
FLOOD t.llTIGA TION PLAN 


Binghamton-Johnson City Joint Sewage Treatment Plant 


Vestal, New Yor'ot 


Flood Mitigation Costs 

Table 4-1A: Flood Barrier Wall Conswction • BJCJSTP 


Da~:~~~~-M_a~y_2_1~,_20_1~2 

Item 
1 

2 

3 

4 

. 
" 

Subltem 

a 
b 

c 

d 

a 
b 

c 
d 

a 
b 

c 

d 

a 
b 

c 

d 

~· - ••1-. • • · . · .. .. . ·-· --·. ,_ . ... .. .. ~ -· 

Direct Costs Subtota I 
Contingency (+30%) 

Total Direct Costs 
Mobil ization (+10%) 

Construction Costs Subto tal 
Contracto(s Overtiead and Profit (+20%) 

-~ ] ~ .... I •· - .;....· . 

Description 

Flood Barrier Wall 
Steel Sheet Pi:e Flood Wall (Dep\h Varies) 
Steel Sheet Pi'e flood wan. Braced (Dep1h Varies) 

Sile Work 

llem 1 Subtotal 

Site Drains and Pumping System 

Collection Piping. e· 
Pumping Stations 

Discharge Piping, 6" 

Sile Wort 
llem 2 Subtotal 

Flood Gates at Driveway Entrances 

Sliding Flood Gates 
Slructural Won 
Site Work 

llem 3 Subtol~I 

Item 4 Subtotal - - . 


Quantity 

1225 
1275 

1 

Units 

LF 
LS 

LS 

2000 

2 
200 

1 

LF 

EA 
LF 
LS 

2 
1 
1 

EA 
LS 

LS 

-

Unit Cost 

s 1,800 

s 2,200 

s SO .ODO 

s 125 

s 100,000 

$ 100 

s 50,000 

s 
s 
s 

50,000 

25,000 
10,000 

- \ I ., " 

Subltem Cost 

s 2,205,000 

s 2 ,805,000 

s 50.000 
s 

s 250,000 

s 200,000 

s 20.000 

s so.coo 

s 100,000 

s 25,000 

s 10.000 
$ 

s 
s 
s . 
s 

.. · ··­ " .. .. ­

Item Cost 

s 5,060,000 

s 520,000 

s t35,000 

s 
- ,-. . . 4 

~ . . --- .. -· . .. 

s 5,715,000 

s 1.715,000 

s 7,430,000 

s 743,000 

s B, 173,000 

s 1,635,000 

TOTAL CONSTRUCTION COSTS (May 2012 dollars) s 9,808,000 

Engineering. Permit'ting, Construc:.lion Management. Project Adminislration, L11ga. I Fe11s (+25%) s 2,452,000 

...,,.
~-""W°""rll "i f--- ::r~-·~~·,... Ii= ~{¥.;.---~:;~ ~·· · · .. '--"~ ' ··~--..~~~4"-~A·~.~'..'.: ~- ~.~ "' =··­

TOTAL PROJECT COSTS (May Z01Z dollars) s H,ZS0,000 

Assumptions 

1. Direct and ConslruCtion Cosl s rounded lo the nearesl $1000. 

ENR Conslruction Cosl Faclors 

ENR CCI · May 1012 9290 



FLOOD MITIGATION PLAN 

Bingham1on-Jollnson City Join\ Sewage Treatment Plan\ 

Ve.rel, New York 

Flood Mitigation Cosis 

Table 4-16: Flood Barrier Wall Construe lion -Terminal Pumping Station 

Date: _____M_ay,_2-'l,'--2_0_1-'-2 

Item Subltem 

~: 
~ 

2 \a 

b 

c 
d 

3 

a 
b 
G 

d 

4 

a 
b 
c 
d 

Description Quantity Units Unit Cost 

Flood Barner Wail 

Cast in Place Conetele Relaining Wall 525 LF s 2,200 

Excavation and Bac.\iHl 525 LF s t 15 

Sile W0<k 1 LS s 50.000 

llem 1 Subtotal 

Site Drains and Pumping System 

Collection Piping. 8" 100 LF s 125 

~~;m, 1 EA s 50,000 

Piping, 6" 100 LF s 100 

rk t LS s t0,000 

liem 2 Subtola I 
Flood Gates~Driveway Entrances / 

Sliding Flood Ga' · 2 EA $ / 250,000 

S:ruelural Work 1 LS s 25,000 

S'1e Work \ L~ -$ 5,000 

Electncat Work "· 1 / • 50,000 

"­ llem 3 Subtotal 

' / 

/ 
/ 

ltem{Sublot;;i '· 

Subltem Cost Item Cost 

s t, 155,000 

s 50,375 

s 50,000 

s , 
s 1.265,375 

-/ 

$ 1~00 

s / so.ooo 
s 10,000 

J· 10.000 

s 82,500 

s 500,000 

s 25,000 

s 5,000 

s 50,000 

~ sao.o::>o 

$ 

$ 
s 
$ 

s -
• - .,,. ._. - - ol1 ; .... ' . . . 

