
Reinforcing .steel -------------------------------·--------------------- Sl 
Furnishing -vitrified pipe ____ ·-----------·------·----- SS 
Laying vitrified pipe·--------------------------------------·--- :56 
Crushed rock 01" gra veL________________ 60 

Timber piles ------------------------·-------··---- -··-----------·--- 72 
Miscellaneous iron and .ste e L--------------------·------------- 82 

Drainage System 

Excavation, (open ditch) Class 1 ____________ ----·---------- 16 

Exe a va tion, (open ditch) Class 2------------------------·-- 17 
Ex.ca v:a tion, (open ditch) Class 3.------------------------- 18 
Excavation, Class 1, and back(illing for trenches.. 25 
Excavation, Class 2, and backfilling for trenches___ 20 
Excavation, Class 3, and backfilling ior trench es .. ·- 27 
Exca¥o. tion, Class 1~ and backfilling for trenches, 

below mean Jo\., v.'a ter __________________________________ 25a 

Exc.ai,.--ation, Class 2:, and backfilling for trenches. 
below mean lo,., \Y"atcr________________________________ 26a 

Ex.ca •oation, Class 3, and ba-ckfi.lling for tre 11 ches, 

below mean low wa tc..--------------------------------­
Concret-e ap..-on s --------------------------------------------------
Concrete culverts and gate c:ha.m he rs ________________ _ 

Concrete culverts and gate cham hers, belOl'V mean 

1ow water ----------------------------
Coni:...-ete sewe..-s, manholes and catc.!-1 basins, ________ _ 

Cement ----------------------------- - ·-------·····-------- -
Reinforcing steel ---------·-----------
Vitrifi.ed brick lining________ -· - --------------
Furnishing vitrified pipe ______ -----------·------------------ -

Laying vitri6 e d pipe ___________________ ----------------~------------
Cra:s.hed roi:.k or gravel ___________________________ ------------

Bituminous-bound pa vini -------------
Asphalt paving ------------ ·--

27a ., 
<5 

4f~a 

<7 

50 

51 

52 
55 

55 
60 
63 

66 

Estimated 
Quantity 

15,900 cu. yds.. 
570 " 

1,400 
'9,100 

400 
1,100 

300 " 
6,4:50 
!5;600 

100 " " 
18, 700 b bls. 

2<1,000 lbs. 
Li:s.t price, $00 

1,200 inch-ft. 
3011 cu. yds.. 

2--0,800 lin. ft.. 
4JOOO ]bs. 

1 Jooo -cu. yds. 
200 •• 

50 " 
1~6.00 •f 

170 " 
70 .. 

100 " 

70 .. 

25 " 
10 " 

200 " 

5 " 

" 

" 

3,000 'j ff 

5,500 bb1s. 
59,000 lbs. 

25 cu. yd:s. 
List price, $2200 
21,600 inch-ft_ 

100 cu. yds... 
500 sq. yds. 

4,000 'j " 
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TabJe 11.-Estimate of Quantities-Loca1 Flood Protection at Hamilton 
(Continued) 

Drainage System-(Continued) 
Timber and lumber ____ .. _ 

Timber piles ··-----------.. ···-­
Furnishing cast iron pipe __ 
Laying ca s.t iron pipe ........ . 
Flood gates ---------------.. --
::\{ iscellaneous iTon and stee 1-..... . 

Bridge Protection 

Mixed -exca ya t ion, Cla.s s 2 ... . 
Cone.Tete ___ ......... ---------· ........... . 
Cement _______ .. __ ...... ______________ .... __ 

Steel sheet piling ....... - .. . 

Street and Railroad Modifications 

Earth excavation for fills, Class L ..... 
Paving, water-bound macadam ... _ 
Paving, brick on -concrete foundation .. 
Guard rails ---····------------- -------------

General 

Item 

'1 
7" 

75 
70 
77 
82 

23 
•1 
50 

N 

*19 
6~ 

64 
*67 

EaTtb ex-c:ava tion, Class 1, miscellaneous 28 
l.i bred excavation. Class 2, miscellaneous_________ 2 9 
Rock ex ca va tion, Class 3, miscellan oous ___________ 30 

Clean.:ing up ....... ·--------------·····-·----·-··---------·--- S.5 

Estimated 
Quantity 

1,000 I~ B_ M. 
3,000 1 in. ft. 

10 tons 
2-,200 inch-ft. 

40,000 lbs. 
15,000 " 

30 cu. yds. 

" 
30 hhls. 

210 tons 

7,000 CU- yds. 
2,.800 sq. yds. 

4150 .. 

<00 !in. ft. 

1.(HJO cu. y ds. 
500 " 

500 " 
1 job 



Table 22.--Estimate of Cost-Retarding Basin~Dams and Appurten.iancca. 

