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Appendix 7-1: 2004 LTCP Cost Estimating Backup
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716-834-8934

McMahon & Mann 2495 Main Street, Suite 432 « Buffalo, New York 14214
Consulting Engiueers, P.C.

Donald R. MchMahon, P.E.
Michael J. Mann, F.E.

Thomas R. Heins, P.1:.

Kenneth L. Fishman, Ph.D., FE
James Boyarski, P.E.

Shawn W, Logan, P.E.

Andrew J. Nichals, P.E,

Todd W. Swackhamer, P.E.

January 9, 2003
File: 03-036

Mr. Ronaid R. Cavalieri, P.E.
Malcolm Pimie, Inc.

40 Centre Drive

Orchard Park, New York 14127

RE: Summary of Tunnel Cost Comparisons,
Combined Sewer QOverflow Abatement Program,
Buffalo, New York

Dear Mr. Cavalteri;

McMahon & Mann Consulting Engineers, P.C. (MMCE) has reviewed the Malcoim Pirnie
Inc. (MPl) proposed program for the Buffalo Sewer Authority’s Combined Sewer
Overflow Abatement Program and has prepared an opinion of probabie construction costs
for three different rock tunnels with three different finished diameters,

MPI has proposed three tunnels constructed in rock to store combined sewerage during
storm events. The Scajaquada Tunnel will be about 14,200 feet long, located along
Scajaquada Creek, east of Main Street. The Buffalo River Tunnel will be about 26,000 feet
long and will extend from near the confluence of the Buffalo River and Cazenovia Creek to
Downtown Buffalo. The Black Rock Tunnei will be about 7,400 feet long and will paraliel
the Black Rock Channel.

The results of our analyses are presented in the following tables, The assumptions made to
develop these opinions are listed following the tables.

CONSTRUCTION COSTS

The following tables summarize the construction costs for the three tunnels with the
different finished diameters.

Telephone: 716-834-8932 » Fax: 716-834-8934

.2



716-834-893%

Jan 09 04 02:36p McMahan & Mann
Malcolm Pirnie, Inc. January 9, 2004
File: 03-036 , Page 2

SCAJAQUADA TUNNEL (length = 14,200 feet, five shafts)

10-foot 15-foot 20-foot
ITEM Diameter Diameter Diameter
Mobilization ($M) ' 3.7 5.5 9.3
Shatt (each, $1000) * 96 181 338
Bore with Lining ($ per foot) ° 1,584 2397 3418 ;

Note 1: Costs are presented in millions
Note 2: Costs presented are in thousands
Note 3. Costs presented are dollars per foot of tunnel

BUFFALQ RIVER TUNNEL (length = 26,000 feet, four shafts)

10-foot 13-foot 20-foot
ITEM Diameter Diameter Diameter
Moabilization ($M) 6.4 9.5 13.0 |
Shaft (each, $1000} 224 430 447
Bore with Lining (3§ per foot) 1310 2044 2589

BLACK ROCK TUNNEL (length = 7,400 feet, three shafts)

10-foot 15-foot 20-foot
ITEM Diameter Diameter Diameter
Mobilization ($M) 21 3.1 435
Shaft (each, $1000) 188 394 527
Bore with Lining ($ per foot) 2138 3154 4141 i

MMCE alse compared the total estimated construction costs for the three different tunnels
and the cost per unit volume of storage capacity, as shown below.

McMalion & Mann

Consulting Eugineers, P.C.
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Malcolm Pirnie, Inc. January 9, 2004
File: 03-036 Page 3

TUNNEL 10-foot 15-foot 20-foot
Diameter Diameter Diameter
Scajaquada Total Cost (§M) 26.7 40.6 597 |
(14,200 f.) Volume (Mgal.) |83 18.8 1333 |
Cost, $/Gallon 3.20 - 2.16 1.79 |
Buffalo River Total Cost (§M) 41.4 64.5 82.3
(26,000 ft.) Volume (Mgal.) | 153 34.4 61.1
Cost, $/Gallon 271 1.88 1.35
Black Rock Total Cost (8M) 18.5 278 372
(7,400 ft) { Volume (Mgal.) 4.3 9.8 17.4
Cost, $/Gallon 4.26 2.34 2.14 !
ASSUMPTIONS

MMCE made many assumptions to develop the construction costs summarized above. The
primary assumptions are listed below.

Tunnel Diameter - The excavated tunnel diameter is 2 feet greater than the finished
diameters shown above. Each tunnel has a 12-inch thick concrete lining,

Tunne] Excavation — An electric tunnel boring machine (TBM) will be used with mine
tracks, locomotives and muck cars to excavate and remove the spoil from each tunnel The
contractor will purchase a new TBM, locomotives and rail cars for each contract. We have
considered no salvage value on the equipment.

Tunnel Support — We have considered that rock bolts will be used for supporting the
tunnels and that ribs will be required for a portion of the tunnel fength.