· ' - ~. L . ~-..,. ~ ·--· ,.,•-" ~ - ,, 
·~-·-­· ·"·" .-~ - .. ~" ". .. -· ... ~· - . • •• . H -.<"'' .. ).. ·-­· ­ ........ .... ....,-, . , 

' 
D;recl Costs Subtotal 

/ s 1,928,000 

Contingency (+30%) s 578,000 

Total Direct Costs , 
, 

> 2,506,000 

Mobilization (+10°~ · $ 251,000 

Construttion c)?' Subtotal s 2,757,000 

Contrac/verhead ano Profit {+20%] s 551 ,000 

T~ CONSTRUCTION COSTS (May 2012 dollars) $ 3,308,000 

/ Engineering, Permitting, Construction Managemen1, Project Admlnlstration, Leg<tl Fees (+25%) 
'\ 

$ 827,000, 

R~-;".! .. -~".r:F.!i~~- 7.r~~~~- +'t~~-...-.,. 
v · 

TOTAL PROJECT COSTS (May 2012 dollars] 

..1 ..... .,..;.. ~~, .•~?':'~~~Y~J<f~'li:~~ ~;.i.~ f,~j~d>J 

s 4,135,000 

Assumptions 

I. Direct and Conslrucuon Costs rounded 10 Lile nearest 51000. 

ENR Construdion Cost Factors 

ENR CCI - May 2012 9290 



flOOO MITIOATIC>N Pl.AN 

Blnghan®n.JaM:1011 Cllr Joint Sawag;e Tre.ttm.nt PJent 


Vuta\ N.w York 

Flood Mllligallcm Plan 

Tabla ._.2A • WaWPf(ll)r E1d:1:t1no Slr\lctvre• • 91i1nun11y ol E.Jilallng OpOl\tfiGS In St1uc1urt1:1 Ahovt QfOdlt Bolcw De"O;n Flood Elavauon1 


Slructwal 
Seal Wall Sea1 W.11 S••I W•n 
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nam St"hdOoor StdPedDoar SldhdDoor DblPedO-r Ob!PdOoor ObCP•dDoor Gtttktor Gr Door Gn:Door Hituh Small Medlum L..r1• OU1tt"Sbi.11t~unl Sumps 

CFJlta:r Compk.c lower. 5' w ii: J' H 
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r.~~::::=.~~~.~~m-,;;~,:.,-·-,,-.-,m-....~+-~-~~l:,--~ '"+-~~~-j-~~~-j-~~~.J-~~~-t-~~~-t-~~~-t-~~~-t-~,-.W~--li--~~--!l..-~~--lf--~~~f-~~~f-~~~t--~~~~~+-~-:----1 

~-~NI':
Sutictn ;"Lio~··~.. 

DH F11t.r c~m11lu: 

HndHou,• 
Slud1e Loadin1 O.•r •nd 
Mlklttnance Gant• ICP- HH} 
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CNurinatlott Dwl!db;ir: 
Sludit ihidttn.r P11mpt"c 
Station I 

Sludp Th!Clttntt PUinP,lnr 
Station 2 

S.ludp (onllD! Q;ultdf"I 1 

Shldflt Control U\flldin.I' l 

0.0 
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HJA 

HJ• 
HJ• 

HJA 

f'/A 

N/A 
o,s 
3.S 
u 

... 
u 

CUI 
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~S<v~m-P-um-,~~.-,~..-,,~~-.~-+~~~~-+~O 
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w 
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:: J 

1 

Date: May 21, 20

Subtlom Description Quantity Units Unit Cost Subrtem Cost Item Cost 

Sump Improvements 


a High Capacity Sump Pumps 18 EA ; 25,000 s 450,000 


b Replace existing sump pumps 18 EA $ tD.000 s 180.000 


llem 

c Piping (SD Lf' per Pump) 900 Lf s 85 $ 76,500 

d Check Valve, Shutoff Valve, Appurtenancas t8 EA s 2,000 $ 36,000 

e Installation and Testing 18 EA s 20,000 $ 360,000 

llem 1 Subtotal s 1,t02
2 Controls 

a Controls t8 EA s t0.000 s 180,000 

b Sump Flood Alarm Pan els 18 EA s t0,000 s 180,000 

c $ 

d s 
lie m 2 Subtotal $ 360.000 

3 Electrical 

a Electric.al Work for Sump Pumps 18 EA s 10,000 $ 180.000 

b VFDs for Sump Pumps 18 EA s 10,000 $ 180,000 

c s -
d s 

Item 3 Subtotal $ 360,COO 

4 Electrical Generators 

a Emergency Generalors, Safety Equip Only 1 LS s i ,400,000 s 1,400.000 

b s 
c s 
d s 

Item 4 Sublotal 
' · J ··-­ .·., . -.- _· :. - t,400,000 

Direct Costs Subtotal s 3,223,000 

Contingency (+30%) s 967,000 

Total Di reel Costs $ 4,190,000 

Mobill~ation (+10%) s 419,000 

Conslfucllon Costs Subtotal $ 4,509,000 

Contractor's Overhead and Profit (+20%) $ 922,000 

TOTAL CONSTRUCTION COSTS (May2012 dollars) 5,531,000 

Engineering, Permihing, Conslruclion Management, Project Administration, Legal Foos 1+25%) 1,383,000 

TOTAL PROJECT COSTS (May 2012 dollars) $ 6,914,000 

Assumptions. 