(Includins- summary of estiinate of quantities) 

Estimated Quantities 
ltem Description Unit German- Engle- Lock- Taylors- Huff-

town wood ington ville man -l Stream Control ...................... ~··--·----------------·-···- Job 1 ' 1 1 1 
2 Clearing and grubbing _________ ·-------······················· Acres H 5 10 21 14 a Rcn1oval of buildings ____________ ~--....................... _._ Job , _______________ 1 1 1 1 
5 F:xcavation, soil :stripping ................... _____________ Cu.yd. 20,000 100,000 421000 34,000 46,000 
6 1":xcavation, ClaBs 1, for cutoff trench antl 

stream control channel. ........ _ .. ______________________ " .. 10,000 1141700 65,000 $0,000 57,400 
7 E~l'.:a va tion, Class 2, for saine -·--·-------------·--·-- " .. 2,000 10,000 3,000 10,000 10.000 s Excavation, Class 3, for san1e -------------------·--·- .. .. 1,000 6,000 2,000 5,000 S,000 
Ba Excavation, Class 1, for same, below mean 

low water __ ·--------------------................... __________________ .. " 17,000 39,500 33,000 66,000 1111,400 
7a Excavationt Cla$s 2, for same, below :tnean 

low wati::r, .................. ____ . _________________________ ···-------· " " l,000 10,000 2;000 .11,000 5,000 
8a E:x.r::ava.tion, Class 3, for same, br::low mean 

low water_···-------------·-----................... __________________ " " 500 1,000 1,000 1,000 liOOO 
13 Excavation, Class 1, for outlet work11 and 

1 spillways ············-··---------------------- .. "···-................ 
.. .. 135,000 15.6,000 74,000 450,000 il:! 1000 ,. Excavation, Class 2; for same ....................... " " 2i000 20,000 2,000 216,000 122,000 

1 IJ Excavation, Class. 3, fol" sa1ne ·····-----·--··----·· " " 14,000 15,000 1,000 3,000 !'1,000 
13a Excavationi Cl.as". 1, for saine, below mean 

low water ......................... ___________________________________ " " 5,500 3,600 28,000 a•,ooo 4,000 
14a Excavation, Class 2, for same, hclow 1ncan 

low water .. ·-···----------------------------......................... " " 1,000 17',000 1,000 91,000 3S,OOO 
1sa F,xcavation, Class at for i;;an1c, below inean I 

low water __ ·--------------------................. _. __________ ........ " " 12,~00 3,000 4;600 2,000 3,000 
16 Excavationi Clas~ '' for nlinor drainage 

systems -------·--·----·-···························----····--··----·- " .. l,000 3,500 1,400 1,200 1,600 
17 Excavation, Class 2, for san1e ···-··----···-····---··- " " 1,000 2,000 200 400 500 
18 Excavation, Class 3, for san1e -···-·-----···-···------ " " ' 

600 1;000 100 200 300 
28 Excavation, Class 11 tniscellanc;:ou~---------------- " " 2i000 !),000 1,000 ~ 1000 5,000 

Total 

-·-·---··-------
64 

................ 
242,000 

286,lOfl 
3~ ~~O 

18,000 

261,900 

23,000 

f,500 

848,000 
362,000 

38,000 

76,000 

148,000 

2!'1,000 

•,700 
uoo 
2,100 

18,000 

Est. 
Unit 
Price 

""' 

----------------
$UO.OO 

··········-··-·-
0.36 

0.30 
0.60 
1.25 

0.150 

0.90 

3.00 

0.30 
0.60 
1.83 

0.40 

0.90 

2.62 

0.30 
1.00 
3.00 
0.30 

Amount 

$ 32,00 
u1ao 
2,20 

54,10 

65,63 
21,00 

0 
0 
0 
0 

0 
0 
0 2S,50 

130,9Z 

20,70 

13,50 

2~4;40 
217,20 

69,50 

30,40 

0 

0 

0 

0 
0 
0 

0 

133,20 0 

0 

0 
0 
0 
0 

tl6,!'10 

2,61 
,,10 
6,30 
6,40 



29 
30 
31 
32 
33 
~6 
37 
38 
41 
41a 
42 
4' 
4Ra 
,'jQ 

(il. 
52 
53 
54 ,. ,. 
!i.6 
57 
58 
:;g 
60 
70 
71 
72 
72X 
73 
74 
82 

Excavati(")n, Class 2, miscellancou~----·--·-··-·--· " '1 1,000 3,000 500 2,000 3,000 9,500 0.60 ~/700 
E:x:cav.ii.tiont Class a, miscellaneous---------------- " " r;oo 11000 200 11000 l,Ooo :J,100 1.~ll 4,625 
R1nbankmcnt; Class A ......... ················----···-..... 4

' '' 647 1000 3 1500,000 840,000 5801000 1,3130,000 6,!.12'7,000 0.2.J 1,731,750 
Embankment, Class B-----------···-·---··---·····----·· 1~ H 187,000 400,000 :J40,000 610,000 250,000 1,687,000 0.25 4211 7~0, 
:H1nbankmcnt, Clasti c··-··--------·--·----··-----···-----·· jj " 10,000 18,ooo 10,ooo 10,000 20,000 68,000 0.45 30,600 
Embankn1ent, Class F .... ---··-·---····--------··-- ····--·· " " 5,000: s.o,ooo 5 1000 10/>00 l o,ooo 60 1000 o.25 15,000 
Backfilling ......................... ·-·--·-----------------·-··-··· 11 