Shafis - The number of shafts are listed above for each tunnel. The diameter of each shaft in
rock is greater than the diammeter of the tunnel and the shaft diameter in soif is greater than
that in rock. The depth of each shaft was estimated to provide about one tunnel diameter
plus 2 feet of rock cover above the tunnel at the deepest top of rock depth. The estimated
depth to top of rock along the tunnels was provided by MPIL

Shaft Support - The shaft in the overburden will be supported with braced steel sheet piles
The shaft in the rock will be supported with shotcrete.

Labor — We used current Erie County prevaiting wage rates for developing the opinions of
construction costs.

McMahon & Mann

Consulting Engineers, P.C
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Malcolm Pirnze, Inc. latuary 9, 2004
LIMITATIONS

MMCE developed the above opinions of probable construction costs, based on the
preliminary information provided by MPI and the assumptions listed above. Actual
construction costs depend on many factors including market conditions, final design details
and others not considered. They will differ from the costs described herein
We appreciate the opportunity to participate on this interesting preject and look forward to
working together again. We will call in a few days to discuss any questions.

Sincerely yours,

McMAHON & MANN CONSULTING ENGINEERS, I'.C.

éﬁ%// s v

Donald R. McMahon, P.E.

McMahon & Maunn

Consulting Engineers, P.C.








































Buffaio Sewer Authority - LTCP
Conceptual Cost Estimate For Alternative 3 Pipelines
12/11/2003

Eepth of Excavation Pipe Diameter

24" 36" 48" 60" 72" 84" 96"
0-10' Excavation $94 5115 $142 $305 $375 $435 $565
10'-20' Excavation $121 $142 $169 $382 $452 $512 $642
20'-30Q' Excavation $171 $192 %219 $475 $545 $605 $735

Notes:

Prices are in Cost Per Linear Foot of Installed Pipe
All Pipe is Reinforced Class 3 Concrete Sewer Pipe

Refer to "Reinforced Concrete Sanitary Sewer Pipe Costs" Prepared on 12/11/03 for Backup

F:projects/1777-095/technical/alt3pipecost




PIRNIL

Client: Buffalo Sewer Authority Project No.:  1777-095

CALCULATION COVER SHEET

Project Name: LTCP Alternative Analysis

Project Prepare a conceptual cost estimate to provide and install various sewer pipe sizes at
Description: three different depths (0-10 feet, 10-20 feet, 20-30 feet) in the City of Buffalo

Total Number of Pages (including cover sheet): 7

Total Number of Computer Runs:  N/A
Prepared by:  Ben Girard Date: 12/11/03
Checked by: Date:

Description and Purpose:

1. One Alternative in the Buffalo Sewer Authority’s LTCP includes diverting water from various
combined sewer overflows in the City of Buffalo, to a proposed tunnel system which would be
tocated approximately 80 feet below grade. Various pipe sizes and depths will be required to
transport water from the CSO to tunnel shafts. This conceptual cost estimate prices out seven
different pipe diameters at three depths below grade: (0-10 feet, 10-20 feet, 20-30 feet).

Assumptions:
1. The pipe material used for this estimate was Class 3 Reinforced Concrete

2. The average pipeline length between mobilizations is approximately 1,500 liner feet

3. All excavated material will be temporarily stockpiled near the excavation, and backfilled in
into the trench once the pipe is installed. Any additional material will be spread in the
immediate area. Select fill will be used to bed and cover the pipe only.

4. Stacked trench shields will be used for the 20 and 30-foot excavation. Since stacking three
trench shields is not practical, contractor will double stack the shields and use an open cut
for the top 10 feet of a 30-foot excavation.

All work will be in the City of Buffalo
Dewatering is assumed to be necessary for approximately 50% of the time.

The pipe installation crew and equipment will consist of 1 excavator, | loader, 1 supervisor.
2 laborers, and 2 operators

Remarks/Conclusions/Results:

=  See attached excel spreadsheet and backup data for tabulation of pipe costs. There has been no
contingency percentage applied to the costs.

Calculation Approved by:

Projece Manager/Date

Page | of |
FaProjects\H 777093V Technicaluilt3costconer.doe



MALCOLM PIRNIE, INC.

gy pare. WIS, sHeET No..... ! ...... oF....] (2 ...............

o - - o+
CHKD. BYvvvevveveree DATE v JOBNO..JZ77 P50
BB CT e etteeesetseeeeeeeassaeseesesessesenerssaesnesmsameeeeeenaeemeneeeeeenenenenentabeamt b s eaas

Qe;m‘bf{eé (eocrete Sar\;%a(;f Scwer PiPe osis

@ Cendracher ¢ Supplier  Drda

Pipe taderia] (s 3 fenloed Gorede )