I. o;reC1 and Con struction Costs rounded 10 lhe neares1 s l 000 . 

FLOOD MITlGATION PLAN 

Binghamton-Johnson City Joinl Sewage Trealmenl Plant 

Vestal, New Yori< 

Flood Mitigation Costs 

Table 4-SA: Sump Pump Improvements - BJCJSTP 

... ENR r.or.!;li"'l1t-lion Cost rr'lclors 

WR CCI - May 2012 9290 



FLOOD M\TIGATIO" PLAN 

B~ngh~mton.Johns.on City Joint Sew~ge Trea1m~n1 Plant 

Vest., I. Ne~1 York 

Flood Mltig •Lion Costs 

T•ble 4-2B: W•1orproor Existing Swc1ures. BJCJST!' 

Date: _____M_•_,_Y_2_l~,i_o_1_2 

llem Subilem Description Ou•nlity Units Unit Cost Su b1I em Cost Item Cosl 
1 Stop Gales 

a S1op Gales. o·. 2· 4 EA $ 6,500 $ 

b Slop Gales. 2'. 4.5' 27 EA s 9,000 s 
c Slop G•1es. 4.S. 7' 12 EA s 13,900 s 
d lnsmllali!ln 43 EA $ 5.000 s 

llom 1Sublolel 

2 Stop Logs at Overhead DoorS 
a S1op Logs. O" - 2" I EA $ 7.600 s 
b Slop Logs, 2' - 4.5' 9 EA s 10,000 s 
c Slop Logs. ~ ,5· . T 4 EA s 15.000 s 
0 lns1ana1ion 14 EA s 4.000 s 

l1em 2 Sublolal 

3 Protect At-Grade Roof Hatches 

a Struoural Wor1< 4 EA $ 7.500 $ 

b Slop Gates. 2' - 4.5' 3 EA $ 9,000 $ 

c S1op Gales. 4.5' - 7' I EA s 13,900 $ 

d In !>IP"a1io n 4 EA s 5.000 $ 

Uem 2 Sublolal 
3 SWclural Improvements - Slop Gates 

• S1ruc:ural ror Slop Gaics. o· ­ 2" r. EA $ 3,000 s 
b Slructural for Stop Gales. 2' - 4.5' 36 EA s 3,500 s 
c Slrue1ural for Slop G•les. 4 .5" - 7' 16 EA $ 4,500 s 
d s 

Item 3 SublolaJ 

4 Repl•ce I Overlay Masonry 
a Replac.el01ier1ay Masonry, O' - 2· 320 LF s 200 $ 

b Replac.el0ver1ay Masonry, 2". 4.5 ' 1250 LF s 325 s 
c Reploc.e/Over1ay Masonry, ~.s· -7· 520 LF s ~50 s 
d s 

I le m 4 Sublotal 
5 Seal Penetrations 

a Seal Penelrahons. Mfnor 32 EA s 500 s 
b Sea\ Penelra1ions. Small 5 EA s I.ODO s 
c Seal Penelra lions. Medium 4 EA $ 1.500 s 
0 Seal Penelra Lions. Large 1 LS s 50.000 s 
a Seal Openings I Cracks Below Grade I LS s 25 .000 s 

llem 5 Sublotal I - -
1 
1, _v_ 1· ~j.::::::, - i ~ l ~-!: I ~..:~ •-i ., Ht:'°•~~ 

.. 
·1~1 :..:_·.'.,.1 i' r-_;_· ·~· ,,, -r ••• ....,.,-. -11··.,,·• :· · •1·ir-:._-i·iu:. .· - ~ .;~ . •.! ..:.(.._ .... , 

Direct Costs Subtor..a! 

Con1in9ency (+JO%) 

Tocat Di rec l Cosls 

MobiH.z.ation (+10%) 

Construction Cosl5 Subtora( 

Contractor's O\r'arhacr:d i!ind Prom (+20,.,~ 

TOTAL CONSTRUCTION COSTS (May 2012 dollars) 