" 15,500 20,000 1:1,000 14iOOO ~.600 67,100 o.50 33 1550 
Surface dressing and grassi11s---·-·-··--------·-------· ~' 11 21,000 82,00U 45,000 s:i,ooo 451000 228,000 0.50 l14,000 
Concrete in outlet works, spillways, etc::.... ~j j' 11,470 2'7,270 26,000 27,000 211,440 1151180 5.50 633,490 
Concrete ~n san1e, ,bcl?'IY me.an low water " " 4,1340 5,230 7,500 10,000 '7 1560 34,930 6.50 227i045 
Concrete 1n conduit luungs ,.,.______________________ " H 1,400 2,100 200 800 soo 41800 13.20 631300 
Concrete in aprons and paving ....... ---·-··----···· " '' 1,150 1,500 O O 0 2,fi!'iO 5.00 13,250 
Concrete in sa1nc, below mean low wat('r.. '~ " 2,450 I 2,500 ~~,ROO 12,0oo 9,t500 30,250 6.00 1R1,500 
Cement-------·-···-·-······ ........ ---·····----------------·· .. __ Rbls. 37,000 1 62,000 01,000 fiO,ooo 05 1000 305,000 1.60 481:\000 
Rcinfcrc:it1g' steel ........ .., .. -----·--·-------------·--·····,. Lbs. 250,000 ~.50,000 :.15,000 400.ooo 2001000 1,435,000 o.04 57,i-OO 
Vitrified I.irick lining .................. ____________________ Cu. yd. 2:12 31)2 36 84 70 834 12.50 10,425 
f)ril!ing fottndations or 1naso11ry ... __________ Lin. ft. l,000 10,000 5

1
000 5,000 10,000 81,000 0.75 23,250 

Grouting foundations or ..,.1asonry ..... ------- ·-··- (;u. yd. 200 2,000 1,000 1,000 2,000 6,200 .!LOO 31;000 
Furnishing vitrified round or channel pipe: Lin. ft. 6,700 24,000 101000 131000 17,:JOO 71,000 0.1!) 10,6150 
}~urnishirig vitrific:d round or channel pipe: 

specials ····--··-·---····-------··-·--··-----···-·-··"·"···-----·· "Pieces 30 50 30 ~o 100 270 0.50 1 ::),11 
Laying vitrified round or channel pipe··---·· Lin. ft. 6,7130 24,100 10,0fiO 131120 17

1
500 71

1
540 0.10 7,15~ 

Dty rubble paving ... ,,. __________________________ ·······-.. Cu. yd. 700 1
1
800 1

1
600 2,IJOO 1,800 B,400 2.~0 21,000 

g~~?ei~~~i;;:;;::ir:~~~i::::::::·::::::::::::::::__ :::: i~: ~i ::~g~ 'H~z ::~gg f'.!g~ H~g SH~~ u~ [~:~~~ 
Protective hoorn and acc('ssories, h.ur1b<:1. .. 1\f.ft.B.M 17 ?.O 2:J ~~ 22 119 50.00 !1,9~0 
Tin1bet and lu111ber, n1isc('l1ancou!::i............ 1 

" 10 20 lU 10 15 65 50.00 3,21JO 
Timber piles less than 20 ft. long____________ Lin. ft. 1,000 3,000 3,000 3 1000 3

1
000 13,000 0.50 6,i'.100 

TiiJlbcr piles mere than 20 ft. long_____________ '1 
" 1,000 2,000 2,000 21000 2,000 o,ooo 0.60 5,400 

"\Vood .sheet piling.,--------·-·-······· .. ··········---··----- .... 1-1.ft.B.M 30 140 140 120 156 586 50.00 29,300 
Steel sheet piling _____________ ..................... --····----·· 'fons 90 ::180 380 350 455 1,655 70.00 t 15,850 
Misr;:ellaneous cast iron, wrought iron and 

steel -----------------·-·------------·····"···- ......... -.-·--···-----·- Lhs. 26tooo S0,000 no1000 601000 82,400 208,400 o.05 14,920 
Bronze -------------------···---···---···""'""""···------··---··------- 11 

301000 ~:l,000 0 0 0 63,000 0.30 18,!JOO 
Cleaning up .... -------------------------------···-··············· .. ·--· Job 1 1 I l 1 ··------···----· 80.000 

~~-'----~~....:'-.:....~~-~~~~~~~~~~.:....:.....~~-'-~~~~--'~~-'----~~~-·~~~-'-~~~-'-~~~-'--'-~~- -·~~~-

Estitnated 'fetal for Dams and Appurtenances r $5
1
693,734 
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Table 23-Estim.ate of Cost-Retatdin& Basins-Roads and Brid1es 
(Including summary of csti:tnate of quantities) 

I 
F.stimated Quantitic!!I 

Descriptio~ Unit German- Engle- Loi::k· Taylors~ Huff-
town wood ington ville man 

Clearing and grubbing ___ ................ ------··------······· I Acre 2 3.5 6 3 2 

Excavation, Class " for street and high-
way cuts and fills .... --·------··---·--····· .. -·-------··----··- Cu.yd. 28,100 248t100 55,000 Gl,iOO 128!000 

Excavation, Class •, for same.---·--·-----·-········· " 2,600 2,200 G40 400 800 

Excavation1 Class 3, for same .......... -------------· 200 2,700 420 200 300 

Excavation, Class 1, for retaining walls, 
bridge piers, .cti:. ____ .......... ----···-----------··---····•·· .. '· " 2i5~0 300 600 140 

Excavation, Class 2, foe sa.me ........ , .... ___________ 440 70 100 60 

Excavation, Clas!S 3, for same·-····-------··-----···· 780 60- 40 ~00 

Excavation, Class 1, for aa.me 1 below inr::an 
low water··----··---··--··-············ .. ·--·-------------··---····-· 800 ·-------------- ·------········ ................ 

Excavation, Class 2, for ea.me, below nlean 
IQW water ............ ___________ ........ , ..... .,----------------··-·- 130 ·······--------- ·------·-·-·-·· ................ 

Ex.c:avation, Clags 3, for same, bel6w n1ea11 
low water .... --------------· .................. ------------------····- " " 60 --- ................ 