£ Prices  Sopplied by  Dave G&ﬁﬁfaé’( of

A4 pe - B/ . o
| KeS  Contracker's Stply on 1370763

% PPe - Bur/a A (7i6) 759~ 64 (|

b pee - hea/

60" PL‘?e - jf’ ”S/-H Il\duéfj CZE’]}M‘:"Y J[c (1‘}7 et Bﬁ(:éalo‘
7 pee - BsS Je loced cong

8§49 ppe - B dus/d

96" ple - 8 375 jef

- dnstedledion Costs

~ Since ﬁ{au:\&wwf{f’ fond Jhiens Vo H"\rwﬁi\ov% +he (i“i‘y’ / and ‘Hrt’é

Polerdial - Pipe depin fanges  are realzed  (omor 030", QO’«S’O{.})

Phnbal dewsterng will fole Plae SPrdically, The average
ficchne  letein dom (50 Ho fomel Shefl 15 estimaled af

\Soo LF ., Ddn Woha o0 SC Favuonmental Sruces  Said o
fiqure - abot $oco /*“l‘:“‘“/ water 5 €nundered  widhou] i-éf\mu;f"j
londtions  and  Clow fates, We will 2%ume  inpder 15

2l Sre) o ’f - ~ . . . ' ) P o P () f
ehounttred Gy 50/ 4 inskllidion e . Aswme 15 e for 150088

[Uf\ -y &‘Zm/%‘uf\ e ﬁ) g/' - &% RECYCLED PAPER



MALCOLM PIRNIE, INC.

- YO ' Q
av.. D DATE.....S/0 /LN suEeT No...s)}. ...... OF.. M.
CHKD. BY oo DATE JOB NG

H\i’ '(Gi[lQUJ'i!\<3 jngjcc{\\ d (?!*i(u\(j i h{b{;‘/&o:i\c,r\ Wasg  Prouided by Johe l(uf;\r\} U.ce

r Qe £ . Y ) HAL e
?i?ﬁi&ﬁf‘l+ 6F 3\-—{\_, tﬁ‘dx-fﬁﬂﬂ’{fﬁ'?"ﬁ% S‘?f-‘i;{*?_‘} o ( i) 1% D72 arr 30O

Fee 94, 36" jand 18" Piles oot

OEO - ji’a(}/t[-i: éD{_ ¢ )(C‘az;rrf‘;om / bf{(ﬁi(:ﬂ! E

-3 - BHonc 4, "
te J" /i
;(.jf__goz o j} éO/Lfc \Lﬁf d

V4

Wwide Trench  Shields

4 ™o, o
'V i k Y &:,)Dmej (}Pp LY [..’\;_H

¥ ﬁi\\ Oxcaveded  Mederad s it ‘36 bq(;k(f,‘ﬂe(,[ Gllec hife inshalledion

2

K

?rﬁé UC‘R T#1aN Qa‘i es ¥,
O-lo' - APProx ’1200"/ (jt}\\/
10 -30" ~ Wliex 1507 / day

W3~ Wrox 7S/ day

D(,w;!\/ Coste ﬂé‘ﬂ fite ndkliaton °,

| €KC"&UC\-§0.(} | 10*:@6(; & c%'ﬁ‘ﬁci_')! { SUWWLSGF‘; & [C‘]\\‘ﬁ’ﬂﬁ; e

s efguf d fro,or

i 2Ly } ™ ‘S(' '
EC{}QO( ;€ iv-‘{ f f &% RECYCLED PAPER

_ " o
10"~ 30! = S0y, ., ¢ tsoe = I&f/LF {or



MALCOLM PIRNIE, INC.

. , 2 4
ey, DG onTE UGS, SHEET NO..d.. OF... 8,
CHKD. BY.vvvreorene. BATE oo, JOB NGereeees oo eeee oo
SUBIECT v roee e svesseseeseesesssssesassssessaseesssassessesasesessassasasessesessassasasansarassansssnes

o'y - 75/ ‘, II}'“LS’é&: §&9 &r iﬁt‘!}zri€ﬁu}?r MiSe

et Fill @ dprex VG o bot ot BT (Pl Bedding)
Yy ’

ey

["er Q»O”f 72“] 8%'"; Gre 6" F}é’e; ; f/“cjufe .

G-lo’ - @LO /LF (of‘ €XCavodtion /badiéc[l
lo~30" - Bloo/LE & 7

W3- B AF L F

¥ Ths Gssemes a 167 Wide drech  box
b MU excavaked Maderial Wil ke Secddiled  Near drench
and Ued for back€: )

@f 0{_]0(:“’ WON Q-Unl es
6100 - apprer oo /g]a»/
o' 07 - q?@ rop o / C_lcx\/'

Lt afprox oo/ f-i"f“\/

9 RECYCLED PAFER



MALCOLM PIBNIE, INC.

v Bl DATE. L34 /0% sHEETY NO“..ﬂ..... OF........ é/‘ ...........
CHKD. BY ooovo DATE..veovveerererens JOB NOuvreoeeeosrseoressosesessenssessassonens
BUBJECT cvverveevereseseesessessessasssessssses esees et esesesseseetseeeeeeseeeseeseesees et eeereaseesesens