Engineering, Pormirting·. Con~truc1ion Mi!inaoement, Projocl Admln~stration, Legal Fees. (+25%) 

~~~~4~_;::;z51Jrt'~. "'-=­ - .;;-#¥#'J!ilftffi¥ Nf c.,.\.;f•i3"'1t.i:-, ~.pg-,;:;..~ .. -~ --~ 

TOTAL PROJECT COSTS (May 2012 dollnrs) 

26.000 

243,000 

165,600 

215.000 

s 650,800 

7.600 
90,000 

60.000 

56,000 

s 213,600 

30.000 

27,000 

13,900 

20.000 

s 90,900 

15.000 

126.000 

72,000 

s 213.000 

64.000 

406,250 

23<:_000 

s 704.250 

16.000 

5.000 

6,000 

50,000 

25.000 

s 102,000 
-1 ·•:;:.::t::; ... :; ,,...:i;~'.>:-..:. · ·.u J;\ ­-!ii '. 

s 1,975,000 

s 593,000 

$ 2,568,000 

$ 257,000 

s 2,825,000 

s 565,000 

s J.J90.000 

s 848,000 

_- -· ~-..:::, ·n-,~~ 111 

$ 4,238,000 

Assumptions 


1, Oirecl and Conslrucllon Cos:ls: rounded lo the nearest $1000, 


ENR Conslruclion Cosl Faclors 

lNR CCI - May 2012 Sl290 



FLOOD MITIGATION PLAN 

Singhi!tmton-Johnson City Jo;nt Sewage Treatmont Piant 

Vest.-.1, Now York 

Flood Miti9otion Costs 
Table 4~2C: Waterproot ExisUng Structures. Terminal Pumping Station 

Date: _____M_•-'v_2_1"", _20_1"""2 

­

1 

2 

3 

4 

5 

Subitemll•m Description Quantity Unlts Unit Cost Sub ilem Cost Item Cost 

a 
b 

c 
d 

a 
b 

c 

d 

a 
b 
c 

d 

• 
b 

c 
d 

a 
b 

c 
d 

a 
b 

c 

~ 

e 

Slop Gotos 


Stop Gales. o· -2' 
 0 
Stop Gales. 2· . <.5' 0 
Slop Gales. 4.5'. 7' 2 
lnstanalion 2 

Item 1 Sublolal 
Stop Logs at Double Doors 

Stop Logs. 0' • 2· 0 
Stop Logs. 2· • 4.5' 0 
S:op Lows. 4 .5' . 1' l 
lnslallalion l 

Item 2 Sublolal 

EA s 6.500 s 
EA $ 9,000 s 
EA s 13.900 s 27,800 
EA s 5.000 s 10,000 

s 37,800 

EA $ 1.600 s 
EA $s 10.000 
EA s !5.000 s 15.000 
EA $ 4.000 s 4,000 

s 19,000 

Item 2 Subtotal s 
3 Structural Improvements - Slop Gates 

Structural for Slop Gales. O' - 2' 0 EA s 3,000 s 
Struehlral lor Stop Gates. 2· - 4.5' 0 EA s 3,500 s 
Struclural for Slop Gales. 4.5' - 7' 3. EA s ~.500 $ 13,500 

s 
llem 3 Subtotal s 13 ,500 

Replace / Overlay Maoonry 

Replacel0verlay Masonry, O' . 2' 0 LF $ 200 $ 

ReplacelOverlay Masonry. 2' - 4.5' 0 LF s 325 $ 

Replace/Over1ay Masonry. •.s·. 7' 275 LF s •so $ 123,750 
s 

Item 4 Sublolal s 123.750 
Seal Penetrations 

Seat Pencrrations. Minor 2 EA s 500 $ 1,000 
Seol Pcnelra11on.s. Small 7. EA $ 1,000 $ 2,000 
Seal Penetrations. Medium t EA $ 1.500 $ 1.500 
Seal Pene1ra1ions, Large 1 LS s 10.000 s t0,000 
Soal Openings I Cracks aelow G1adc 1 LS s S.000 s 5.000 

Item 5 Sub101a1 $ 19,500 

s 
$ 

s 
s 

.;. ,:·.~·I':~·;,· ~~ --~ ·.: 1...11• ,. ·<:(·:~ ;· ' "· · ·~ -, •··· !:. :-!....:r:' :1 ""'-1",... : . ~.... \' ..._ :. .... 1' " 11 
~ ·--:.:~~. :~-~- - '.. ~.:s..~'. ' f' ~ ·~. U-·~ 

,· -~ ,__... . ~!~':--~· -"" 
Direct Co•ls Subtotal 

Contingency (•30'.'f•) 
Tolal Direct Costs 

MobiUz.alion (•10•1,1 

Consl/Uctlon Costs Subtotal 
Contraclor's Overhe;d and Profit (+20•/o ) 

s 214,000 
s 64,000 

s 278,000 

$ 28,000 

~ 306,000 

$ 61,000 

TOTAL CONSTRUCTION COSTS (May 2012 dollars) $ 367,000 

En9inee,ing, Pe,mittin9, Construction Management. Project Admin!str<!t lon, Legal Fees (+25'/. ) $ 92,000 