Backfilling •"""""""""""••••••••OOOO•OH•H•••••••••-•••••••••••••••••• 70 2)740 480 660 310 

Concrete in retaining walls, bridge pier~, 

\ ....... .,.,. ... 
and similar structure~--------······················--·-·- " S,050 260 900 190 

Can<:rete in sa1ni::i, below mean low water 700 ................ ................ ·---------------

Est. 
Total Unit Amount 

Price 

16.5 $UO.OO $ :2,475 

608,600 o.an 190,125 

6,540 0.70 4,5i8 

3tB20 1.25 4.77• 

:l,590 O.GO 1,793 

670 0.70 '69 

980 1.25 1,$2.5 

800 2.50 2,000 

130 4.00 520 

60 6.00 360 

4,260 o.5o 2,130 

3,400 6.50 22i100 

700 7.50 51250 
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67 
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Concrete in cul\rerts, bulkheads, gate chan1-
bers) a.nd similar structures __________________ ,_ .. , ... 

Cement ----·---··-··-···-···-··--·-····--·--··-····--·-····---···· Bbls. 

Reinforcing steel ···················--·-.. ·-·-- Lbs. 
Furnishing vitrified pipe, 1~11 

__________ _ Lin. ft. 

Furnishing vitrified pipe, 18 ............... .. 

Riprap ·------------------------------------·---------·-· ....... -------- Cu. yd. 

crushed rock or gravel. ............... ---------··-----·· 

Gravel paving for strcete and highways .. 

Waterbound 1nacada1n paving for same .. 

Guard rails ------------------------------···-··-········ 

Wire fences .......... -.. ------------··-----------·-····· 

Timber and lun1ber, misci:llaneot.1s 

Timber piles, less than 20 ft. long,. .. 

Steel highway bridges ................. .,.----------··-----·· 

Raising, removing and re~erecting existing 
steel bridg~S-----------------··············· .. ·---------------··-· 

Misc~1la.neous cast iron, wrought iron and 

.. " 
$q. yd_ 

Lin. ft. 
" <I 

).!.ft.B.M 

Lin. ft. 

Job 

stei:l ·-----------------··---·--··········--·-------------- Lbs. 

70 230 

115 41655 

21400 111,750 

100 180 

70 110 

11800 

350 

2,220 

14,800 

1,500 

16,800 

20,800 I 
0.4 

6,080 

soo 

925 

41800 

9,800 

120 

1,600• 

51100 

60 

00 

2,100 

2,300 

10,800 

280 1,000 

745 8,040 

11,000 1!l1,51JO' 

200 600 

200 740 

2,SOO 

41,000 

13,700 

41,800 

0.6 

350 

12,920 

58, 100 

1,500 

631600 

145,600 

2.8 

2,600 

l ·----------·-··· 

12,800 

Estimated Total for Roads and Briclges 

7.tiO 

1.60 

0.04 

0.35 

0.70 

1.50 

0.15 

O.!liO 

0.90 

0.35 

0.075 

50.00 

0.50 

0.075 

7,500 

12,864 

e1062 

210 

518 

52~ 

9,890 

~9,050 

1,350 

22,2~0 

10,920 

140 

1,300 

29,010 

7,050 



Table 14.-El!itimate of Cost-Retarding Basins-Protection for Tippeeanot: Clty and Fairfield 

(Including .summary of estimate of quantities) 

I o~.~~-n-
·-----·· 

Estimate~ ~9ua~!}.!!.~.R Est. 
Iten1 Description Unit Engle- Lotk· Taylors- !Tuff- Total Unit Amount 

town wood ington ville inan Prii::e -------. ,_ -----
" Clearing and grubbing ____ ......... -----··-·---- A.cr:-e I 10 :I " $:! li0.00 $ 1,050.00 

! 

3 Rcn1oval of U uil din gs .... ····--·-----------·--·---·. Job 600.00 

5 Excavation, soil sttipping ___________ ..... -------···--··---· Cu. yd. 10,200 li,tiOO lG,700 0.35 (;1,84(;1,00 

16 Excavation; Class 1, open ditch ···------ " " 10,000 50 1010150 0.30 3,015.lJO ............... 
17 Excavation, Class " ., open ditch··-·-----········--· 200 s 200 1.00 205.QO 

16 Excavation, Class '· open ditch ......... , " 50 2 52 2.00 lOUO 

19 R:rtc:avation, Class 1, for street and highn 
" way cuts and fills _________ ........................... 10,500 8,650 19,150 o.•o 7',660,00 

20 Excavation, Class 2, for street and high-
way cuts and fills .... ""'--------·--·-----------------·"·'·· .. - 100 55 :1.55 0.75 116.25 

21 Excavation, Class '· for street and high-
way cuts and fi11s ....... --···-------------------------·······-- l.20 12 132 1.25 165.00 

23 Excavation, Class 2, for retaining wal1s ...... " " 10 20 ············---· •o 1.25 87.50 

23a Excavation, Class 2, for retaining wal1s, 
" ., 

below rnean low water---------------------------··-···--· 0 • 8.00 15.00 

25 Excavation, Class 1, and back611ing for 
trcnLhes -···················-·-----------------------------------··--- " 14,000 00 14,050 l.00 1410~0.00 ....... , .... , ... 

26 Excavation, Class 2, and backfilling foe 
trenches .... -.-----------·---····-···· ................................ " 300 10 310 uo 460.fJO 

27 Excavation, Class 3, and backfilt;ng for 
trenches " " 100 0 100 4.00 ,20.00 ............. --------------------·-·----····· .. ······ .. ······· ......... .,,., .. 