@all\/ (ests  Lor Inglalladion”
Soe @ olher bith an addibiorsl  FSO0/Lny for Targer

teavador = § 5,000 / dosy

P
et - 6o /i & $Soer - 5 G laber pot e
G-ic l /ciwf ﬁguocf/é,m/ ﬁS/LF bes A T A A
o-30" - ST ey T H$< 00 , .o,
Jny 3 $ c0c g (7,

9(’)-‘,2}@f - g /on\/ . %gfm

Select Filt:
affrox 5 LY per food @l s

L 3
L

T
m———

5 LNar N

See Chort om faoe S
)

X Thae Costs assume AN AVerage o€ | So0 €ee Per

eath  fifeline ¢ (S0 to S )

£% RECYCLED PARER



Lontracfor ¢ Sutplier (oot Do %Jmﬁmru/'

¥l sy

MALCOLM PIRNIE, INC.

8. B, pare. R

CHKD. BY

SUBJECT

SHEET NG5

T R Rl A | bl NF
3" [ o-1e’ 3 55 8o Bay | B b9y
A1 [0 31 v H4o £ 20 ’ 8 1ot
L 831 $6o o Bi7i
3o $ 9 ” oo 93 blis
36" /1o 30 43 ,,, 4 Ho f 3 14>
367/ 2030 $H) “ % Blo ¢ bhl93
48"/ 1o 3¢ v LES £33 v By
4s“ /1c™-a0' 449 v 4 £ b 164
4g' /3030’ Heq - 8o ko B314
Lo/ 610" #iis - 560 Bso b7 | b3S
o) 103t RIS ” § o 167 - 536 %
0" /3036 | IS “ 8150 | ieo |~ 75
797/ -0 & iss « R{o B S0 G $37¢
737/ lo-20" {jas “ 8y }E(a? g‘iS} |
737 3e-30" | B igS . 8o | B |~ | dsus
897/ 010" | B¢ - 4 %o f o By3s
84"/ 1o 30| B 2yS ” 412 b 67 §Si>
§u° /20-30" | B IYS ‘ # g0 #lc0 béos
96" /10" b 37¢ 2 4 ¢o f, so 2 $<eS
46 /a0 | R3S G RN Y2 B I 14k
U 103 | B39 i 5 Igo -

§73¢

&% RECYCLED PAPER



MALCOLM PIRNIE, INC.

av.. D pare. JANIES  sueerno. ... OF..... é ..............
CHKD. BY creveeee T =N 7 -1 YOO
SUBUECT v eeeeeeeeeeeeeeeessssesseesseeesssssseesesesessessamss s esesssnssseessssessesossens et e

Reck Extavation
BN %aaf}{f}‘\ ot B{aajfj’\ (c},r\g{w(h(}ﬁz { @97"36“\)

Lofnet aebicail A . a o
o Qi‘l.lr:’r il / d««@ of &&ﬁm[;“}y\ e P rf‘ @éone ;
L i I 1 H L]
mwa o7 Oifii‘,\?’z dy H‘? é\&\. [ece, LQ‘CE ﬂpfﬁ'ﬂ' b dg
for Guantibies 7 leo (U

L G\f()us‘v_l \ﬁa(}/(:u{ 7 Li-/f UU:“

ASumne , . P 4
ﬁgf‘)/{;{ ';3 blffl\‘;&i’ (_ PQ:S: N Y $ney {ler q Gande b, ﬂ:\j\

and ﬁa'%": fo dig cad had o€ sike

ol ~ $gp
ot ‘3%%
P
o M

j(ﬂ'\f\ ku‘w\ -S5O
0P 37 o€ el 5%‘{ o PP

Bop.n finr{h;ncj 73 need o blagt

. i} o X f“o {br -%r?ﬂcb\ o k. '!f))ﬁ{'i’} LA
oy Qerde - ferk (}atim) d BI@"‘% - ﬂ’% {]

(l(f\( \u (l?‘:' f}hriﬁmt’}[ L}ios},‘{\is i‘juf{j?,- Fwi'v X

Se¢  hHuched Sopplefaval  Means  Indo ¢ Excel
Suf‘r*\ﬁ’\uru/

&% RECYCLED PAPER



. " 02500 | tility Services

2003 BARE G0STS
1 02520 | Wells CREW [OUTPUT HOWRS | UNIT | MaAT. LABOR | EOUIP. TOTAL |£T3L&p
853 ”2-6"""_—_ 20" diameter B23A | 3L20( 769 | LF 276 2150 7550 373 420 900
W 3230 24" diameter 23,80 | 1.008 0 28 9950| 7S} sy