t-;;;:ir. :::i~ 11.u ~:: -u:~5l'!:i _•• '!=5;"'; ;.L;::E~r., -~!;",J~!iiu;' oirttf!.~"1!!:'~·7 '.y.:,r ,,_._::!ff""~tl.'i:"i':i3--.:C: ~c.,,..;.~lf•lt<;;r. ,.. , ~il:'!f< 

TOTAL PROJECT COSTS (May 20\2 doll•rsl s 459,000 

Assumptions 

!. Direct and Cons1ruc1;on Costs 1ounded lo the near.est SiOOO. 

ENR Construction Coot Fac:torn 
ENR CCI - May 20l2 9290 



FLOOD MlllGATION PLAN 

Bingham1on-Johnson City Joint Sewage Treatment Pl•nt 

Vestal, New York 

Flood Mitigation Costs 

T~ ble 4~C: Emergency GenoratorS • Low Voltage (480V) Generation, Full Plant Backup 

Date: _____M-'a,_y""-2~1,~2-'0-'1~2 

I torn Subi tem Ou•nlity Uni ls Unit Cosl Subltem Cost Item Co<i 
\ 

a 2 EA $ 187,000 $. 374.000 
b s 
c s 
d s 

s 374,000 
2 

a 2 CJ.. $ 30.C>XJ s 60.000 
b 10 EA s 6.000 s 60.000 
c 10 EA $ 7.000 $ 70.000 
d s 
e $ 
t $ 

s 190.000 
3 

a l LS s 122,000 s 122,000 
b 1 LS $ 28.000 s 28,000 
c l LS s 4.100 $ ~ .100 

d 1 LS s 102.500 s \02,500 

s• 
r s 
Q s 

s 255,600 
4 

s• 
b s 
c s 
d $ 

s 
5 

a 1 LS s 30.000 s 30.000 

b s 
c $ 
d $ ­

$ 30,000 
-:­ '-"!'.' lo?;,~-;-..,.- ":':~- ,- . ·!;:---_' ~ '~-v-~ .:.'-- .:-! 'IA 

Description 

Elec1tlcal Generalo"' 

500 kW Generat= 

llem \ SublO(al 

Addltion•I Equipment 

Emergancy Oislrlbution Switchboard 

Emeryeney Panelboard 

100AATS 

llem 2 Subtotal 
Oisttibution System 

Cable 

T erminahons 

Testing 

Condui t 

Item 3 Suh101a1 

Item 4 $ublotal 

Site Work 

S~e Work 

Item 4 Subtotal 
l'1LI., ·- -~~- - ..o;r f'2" ... .;r_ r~ ·~ ::..;~~ - '"~ ~,~ '. f .~·. - ­"=-='"'- '·"''"' f, ,I , """'1..· ·· 

Direct Costs Sublotal s 85 1,000 

Contin9ency (+30'/,) s 255,000 

Total Direct Costs s 1,105,000 

Mobiliution (+10'/,) s 111,000 

Construction Costs Subtotal s t .217,000 

Conllacto<'s Overhead and Profit (+20%) s 243,000 

TOTAL CONSTRUCTION COSTS (May 2012 dollars) $ 1,460,000 

Engineering, Pecmining, Conslluc lion Management, Project Administration, Legal Fees (+25°/.) s .365,000 

"'U'• ~.u;;;:~-·\•mt.i~~- 'Hd :· ,._.~· ~~.._&r'=:i ,n~~f- :::...:;;_,r.·;~J ,.:;_cl ... -· J~....::...~~-''.3~c;1!li~- ,,,,.., ... ~ ·-.'I~.[.;.~~ 

TOTAL PROJECT COSTS (May 20\2 dollars) s 1,825,000 

Assumptions 
1. Direct and Construction Costs rounded lo lhe nearest S1000. 

ENR Construction Cost Factors 
ENR CCI • May 2on 9290 



FLOOD MmGt.TION PLAN 


Blnghi!lmton·John~on Chy Jo~nt Scw.lge Trt1am1en\ Planl 


V~St31, Nevi York 


Flood fAfUg.atiof\ Co&IS 

Table 4-4A: Install Subm•rslble Pump Moto1~. BJCJSTP 

0 .irlc: May 21, 2012 

ltcm 

1 

2 

3 

< 

s 

6 

7 

._, ·: 

Subttem 

a 
b 

c 
d 

• 
b 

c 
d 

• 
b 

c 
d 

a 
b 

c 
d 

• 
b 

c 
d 

a 
b 

c 
d 

• 
b 

c 
d 

l>ttcriptlon OuanUly Units Unit Cost 
Head House 

Sllbmersi~e Pump Motors 1 LS s Si,000 
lns.tallalic:>n \ LS s Si .OD() 
Ele::tri::al Upg<•de Cooungm:y l LS s :iO,ODO 

Hem 1 Subtotal 
Grit Complex 

Submorsible Pump Motocs 1 LS s 28.COO 
lnstsllahon 1 LS • 28.000 
Eleariciil Upgade ContJngency 1 LS s 10.0CO 

Item 2 Subtotol 
Sludge Control Sldg · 

Sutmerslble Pump MotC<S t LS s 1<5.000 
lns10natron I LS s 1•5.00:) 
Eleclrical Upgrade Contingency 1 LS $ 50.000 

Hem 3 Sublol.a! 
Sludge Thickenc1 PS 1 anef 2 

Submetslble Pump Molocs 1 LS s 1•6.000 
lns•allarion 1 LS 5 146,000 