28 Excavation, Cla.si;i l, miscellaneous ................ " .. I 

'"""""""'I 10 00 60 0.60 30.00 

I:::::.::::::::: 
···--····---···· 

29 Excavation, Clas$ 2, miseellaneous.----···--··---- 10 ' 15 1.00 16.00 ---····-----···· 
I 

30 E~cavation, Class 3, rniscellaneou!i ________________ " 10 2 12 1.50 18.00 

30 Embankment, Class E (from borrow pits) __ " " 
.. I 

220,000 6~1000 285,000 0.40 114,000.00 ............... ···------····--· 
37 Backfilling " " 10 10 0.00 5.00 ····················-·····--··-----------·---·--····--··-·· ................ ········-··-···· ---------------· 
38 Surface dressing and grassing.-·-·-------··-···--·-·-·· " " 11,000 6i000 17,000 0.00 81.500.00 ................ 
0 Concrete " " • 10 l~ uo 82.bO ·················-----------------------------·-··-··-------··-· ···---·········· 
43 Concrete apron ...... ____ . _______________________________________ . " " '° 50 5.00 250.00 ....... 

I 
···-···--·--·--· , ............... 

46 Concteti:: in culverts, etc ............................. , ... " " ..... 1 ............... 2,400 200 MOO 7'.00 18,200,00 

47 Concrete in manhole:!ii, etc. ____________ 
···-···-----··--··- 50 ··············-· so 7.00 3ti0.00 

50 Ce1nent ·------------------··--------------··-··---··-- Bbls. ... ,.,,,,,,., ___ 31480 3~0 3,830 t.60 6,128.00 

GI Reinforcing steel .................................... Lbs. 411000 5,000 46i000 0.04 1,840.0ll 

. '" Furni.shing vitrified PIPC---·--····-·-····------······· .. --•. List pr. -· ····----· --·· $806 $68 $874 t15% off 305.90 

' 66 Laying vitrified pipe·------···---··------··-·----··········-·-·· Inch-ft ................ 9,000 720 9,720 O.Ol 97.20 

61 Gravel paving for streets and high.ways_. ______ Sq. yd. --···--·-··----· 10,000 10,000 0.60 i:i 1DOO.OO 

62 Mac.a.darn paving ____________ " 2;000 2,900 0.90 21610.00 .. , ... , .............................. ,------······ ... 
6~ Concrete: paving " " 2i100 2,100 1.00 21100.00 .................................................. ·--·-···-·-----· -- ········-----··· ---··--···-.. --. 
"7 Guard rails -····-- ········--------···--··----- Lin. ft. ------ .. ------.. I--.............. I 1,000 ~iOOO 6,000 0.35 2,100.00 

72 Timber p~les --- ········------··- , ............... ····-···---·--·· 100 , ............... 100 0.150 ~0.00 

76 Furnishing cast iron pipe ........ Tans I 3 l 4 25.00 100.00 ................ 
::::::::::::::::I::::::::::::::: 76 Laying" cast iron pipe ___ ········--------· Inch-ft -- 580 220 800 0,03 24.00 

77 Flood gates ........ ·--···-·---····--· .. ·----·. ········---····" Lbs. --------------.. 1-·""""""" 11t000 10!000 21,000 o.o. 1,890.00 

82 Miscellaneous cast iron, wrought iron an cl 
I steel " 

-·I 
15,000 11000 16,000 0.05 800.00 -··-················ .. ···························· .. ················ :::::::::::::.1 85 Cleaning "UP--···----.--·---····----·--··-··----··-··-.,- Job ..... ,.,,, .•.. ,, l 1 ................ 600.00 

Estimated Total for Protection for Tippecanoe City and Fairfield - $199,743.35 



100 MIAMI CONSERVANCY DISTRICT 

Note.-For Table 25,. Estimate of Cost1 Local Flood Protection, see inserts 
facing this page. 

Table :W.-GENERAL SUMMARY OF COST 

Retarding Basins 

Dams and Appurtenanet::.s (See Table 22)----------------~-15,69'.3,734 

Roads and Bridges (See Table 23) ... ·--······-········-···-········ 379,W'I 

P:ro.tection fo.- Tippe-canoe City and Fairfield (See 
Table 24) -----:-----· ·--------... ·----------··-----------------· .. ----------- l99, 'l f.3 

Total for Retarding Basins ................ _______ .$ 6,272,8S4-

Loca1 Flood Protection (See Table 25) -"-------.. ·---·--------- -----------·. --------- 3,33 5,303 

Total estimated cost of con-struction of the works included in 
the plan -·······-·········· .. ·-················-·················-······ .. ········-··· ............ $ 9,608,187 

Public: Service Relocations and Damages------···-·-·--··-· ................ _________ _ 2,300,315 
Real Estate Purchases and Easements ______ .. __________ .. ________________________ 6,654,200 

.A.. dministra ti on and General Expense ____________ ·--------------------· . ·-----------·-~·---- •~ 758,1 70 

Taxes and SpeciaJ Assessments, during Construction PeTiod on 
Lands Acquired----------------------------------·---------------------------------- 200,000 

Total estimated cost without c.ontingencics .. _________________________ -fl9,.138,871 

Contingencies ------·----~---------------------------------·-----------·----------------------- 4,000,000 