%ﬁ 26" diameter 21 | 1143 375 R 113 520 5
4300 Slotted PVC, 1-1/47 diameter 521 | .04 1.38 1.29 454 1A 8.50
50| 1-1/2" diameter 488 | 049 201 138 4384 8.3 970 B
oo 7* diameter 273 | 088 279 246 855 13.% 16.35 2
] 3" diameter 253 | 0% 2% 265 935 149 1760 c
340 4" diameter 20 | a2 14} 33 1180 18.57 2 E
@—5‘0* 5 diarneter 168 | .143 358 4 14.05 2163 25,50 -
5360 6" diameter 126 1 .1%0 497 5.35 18.75 207 % a
ﬁgﬁ‘ 8" diameter v (9850 244 750 6.80 24 38.30 45 50 E
800 Artificial gravel pack, 2 screen, 6* casig BZ3B [ 174 { 138 20 386 14,85 2072 2450 2
i 8" casing 111 § 218 2.74 6.05 2350 229 3 E
a410 107 casing 7450 | 322 344 9 150 169 55,50
05| 12 casing 0 | 400 465 11.20 a3 5885 70 E
4420 L& casing 50.20 | 478 6 1335 5150 7085 8350 v
| 16° casing 4070 5% 8.30 16.50 63.50 88,30 105
10 18" casing 36 | 667 965 18.65 7 100.30 119
£ 20" casing 2950 | 814 .10 3 8750 12160 144
o440 24" casing 770 9 12.30 % 101 139.30 165
g 26" casing 2460 97 1375 27500 105 146.25 173
8450 30" casing 2| 1200 1589 3500 128 178.30 21

- | 36" casig 1640 [ 1463 | & i7 al 158 216 56
gs00|  Develop well g | 3 | 180 8 5 589 685

%00 50 Pump test el T8 | 3 53 % 5 7 £10
g560|  Standby wel B2l 8 | 3 4650 84 295 42550 505
(@70 Standby. dril ng R 84 2% 379 455
g80!  Surface seal well, concrete filed v | 1| 2| E 449 670 2375 3485 4,100
[35%0] Wl test pump, install & remove BA [ 1 | @ 1,000 2425 3425 4250
goi0|  Well sterifzation, chiorine 20eb| 1 | 16 | 80 35 778 1025

050 See dw. G2240:900 for wellpoints
060 See div. 02240-700 for drainage wells

370] 0010 | PUMPS, WELL Water systerr, with presswe control i 910
1000 Deep well, jet, 42 gal. galvanized tank ’
1040 3/4 HP 1 Pum{ 8C 10 ta. 570 375 945 1,200
1000 Shaliow well, {et, 30 gal. gatvanized tank
3040 1/2 HP 1Bum| 2 4 fa. 360 149 58 620

02530 | Sanitary Sewerage
TR W10, PIPING, DRAINAGE & SEWAGE, CONCRETE R

0020 Not meluding excavation or backfil
1000 Nonvreinforced pine, extra strength, B&S or T&G joints

1010 6 diameter Bi4 [26504) 181 | LF 383 A7 83 9.48 12.60
1020 8" Giameter 224 | 214 132 560 98 10.90 1450
1030 10" diameter 26 | 222 479 5.80 101 11.60 1535
1040 12" Gameter 200 | 240 550 625 109 1324 17.40
1050 15 ciameter 180 | 267 650 695 122 15.07 19,70
1060 18" diameter 187 33 845 870 152 1867 25D
1070 21" diameter 12 | 429 1040 115 195 2350 3
1083 24 dameter v | 0|0 ¢ 1275 1250 219 744 %
2000| _Reinforced cutvert, class 3, no gaskets

WO 17 diameter BI& | 210 | 253 | L. 580 555 104 1679 2
220 15 diameter ' 175 | 274 1255 715 1.2 2095 2650
X3 18" diameter 130 | 369 13.20 960 168 2448 3150
0% 21 diameter e | 1200 200 ] | 1705 1040 1.82 %37 37

Kes For expanded coverage of these items see Meons Heavy Construction Cost Data 2003 39