Electrical Upgrod-o Corongoncy 1 LS s 5:),0:JO 

llem 4 Suototol 

C Filter Complex 

Submersible Pump Mo!ors aoo f,dua10:3 \ LS s 6%.000 
Installation I LS ! 350,000 

Electric.al UP!Jrade Cootinoenr.y I LS s 100,000 

Item 5 Su:i~C>lal 

N FltterCompl-. 

Sut>me1sible Pvmp Motors and ACluatocs 1 LS s 48,000 

lnstanat::i~ 1 LS s <6,000 

Ele<:lr~;; Upgrade Contingeoey \ LS s 25,000 

1tom6Subl.otol 

!lem 7 Subl.ot.l! 

~- ... - •\·.rr:. -:-1 ... ·,1.... L -;.:.·;[· ..._:::: . . . : ~l : . 411 ·, .· -.. 1 •• •• 
.: , . ,~ ·i::··,;..•. 

Direct Costs Subtotal 

,Contingency {<30%) 

Total D1rec.1 Cosls 

Mobinutlon (•10%) 

Cons truction Co$tS Subtot.,f 

Contractor's Ovcthei:'!id .and Prom {+20'1.) 

TOot.L CONSTRUCTID~~ COSTS jMay 2012 dollars) 

En9lnce:rlt\g, P~nnltllng, Construction Managtmcnt, Pro)ecl Admlril.slration, Logal Fees (T25%.~ 

Subltem Cost 

s 87,000 
s 87,000 
$ 30.000 
$ 

s 

s 28.000 
s 28,000 
s 10,000 

s 
$ 

s ;4~.000 

s 145.000 

$ 50.000 

s 
s 

s \"6,000 

s 1•5,0()() 

s 50.00:> 
s 

s 

s 6S5,CC: 

s 350,C~O 

s t00,000 

s 
s 

s 48,000 
s .48,000 

s 25.000 
s 

s 

s 
s 
s 
s 

s 
'41.. ;·t'~ +-•-;y;".'.'," f-' "-'' ( 

. ., 

s 
s 
$ 

s 
s 
s 

s 

s 

,,,.,.~...,,...=--=,~~ -"· ­ ;:z.'"°:. - .'i.~-lt '!l__'l..I&-~ .~ ~~~:a~ .... '.•.,~~ 

TOTAL PROJE.Cl COSTS (M•y 2012 dollar.<) 5 

Item Cost 

204,000 

65,000 

:>00,00C 

342.000 

1,146,(J(X) 

\21,000 

.·~::;·!~if:~!\,;v;-:, 

2,219,000 

~6.0()0 

2,885,000 

289,000 

J,174,000 

635,000 

J,809,000 

953,000 

!J~ 

4,762,000 

Assurnplions 

\ . Ollec.t and Consln.iclion Cos.ts rou.i.c:ed 10 1.tie neares1 S.lCOO. 


ENR Cons!ruciioo C.osJ Fi!.~l.C'.!!.! 

Et-:R CCI - M>y 20H 9290 



FLOOD MITIGATION PLAN 


Bingham\on.Johnson Ci<y Joint Sewage Tre•tmenl Plan1 


Vestal, New York 

Flood Mllig•tion Cosl.> 

Table 4-58 : Sump Pump Improvements. Terminal Pumping Station 

Date: __ _ 2_ _;M_;•:.;Y...;2:..:1:.:.•.:.20:::;1::..::.

Item Subilem 

1 

a 
b 

c 

d 

2 

a 
b 

c 
d 

l 

a 
b 
c 
0 

4 

a 
b 

c 

d 

~t :.:-....·~~ -- .. -! ••:.-:•• _ • • • 

Description Quantity Unll• Unit Cost 

Sump Improvements 

High Capacity Sump P~mps l El\ s 25,00C 

Piping 100 LF s 85 

Check Valve. Shuloff Valvo. Appunenances 1 EA $ 2,000 

lnstaua1ion and Testing 1 EA s 15,000 

Hem 1 Sublotal 

Controls 

Contsols I EA s 10,000 

Sump FIOOO Alarm Panels , EA s io.ooo 

Item 2 Sublolal 

Elocltical 

Elecirical Work lor Sump Pumps l Ell s 10,000 

VFOs I EA $ 10,000 

Item 3 Subtotal 

Electrical Gener.110"' 

Emerger\Cy Generators I LS s 500.000 

llem 4 Subtotal 

' --~ } _;., J~_; . . : .· 
.._, .. 

l. ~~r-iL.'• ~. • 1 l.- " ·-· -·~ 
. .. .. . ' 

Direct Costs Subtotal 

Contingency (+30%) 

Total Direct Costs 

Mobill2ation 1+10%) 

Construction Costs Subtotal 

Contracto(s Overhead and Prolil (+20'.4) 

TOTAL CONSTRUCTION COSTS (May 2012 dollor.;) 

Engineering, Permitting, Constivction ManaQement, Project Administrn1ion, legal Fe<>s (•25'!.) 

Subltem Cost Item Cost 

s 25,000 

s 8,500 

s 2,000 

s 15.000 

s S0,500 

s 10,000 

s 10.00:> 

s 
$ 

$ 20.000 

s 10.000 

s 10,000 

s 
s 

$ 20,000 

s 500.000 

s 
s -
s 