Estimated maximum ~ta! cost. ................................ - .............. _ .. 1118,489,871 
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Description 

Clearing and grubbing_ __ ........ --···--·--···-··-·······--·······-
Rtmoval of bui!ding&_ ____________________________ ·-·······---······-

TrJm.ming and shaping slopes of rive:r -channel-.. ··-····-···--···---·····- S 

Excavation,. soil stripping_···---·······~·····- ... ···-····-······--·······-: C 
Excavation,. Class lt fo:r new channel-·-··----··;~···-.-········--·······­

Excava tion, Class 2, £or same -········-····--····'-···-······---······-· 

Excavation, Class 3, for .same -······-·····--·····-····-····---·······-·· 
Excavation,. Class 1~ foT same, below mean loW water···---·····-·· 
Excavation,. Class Z, for same,. below mean. low water··----·······-·· 

E:xca vation, Class 3, for same, b~low mean low~ wattt ·---·······-·· 
Excavation, Class 1, for river ·channel improvem.enL ..... --~····--­

Exca vation, Class 21 for same--.... ·-··--····-····-······---····-·· 
Excavation, Class 3, fo:r same_······-··--···-····-······-·--······-· 
Excavation, overhaul for river channel improvement, per 100 iecit ....... . 

Ex-cavation,. Class 1, for minor surface drainag-e-·····-······--·······-· 

Exca.va ti.on, CJ ass 2, for- same·--····-···---··--··-···········--········· 

Excavation, Class 3, for same __ ······-······--····-·····-············---····-
Exca vatioRt Class 1, for street and highway cut:9 and fiUs ........... ·-·····-

Excavation, Class 2, for :same ... --······-·······-··-···-···········-·····­
Excavation, Class 3, for same.·-···-····-········-·--·-····-········-···-····­
E.xca vation, C1ass t~ for retaining walls, bTidg"e. piers and :flood ga t-t 

sttuctures_········-····-··-···········-····--········-·····-·····-·············-····· 
Excavation, Class 2, for same .. ·-·-······-····-···-····-····-············--····· 
Excavation, Class 3, for game ....... ·-····-·······-··-····-·············-····· .· 

n~Estinulte of Cost-Local Flood Protection 

fr (Including summary of estimates of quantities} 

Estimated ~antities 
Piqua Troy Dayton We:st Miamis- Chau- r Frank- I Ydddle-

.• Carrolh'n burg tauqua t Jin ~ town 
---1-,+----1-0-1-----.0-+----,-r---,-.~J~ ~ 

•• ~ __________ '_ 7 5,0~ ___ ----------~- 3,~ ]--·-----~=-: I 5,40~ 
" ., 

19,500 12t7011 62,MHJ- 3,ooo 1B,9oo I -t:w I 10,500: 

• .,: ' 110,0~ :-.:.~:_::·-··:: :::··=:::·= i ·:·· ____ ··= ! =:·--:_··~· 
-·-·····-· 

i 

.... !.=:::::=.~=l 
.=.;,, 

,, 1:::::::=-~:: 
·~ I-··-··----·-

••• 15 000000 :-_-. ·::: __ · -_- __ · __ · ._· -_-__ ::~=:::::::::: :::::-..::::=~ I =::::::: I :::::::::::::::: 
.. ······--······· --······-···· ······--····· f .. _ .... : .. 

2,0{M} --······- . 12Qt001} 

100 -··--·------·-·' 500 

2.5 

1 

5,2'll} 

36,000 

10,000 

15,000 

3>000. 

,;: i 13~:: 
•.·U 1,· 200 

157,4:01} 

2,500 

2,000 

1>900,000 

50,000 

3,000 50 -------------, 110· ·------------1 
100,l}OO 

-~· 1 3,:500 
l·u 

10,000 4,250,000 

500 10 ········--··-

······~·······'-:Ji. 
20 ! 

500 50 --··--·----·· i 
····--~~~~I 

I 

10 

10 -···-----·---

100 

200 

100 --·------···- ! --···········-
10 ! 
10 I 

1,000 

•• ~I 

.. 
220 

5,000 2,000 25,000 

111 .................. f ··········-···· 
10 ----------- ------------

20' 

20' 
' 5 

850 

75 ----·---···---

21,000 2,830 

:::~::::::::::: I :::::::::::::::: 
350 i 900 

. ' Ill ' 40 
I 

.1111. -----------
Excav:a tion, Class 1, for game~ below mean low water~-·············-······· 
Exe a vation, CJ ass 2, for -51e.me, below m-ean 1ow water-··············-····· 
Excavation, CJass 3, -for same, heJow m-ean Jow wateT-·············-····· 
Ex.ca vation, C1a.a!il 1, and backfilling for trenches ··-····--··············-··· 

Excavation,. Cla:iS z, and bacldiHin.g for same_. ... ·-···-··············-······ 
Excavation, Class 3, and backfilling .for same-..-----------------··-------· 
Excavation, Class 1,. and backfilling for same, below mean low water 

. ..;.11 

1,500 

240 

100 
600 

210 

.~5,08-0-

510 

110 

10,020 

100 

'5 

120 100 

-40. 