}

—
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02500 | Utility Services

" DALY {LABOR- 2003 BARE COSTS
02530 | Sanitary Sewerage cREW |owrpuT|hours| uNT | AT | LaBOR | QU | ToTA | icLog
7301 2040 ) 24 diameter B4 | 100 | 480 | LF 1845 1250 219 KA T 1350 |y
2045 27" diameter Bl13 | 92 | 609 24.50 16.30 710 4750 &0
2050 30" diameter 88 | 636 2650 17 745 50.95 54
2060 36" diameter ¥ 72 1.778 B 21 9.10 68.10 8
2070 42° diameter B13B| 72 | .778 52 bl 16.05 89.05 107
2080 48" diameter 64 | 875 64.50 2350 18.05 106.05 127
2090 60" diameter 48 | 1167 103 3l 24 158 188
2100 72" diameter 40 [1.400 145 3150 9 21150 250
2120 84" diameter 2 |17 246 47 3 329 30
2140 96 diameter - v | 24 |233 295 62.50 a8 40550 475
2200 With gaskets, class 3, 12" diameter B21 | 168 | .167 11.75 4.78 97 1750 21.50
2220 15 diameter 160 | 175 1410 5 102 2012 2450
2230 18" diarneter 152 | .184 17.65 5.30 1.07 2402 29
2240 24" diameter v 136 | .206 26.50 590 1.20 33.60 3950
2260 30~ diameter B13 ] B8 | .636 35.50 17 7.45 59.95 7350
2270 36" diameter g 72008 53 2 910 8310 10t
2290 48" diameter Bl | 54 | 875 86.50 2350 1805 12805 151
2310 72" diameter " 40 | 1.400 224 3750 29 25050 3%
2330 Flared ends, 6'-1* long, 12" diameter B21 | 130 1 147 3250 423 86 37.59 4350
2340 157 diameter 155 | .181 38 5.20 105 44,25 50.50
2400 62" long, 18" diameter 122 | .230 3950 6.60 134 47.4 55
2420 24" Giameter v | 8 |38 4550 9.15 1.85 5,51 %
2440 36" diameter Bl3| 60 | 933} ¢ 8250 25 10.90 118.40 142
3040 Vitrified plate ined, add ta above, 30* to 36" diameter SFCA 340 340 374
3050 427 to 54" diameter, add 164 164 4
3060 60" to 72" diameter, add 426 426 469
3070 (Over 72" diameter, add v 454 454 4%
3080 Radws pipe, add to pipe prices, 12" to 60" dameter LF. 50%
380 Over 60" diameter, add - 20%
3500 Remfarced elliptical, 8' lengths, C507 class 3
3520 147 x 23 inside, round equivalent 18" diameter B2l | 8 | .31 ] Lk 22 580 199 3378 41.50
3530 24" % 38" inside, round equivalent 307 diameter 13| 58 | 966 39 26 1130 76.30 9,50
3540 29" x 45" inside, round equivalent 36" diameter 52 | 107 43 50 28 1260 91.10 113
3550 38" x 60" inside, round equivelent 48" diameter 3B | 1474 76 39.50 1725 13275 163
3560 48 x 76" inside, round equivalent 60" diameter 2% | 2154 116 5750 25 198.50 245
3570 58" x 91" inside, round equivalent 72" diameter v | 22 ;2585] ¥ 166 68 30 264 Khil
3780 Concrete slatted cipe, class 4 mortar jint
3800 12 diameter B21 | 168 | 167 | LF 1250 4.78 97 18.25 250
3840 18" diameter - 152 .| - 19.35 5.30 107 572 i
3900 Class 4 Cing
3940 12" diameter B2l | 168 | 167 } LK 13.20 478 97 1855 23
3060 18" diameter LV IRt I 17.70 530 1.07 24.07 '
780] 0010 | PIPING, DRAINAGE & SEWAGE, POLYVINYL CHLORIDE _
0020 Not including excavation or backfil
2600 10 lengths, S.D.R. 35, B&S, 47 diameter B20 | 375 | .064 | LF 1.55 1.78 333 450
2040 6" diameter | B0 | 069 261 191 452 5.85
2080 & diameter v | 33 | 072 4.40 2 6.40 795
2120 10 diameter B2i | 330 | 085 665 243 A9 957 11,65
2160 12" giameter 320 | 087 740 251 | 1042 1260
2200 157 diameter v | 19 | 14 115 423 86 16.24 19.80
790] 0G10 [ PIPING, DRAINAGE & SEWAGE, VITRIFIED CLAY €700
0020 Not inciuding excavatian or backfi,
4030 Extra strength, compression joints, C425
5000 A diameter x 4' long B20 | 265 | .091 | LF 1.66 2.52 418 5.75
5020 £" diameter x 5 Jong - 200 ¢ 120 278 14 6.12 830
5040 8 diameter x 5" long B21 | 200 | 140 | - 39 402 82 880 1150
40 Important: Ses the Reference Seciion for crifical supporting data - Reference Nos., Crews, & Cliy Cost Inde)
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2003 BARE COSTS
02240 | Dewatering crew lourpurivours] uvr | war | aBoR | Eoup | TOTAL | Welow