s 500.000 
. ·;,;··:..-· ·...... ·.. ······--- u:: .--;· ·:-·;:· .. 

s 591,000 

s 177,000 

s 768,000 

s 77,000 

s 845,000 

$ 169,000 

$ 1,014,000 

$ 254,000 

~ 

Ii< . <?.;;;:~.t·. <!":' '"'-;:;,.'..;•,:cr,'.:::t1',;~;~7-fl·,. ,;·.f :~l;, ,._,Cd,:-~-1.•. :.:JJ ill........ _ .... .:.-~~~~---:.~. ~~·:~:· ... 7\.!','!ff!:'tf. 

TOTAl PROJECT COSTS (May 2012 dollars) s 1.268,000 

Assumptions 

1. Direct and ConslrucUon Costs rounded io lhe ooaresl S1000. 

ENR Conslruclion Cost Fas.1ors 

ENR CCI· May 2012 9290 



FLOOD MITIGATION PLAN 

Binghamton-Johnson Chy Joint Sew•ge Treatment Plant 

Vestal, NewYorl< 

Flood Millgatlon Costs 

Table 4-6A: Emergency Generators - Medium Voltage (4800V) Genera~on , Full Plan: B ackup 

0Qtc:_____M_a~y_2'-l-'-, -'­2'­01=-2 

Item Subltcm 

a 
b 

d 

a 
b 

c 
d 

a 

b 

c 
d 

a 
b 

c 
d 

a 
b 

c 
d 

El~ctrlcal Generators 

2 MW Generators 

Descriplion 

Additional Equipment 

Generale>r Paralleling Gear (MV) 

SOOA Fused Switch 

HVS Sus Modllicalions 

HVA Key lntel'locl<ing Modifications 

Ois1ribution System 

SkV Cable 

SW Terminations 

Testing 

4· RGS Conduit 

Fuel Stor.ige 

Storage Tanks 

Trans/or Pumps 

p;p;ng 

Valves 

Site Work 

Site Work 

,. , , .,. , -• - - •., -·· ··-· · • ~I 

Direct Cos ls Su bto tal 

Contingency (t-30%) 

Tolll l Olrec1 Costs 

Mobilization (+1 O'!.) 

llem t Subtotal 

llem 2 Subtotat 

llem 3 Sublotat 

Item 4 Sublotat 

llem 4 Subtotal 
. ' " ····-­-. ,.. ... 

Construction Costs Subto tal 

Contractots Overhcod and Profit (+20%) 

TOTAL CONSTRUCTION COSTS (May 2012 dollar,;) 

Quantity 

3 

1 

2 
t 

I 

1 

3 

I 

\ 

; -!­ = ~- •. 

Units 

EA 

LS 

EA 
LS 

LS 

LS 

LS 

LS 

LS 

EA 
EA 
LS 

LS 

LS 

s 
s 
$ 

s 

s 
s 
s 
s 

s 
~ 

$ 

$ 

Unit Cost 

804,000 s 
s 

410,000 s 
40,000 s 

101 ,000 s 
30.000 s 

\28,000 s 
33,000 s 
8,000 $ 

83,000 $ 

21.000 s 
3,0<iO $ 

75,000 s 
56,000 s 

75.000 s 
s 
$ 

$ 

Engineering . Permil1ing, Consllucti on Management, Project Administralion . L~ga l Fees (+25%) 

TOTAL PROJECT COSTS (May 2012 dollars) 

Subitem Cost 

2.412,000 

410,000 

80,000 

101.000 

30,000 

128.000 

33,000 
3,000 

83,000 

42,000 

9 ,000 

75,000 

SS,000 

75.000 

s 

s 

s 

Item Cost 

2,412,000 

62 1,000 

252,000 

182,000 

75,000 

3,542,000 

1,063,000 

4,605,000 

461,000 

5,066,000 

1,013,000 

6,079,000 

1,520.000 

7,599,000 

Assumptions 

1. OircC\ •nd ConslNCtion Costs rounded to lhe 11eares1$ 1000. 

ENR Construction C:osl Fac1ors 

ENR CCI • May 2012 9290 



FLOOD MITIGATION PLAN 


Binghamton-Johnson City Joint Sewago Treatment P\aot 


Vestal , New York 


Flood Mitigation Costs 

Table 4-68: Emergency Genora10rs · Low Volt>gc (480V) Generalio·n. Full Plant Backup 

Date: _ Y.: 0;.:___:.:.M:.::•.:.. 2.:l.'-'2:.: 1;::.2 

Item Subitem Description Quonli ty Unils Unit Cost Su bitem Cost llem Cost 

1 Electrical Generators 

a 2 MW Gene<3lor. 3 EA s 57~.ooo s 2.022.000 
b s 
c s 
d s 

Hem 1 Subtotal s 2.022.000 
2 Addi tional Equipment 

a Generate: ParaUe~ng ~r (L\/) 1 LS s 268.l>:lO $ 268,000 

b 480V·4800V. 3600kVA Transformer 2 EA s 95.000 s 190.000 