Ex ca va ti.on, Class 2:, and bacldiUing for same, below mean ]ow water 
Excavation, Class 3, and bacldilling for same, below mean low wlter 

Ex.:avation, CJass 1, misccllaneous ...... -·····--····-·····-·········--······ 
Excavation~ Class 2, miscell.aneous ..... -·······-···-····-·············-······ 
E:geavation, Class 3:, misctH$.*ou:::1_ ..... -·········--···--··--··········--···· 

Embanbnont, Class D, 1o,'-ie.;...•··-··-···-----······-·····-····--··········---··· 
Embankment, CJ ass E, for levees ............ -··········-····-·····-·-··;·······-··· 
Bacldillins --····---·---···--····-···--------·----------·-·----·--···-·--·-·---·------·-

.. ;u 80 
··U 

:50 --·····-·· 
., " 100 800 

... 
·" 

;;o -·-------·-------. 

500 

10 

10 --------------

10 ----·····---· 

.,. I::=-.--:::::::::: 
100 100 10 ·---·--------

10 -----------·-··· 

10 
········-······ I 

_.: .. 
-:(.j 

;u t 

----·-------1 
50 - i . 10 10 ' 10 

'::::::. ----·::;~~ ! '·~::::~· . ···-·;~:~~: 11-.. ~.~~ 
1001 10 . 500; 10 50 

s.2ao 
········-······I 

I() 

lllO 
00 

. 20. 
! 

················i··-····-·· 
-·······-····· · ··-······-·· 

' 

10 

59,200 . 31,000 

lUOO 70,000 

10 10 

no 
;' 70 

100 

, r 70 

25 

·iooo 
-, 300 

-): 300 

·BOO 

\@00 

'·300 

296,000 

11,-07.5 

625 

3:5,500 

3,900 

600 

4,2:54,400 

5s,100 I 
7.350 ' 

14,110,000 

:5,73'11 

92:0 

2.0 

76,330 

10 

10 

54.600 

1,765 

lf'it-0 

1"9,990 

850 

1,250 

7>000 

440 

150 

200 

60 

33 

1,33-0 

600 

MO 
1,55,,,400 

631,150" 

900 

0.25-

0.00 

1.25 

0.00 

1.50 

4.00 

0.30 

1.50 

4.00 ' 
I 

0.0051 

0.30 

1.00 

2.00 

0.40 

1.25 

0.75 

1.25 

4:.01} 

2.:50 

3.00 

4.50 

1.00 

1.50 

4.00 

2.50 

3.00 

4.50 

0.50 

1.00 

1.50 

o.io 
o.w 
0.50 

Amount r Item 

.,.,soo I 2 

11,2:,j.I} ~ 3 

24,480 i 4 

IS 1,012.50 I 5 

74,000 I 6 

a,64:5 I 7 

78L25
1 • 

• I, ~ 
11,10-0 I -
5,85-0 la 

2,400 8a 

1,216,320 9 

8.7,150 10 

:l;!l,400 11 

70,550 12 

1t719 16 

920 17 

HO 18 

3'),532 19 

uo 00 

12.50 M 

W,950 22 

l,206.2:(5 23 

6,960 24: 

49,97~ 22:a. 

2,550 23a 

5>625 

7,000 

560 

600 

500 

240 

157.W 

565 

600 

S4<} 

155,540 

252->4-60 

495 

24" 

25 

26 
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26• 
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30 

34 

35 
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D-escription 

Surface dressing and grassing •... ·-······---···:-··-.-· ···-··--···· 
Concrete In out.let works, spillways. retaining; wall&:. brldge piers.. and 

similar illitructures... .... ---·--·····-······-__:__·-····:-.:.;: _____ ~-----

Concrete in same~ be1ow mean low watU------·--······----:·-···­

Concrete in aprona, paving at dams and simila:r fiat :sha:Pe&.----·-····· 

Concrete ~n monoHthic stope revetmen~··!-·-----~:-~···------, 
Concrete m.same, below mean low water------·-------·:·-··-· 
Concrete in ftexible :dab revetment or ch.ann.fl lining .... ....,..._.~ ... ~-·-····-· 
Concrete io culverts, btt1khe11d.s, gate cbamber1-8nd siauiar sti'ti:tures 

except at dams---·-····------·-·--:···········-·-·-·····-···.-:..•·------· 
Concrete io same, below mean low wllttt------~-···--_;_ __ -_. -.----"--­

Concrete in manho1es, catch basins, :&:eweys and ·t.imi1at ehape8...:. ..... ----
Stone mawnry-----····--··----------·-·-------.----··-; _____ :__ __________ ~·--"-··-----

Cement --·--·····-·-------------·--··----·----------------------.. -------------­

Reinforcing steel ··-··-----------------·:--------·-------'··-~------· 
Vitrilied brick lining_ _______ ··--··-·-·-----------·~----_,,-----·-------------- S 

Furnishing vitrilied rouod or ch~u~l pip~--------·------------··---------
Laying vitrified round or channel pipe __________________ :..:_ ______________ ···-·-. 