500 1000 4" diaphragm pump B | 1 | 12 ] Dy 30 107 467 T—,E;Z“'-l
1100 6 centrifugdl pump glk| 1| 2] ¥ 360 m 63l s !
T300| CMP, incl. excavation 3" deep, 12 diameter B6 | 115 | 209 ] LK 745 5.60 19| 1495 18§
1400 18" dameter 100 | 240 - 6.25 645 2.19 17.89 ny
[600| Sump hole construction, incl. excavation and gravel, pit 1.250| 019 | CF 58 51 18 1.37 IR
1700 With 127 gravel colar, 127 pipe, corrugated, 16 ga. 70 | 3| LF 12.35 9.20 313 24568 3
1800 15" pipe, cormugated, 16 ga. 55 | 436 15.75 11.70 398 3143 4
1500 18" pipe, corrugated, 16 ga. 50 | 480 18.50 12.85 438 3$B.73 45
2000 24" pipe, corrugated, 14 ga. 4 | 501 ¥ 22 16.10 5.45 4155 555
2200 Wood lining, un to 47 x 47, add v | 3001030 SFCA 12.55 2.14 73 1542 119
9950 See div. 02240-900 for wellpaints
%60 See div, 02240700 far deep well systems
001 0010 | WELLS For dewatering 10 to 20" deep, 2' diameter S
0020 with steel casing, minmum B6 | 185 | .145 | VLE 2.30 390 133 153 10
0050 Average 95 | 245 459 655 2.23 1337 1765
0100 Maximum v || &)y 2280 1315 447 2987 %
0300 For pumps for dewatering, see drision 015904004100 to 4400
0500 Far domestic water wells, see division 02520500
001 COT0 | WELLPOINTS For wellpomt equpment rent, see div. 01590700 popngg
0100|  instalation and removal of single stage system -900
0110 Labor only, .75 laborhours per LE., mingmum 1Clab] 10,70 | .748 |LF Har 1845 18.45 A
0200 2.0 Izborhours per L.F., maximum " 4 2 . 4950 43.50 7
0400 Pump operation, 4 @ 6 hr. shifts
0410 Per 24 hour day 4Bt [ 1.27 125.197] Doy 785 785 1175
(0500 Per 168 hour week, 160 hr. straight, 8 . double time 18 | 177 | Week 5,525 5,525 8,375
0550 Per 4.3 week month ¥ 04 1 800 [ Month 24,900 24,500 37,700
0600 Complete mstallaton, operation, equipment rental, fuel &
0610 removal of systam with 2" welipoints 5' 0.C.
0700 100" long header, 6 diameter, first month 4Eqt | 3.23 | 9.907 | LF Har 122 40 432 60
0800 Thereafter, per month 413 | 7.748 9750 241 338,50 470
1000 200" long header, 8" diamter, first month 6 75333 108 166 274 n
1100 Thereafter, per manth 839 | 3814 55 118 174 241
1300 500 long header, 8 diameter, first month 10.63 | 3.010 4250 93.50 136 189
14040 Thereafter, per month 20,91 1 1530 30.50 4750 8 106
1600 1,000 long header, 10" diameter, first manth 1162 | 2754 36.50 85.50 122 17
170 Thereafter, per month v (#1811 .65 & 18.30 24 42.30 5%
1900 Note: above figures inchide pumping 168 hws. per week
1910 and include the pumo operator and one standby pump. .
02250 | Shoring & Underpinning
400% 0010 SH_EE_T_HLMG Steel, not mcl. wales, 22 psf, 15" excav., left in place B40 | 10.8115920] Ton 800 187 216 1,203 145
0100 Drive, extract & salvage 6 |10.667 355 335 330 1,080 1,375
0300 20" deep excavation, 27 psf, left in place 02250 1255 | 4.942 800 1% 180 1,1% 1,3%
0400 Drive, extract & salvage 45 655 19771] « 355 310 355 1,020 1,278
1200 15" deep excavation, 22 psf, left in place 983 | 065 | SF 530 2.05 237 13.72 162
1300 Orive, extract & salvage 545 | 117 399 3.70 4.28 11.97 15.}
1500 20’ deep excavation, 27 psf, left in place 90 | 067 11.70 2.10 243 16.23 189
1600 Drive, extract & saivage v 485 | 132 ] + 520 416 481 14.17 177
2100 Rent stee] sheet piing and wales, first month Ton 190 190 0
2200 Per added month 19.05 19.05 21
2300 Rental pding left in place, add to rental 635 635 0
2500 Wales, connections & struts, 2/3 salvage v 194 134 24
3500 Wood, sokid sneeting, incl. wales, braces and spacers,
3910 drive, extract & salvage, 8 deep excavation B31 1 330 | 121 } SK 167 3.20 A5 532 1:
4000 10" deep, 50 S.Fr. i & 150 S.F A ot 30 .13 1.72 152 A9 573 7!
4100 12 deep, 45 S.FAr in & 135 S.F. /. out vl 270 | 148 | .77 392 55 6.24 84