Dry rubble paving .. ·-·····-··--···-· -·············-'·····-·····-·-······-········-·· C 
CrllBhed rock or graveL-····----------·---------------·-------~-------··--
Gravel paving for atr<ets aod higbway0-..•... ·-·--····-·····-···-··- s 
Water-bound macadam paving, for· -9-me--··-----·-------------·---··­
Bittrminous..bound ma-ca.dam pavin& ~r .same ... ...:....-;.:.... ... -----------------­

BriA::k pavhlg on -concrete foanda~ l9r same·-·--·--···-----------
Con_crete paving, for same ____ ___,_, ...... .-.~.-----··--------·--·------···--·· 
Mi&ee11aneous paving, [of" :!lr3me--·----·---------------------·____..:. _______ _ 

Guard ran. ··········-······-·····--···~··-··:········-····-·····--······-··•·····-
Tlnther ond lumber, miscellai.eo.as .... c·_,_.: -···-··-·····--·····--····:_··-·····- M. f 
Timber pUes less than 20 feet lim~-····-·-····~··-···--··--······­

Stee! sheet pilin!f-····-·····..:;_·"~---~-· --······_:·····-·····---~~-······ 
Furnishing cast iron pipe_--:-·--··~·--··-·-----·:·.·---------·--··-···-_:_:-··-· 
Laying cast iron pipe ___________ _:_ .. _ _: ___________ · ____ ..._ _____________________ _ 

Flood gates.·---·-·----·-·--·----:---...-----·--~:---------·--------------------·--~·-----
Raising~ removing and re-erecting- existing stll!:e-1 bridges..__ ___________ _ 

Miscellaneous catt iron, wrought iron and steet.--.---------------------

CJeaning UP----·-----~---------··-------·.-------------·------------·---·-- Jo 

ioEoJtiniate of Cost-Local Flood Protectio1>-(Continued) 

.\Jnc1uding summary of estimates of quantities) 

Estimated Quantities 
Piqua j Troy Dayton West 

Ca-rroUen 
Miamis- I Chau- Fr>nk- Middle- ' II 

buog , tauqua tin . town 
; 

12.000 i 88,000 I 
3,000 

11,100 i 
100: 

I 
1

::: i ··-····-~~ 1 

1-0,32 • 1 900 11,SCli : 10,200 

1.100 I ····-····- w. 56 i 
50 , ·····-····- ID ---······· 

750 

10 

140 
10 ·····--······ 10 ! .... ·--····· .•. --········· 

6:10 

200 

8,000 

500 

2,000 

600 I······-······! 2so· ... ' 20 

100 ;-····-····· 511.' : • 1 

······--···· -······-··· ····-··- ·.--······ 1 

I 
210 

:w 
16Z 

80 

'190 i ____________ 400 I 

1:~ ······---~~ ····--~ i ~::::::::::::: I : .... .-:ii 
170 25 

1-··········-

5,8851 

22,000 I 

10 

1,630 

31"'00 

,:~:~ ···········-;~ ·······;,;~~ I =:::::::::::: 1 ·····~~ ··---:;~ i 
. I 

4690000 1,000 &1,500 •······-····I 1~~. . s,400 i 1,4 

----··-··--·- ~ ---------··-- ·----------. ----------- ------------ ------·~ -----------
1 " $100 $800 $1.200 $105 

I I ' 
· $1,830 · ··-·····- $1,(l!lf:. $2SO 

. ' 
; -~ . 

3.-000 1.000 MOO I 20,<IOO I t,Wl I 18,000 ·--·····-

:::::::::::::::: -····~~ I 5~~ I :::::=::::::· i ···-·····~~ I :::::=:::: 
2 ,soo ___________ , 2,000 I 4,200 3,830 -------·---

·········-···· i 4.8'JO: 2.soo I -········-·· 600 -······-· 

,~'~l~:~i~ ~~:~_···_-_··~?:I 
1,000 200 i ·········-···· 1,000 200 i ·······--···· Di"!!'° l.,QOO 

------------ ----------. 1 ---------·-- ·-·--------- ---····--- --··'··~- ...... ,. __ 

1,000 aoo : 30,000 ·········-····· i 1,450 --····-·· ~ 
: I 2;: j 68~ i-··········-; : 51: :::::::::::::: ...... ,.:~~ 

000 . 750 200 .
1 

liOO , 1,WO ··-·····-- -··~··1 
M,OOC. 
. I ···-····1····-· 5,100 2,000 

1 1, 

12.000 I 11 .•oo 44.ooJ I 2,500 •6,1 oo ·····-·-··-

' 1-·~:~~~ 52,10~ i .... 63,~~: I 1,00: . ··;~~~~ I:::::::~::::~ 

>.. 

Total 
Est. 

Unit 
Price 

Amount I tern 

---+----+------
205,32:5- j 

25.816 

13,660 

45 

19,410 

1,500 

11,aBO 

2,49-0 

240 

3.842 

2.110 I 
111,100 

2,000,100 

25 

$7,670 

83,100 

10 

970 

16,680 

11,400 

500 
1,60~ 

3.00IJ ··-5,800 

a· 
112,956 

1,668 

2&6 

0.50 

5.50 

6.00 

5.00 

5.50 

6.00 

6.00 

7.00 

7.50 

7.00 

~::~ II 

0.0<1 

12.00 ' 

65% off 1 

0.01 

3.00 

0.80 

0.50 

0.90 

L'j5 

2.00 

1.25 

1.70 

0.35 

50.00 

0.50 

70.00 

25.00 

0.03 

0.00 

O.o.I 

···---------i---·---· 
Total 

102,662.50 38 

141,988 41 

81,960 4ta 

22:ii 43 

105,755 44 

9,000 «a 
67,680 45 

17,430 46 

1,800 46a. 

25,894 47 

1D"'50 48 

177,856 50 

8~,416 51 

52 300 

2.osuo 
1 

55 

831 56 

"" 776 

8.340 
10,250 

8jl). 

3,300 

3~750 

7,140 

51 

00 

61 

62 

63 
M 

&5 

60 

2,030 67 

100 '?1 

56.<75 72 

116,760 7• 
715 75 

196.50 76 

24,300 7T 

MO 

17,100 

81 

I s2 
9,250 I 8~ 

$U35.303.00 
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