30
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BUFFALO SEWER AUTHORITY
Stage 3: System-Wide LTCP

Appendix 7-5 Separation Cost Information

EXAMPLE CALCULATION - PRELIMINARY STORM SEWER SEPARATION
COST ESTIMATES DONE FOR VALPARAISO SUBBASINS

The average cost per acre to completely separate the sewers was estimated for each
subbasin. It was assumed that each subbasin would have a main trunk storm sewer
running at the center of the subbasin and collector storm sewers draining into it from the
sides.

Figure 1 explains the concept behind the cost calculation. Two blocks — A and B,
represent the storm sewer separation in the entire subbasin. Each block is 200 feet x 200
feet in size and has an area of approximately 1 acre.

Block A represents the interior parts of the subbasin. It would contain a main trunk storm
sewer and two-collector storm sewers as its components. Cost C; would be the cost of
storm sewer separation for block A. Cost C; consists of the cost of one main trunk storm
sewer and two collector storm sewers and it will be representative of the cost/acre for
storm sewer separation in the interior areas of the subbasin.

Block B represents the outer areas of the subbasin. It would contain only collector storm
sewers (that would be conveying to the main trunk sewer, which runs through the center
of the subbasin based on our assumption) as its components. Cost C, would be the cost of
storm sewer separation for block B. Cost C, will only consist of the cost of two collector
storm sewers and it will be representative of the cost/acre for the storm sewer separation
in the outer areas of the subbasin.

The total average storm sewer separation cost/acre for the subbasin will be the weighted
average of the costs C; and C,. The weighted average takes into account the actual
distribution percentages of block B (6 % of the subbasin area) and block A (94 % of the
subbasin area) over the entire subbasin area. The following is a step-by-step procedure
through which the cost/acre for storm sewer separation was calculated for each of these
blocks.
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<«— Trunk storm sewer
200’

odof - -
I — <
Collector > [ | Collector 200’
) — ———
storm sewers <$ 200 storm sewers

/ N / 1-acre unit area
1-acre unit area

Block B

Block A

Step 1: Determine Approximate Time of Concentration (T.) for the Subbasin

A velocity of 2.5 fps was assumed. 7000’ is the approximate drainage length for this
subbasin.

T, =7000’/2.5 fps = 46.7 minutes

Step 2: Choose Design Storm for the Subbasin

A 10-year, 1-hour storm was chosen as the design storm; Intensity of 10-year, 1-hour
storm (i) = 1.98 inches/hour.

Step 3: Determine the Average Runoff Coefficient (C) for the Subbasin
The average runoff coefficient for this area was calculated as C = 0.5.

Step 4: Calculate Runoff Discharge

Approximate area for the entire subbasin (A)

A=1xDb=23500"x 7,000/ 43,560 = 562.4 acres

Qmax =CXiIXA =05x1.98x562.4

Q max = 556 cfs (rounded to 560 cfs)
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Step 5: Sizing and Cost for Trunk Storm Sewer
Sizing:
Assume that sewer is divided into 3 different size sections, the upstream section sized for

carrying 187 cfs, middle section sized for carrying 374 cfs and the downstream section
sized for carrying a maximum flow of 560 cfs. Find the diameter for the average flow (Q

avg) Of 374 cfs and estimate the average cost of the sewer.
Using Manning’s Equation:

Q=0.463x D**x S"?/n

Where,

Qavg =374 cfs

Slope (S) = 70°/7000° = 0.01 (70’ is the drop from the highest point to the end point of
discharge. Sewer grade was assumed to follow ground elevation).

n =0.013 (assumed)

Calculated diameter of trunk sewer = 5.73 * ~ 72”

Cost:

Cost of 72” Diameter Pipe /LF = $ 350 /LF (From Previous Fort Wayne Projects)

Cost/acre = $ 400 /LF x 200 LF = $ 80,000.

Step 6: Sizing and Cost for Collector Storm Sewer
Sizing:

Area =1,750" x 100’ /43,560 = 4 acres.
Qmax=CxixA=05x1.98x4=23.96 cfs ~ 4 cfs.

This is the maximum discharge that the collector sewer will be handling. Assume that
the entire sewer section is divided into 3 different size sections, the upstream section

sized for carrying 1.33 cfs, middle section (Q ayg) sized for carrying 2.66 cfs and the
downstream section sized for carrying a maximum flow of 4 cfs. Find the diameter for

the average flow (Q avg) Of 2.66 cfs and estimate the average cost of the sewer.

Q avg =2.66 cfs; V = 2.5 cfs (assumed)
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Using continuity equation, Area = Q/V

Calculated diameter of collector Sewer = 1.1 ~ 15”

Average Cost:

Cost /LF for 15” sewer = $ 50. (From Previous Fort Wayne Projects)

Average Cost/acre =$ 50 /LF x 400 LF =$20,000

Step 7: Estimate the Average Cost/Acre for Storm Sewer Separation in the Subbasin

Cost/Acre for Block B (C4).

§ Cost of Trunk Sewer = $80,000

§ Cost of Collector Sewers = $20,000

§ Total Cost /Acre = $100,000
Cost/Acre for Block A (Cy)

§ Cost of Collector Sewers = $20,000

Average Cost/Acre for entire subbasin (C)

§ Average Cost/ Acre = ($100,000 x 6 + $20,000 x 94) / 100
= $24,800
=$ 25,000 (rounded up cost)
Specific assumption for BSA:

$25,000 for partial separation
$50,000 for complete separation
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