c Secondary MV G t;)f I LS s 160,000 s 160.000 

d 600A Fused Swiloh 2 EA s 40.000 s 80.000 
e HVS Sus Modifications 1 LS s 101.000 s 101.000 
r HVA Key Interlocking Modifocalioos I LS s ~.000 s 30.000 

llem 2 Sllbtotal $ 829.000 
3 Distribution System 

a 5kV Cable 1 LS s 224.000 s 22~ .000 

b 5kV Term;,,ations 1 ~s s 36.000 s 36.000 
c Testing 1 LS s 8.700 s 8.700 

d 480V Cable 1 LS $ Jl•.000 s 314.000 

e 480V Termination• 1 LS $ 46,000 s 46.000 

f Tesling 1 LS s J.000 s 3.000 

g 4" RGS Conduit 1 LS $ 260,000 s 260,000 

Item 3 SublOta\ s 891 ,700 

4 Fuel Storage 

a S\orage Tanks 2 EA s 21.000 s 42.000 

b Transfer Pumps J EA s J.000 s 9.000 
c Piping \ LS s 75,000 ~ 75.000 

d valves 1 LS $ 55.000 s 56.000 

llem 4 Sublolal s 182,000 

5 Sito Work 

a Si1eWorl< 1 LS s 75,000 s 75.000 

b $ 

c s 
d s 

Hem 4 Subto\al s 75.000 

;..•:.:. --:.~"':'""-~· ,r';>~ <.••~ :·.m:~ '1 -~,::-~·:- .~f- 1 1 il ,· t .•. ..­... ..~. ··.....:<-·;··,r.:,:;,-. :..1·-\:~:-:'.;.~~ -~ ·:·· )..": ,:,;;-~(,·~·--. ~ \ ; i'!'~~:- ~~~ f':;.J·; ' - ._..,1_ '.'.'''"' r 

Direct Costs Subtotal s 4,000,000 

Conti ngency (+ 30'!.) $ t .200.000 

Total Direct Cos ts s 5,200,000 

Moblll,.tlon (+10'/. ) s 520,000 

Consrrnc tlon Costs Subtot.>1 s 5,720,000 

Contractor's Overhead and Prom (+20%) s 1,14-4,000 

TOTt.L CONSTRUCTION COSTS (May 2012 dcllors) s 6,8G4,000 

Engineering, Petmi l11ng, Con5tructlon t.laoagement. Project Administration, Leq•I Fees (•25'/o) s 1,716,000 

_.•.~~J\ -, ..... . - . ­
~ '- ~--=-~ f~...... -;;- ­ y-­- -.,, ~---~Tr~-~ :i:•n.. ~.·­ -........._ 

--·~ - -
TOTAL P~OJECT COSTS (May 2012 do llorS) s 8,580,000 

Assumptions 

1. Direct and ConstruC1ion Costs rour.ded to the neareSI $1000 

ENR Con~1 ruc:ion Cost Fai;tors 

<NR CCI · Moy 2012 9290 



FLOOD MITIGATION PLAN 


Binghamton -Johnson City Joint Sew•ge Treatment Plant 


Ve<tal, New York 


Flood Mitigation Costs 

Table 4-7: Sediment Rem:>val from Fuller Hollow Creek Outlet 

Date: _ M-'a'-'y-'2:..:1::.. 20.::.1=-2____ , .::.

I Lem Sub Item 

1 

a 
b 

c 
d 

2 
a 
b 

c 
d 

3 

a 
b 

c 
d 

4 

a 
b 

c 
d 

Temporary Work 

Dredging Mobilization 

Temporary Sile Work 

Sediment Removal 

Mechanical Dredging 

Hauling 

Description Quantity Units Unit Cost 

1 LS s 75,000 

1 LS s 50,000 

Liem I Subtotal 

100,000 CY s 15 

100.000 .CY $ 7 

Disposal (assumes non.hazardous landfoQ disposal) 100,000 CY s 20 
Oewatering 100,000 CY s 3 

l!cm 2 Sub101al 

Liem 3 Sut:>Lotal 

hem 4 Sublotal 

Subitem Cost I Item Cost 

s 75,000 

s ·50,000 

s 
s 

s 125,000 

s 1,450.000 

s 700.000 

s 2,000.000 

s 300,000 

s 4.450.COO 

s 
s . 
s . 

s . 
s 

s 
$ 

s 
s 

s 
· .~~·- ·· ~, 

... 
1 \. ·~ • :.;I • .t­ "" ' _·:~~ . . , ~: --.-~.!~; ~ ~.:. t , 1, , .', •. '.i:. 'J • • ~::..." •.-. ~- ~~jl -.,..,,... . , '.:::: • . ... :-.ityf:} . , !i ~':~~·_j, ...~;!; ' ·~~'- ,.. '-l .. ... '.t:,, ~ --··"' ... 

D irect Costs Subtotal s 4,575,00G 

Contingency(+30°h) s 1,373,000 
Tota l Direct Costs s 5,948,000 

Mobilization (+10%) s 595,000 

Construction Co.is Subtotal s 6,543,000 

ConlTactors Overhead and Profit (+20%) s 1,309,000 

TOT~L CONSTRUCTION COSTS (May 2012 dolla.rs) s 7,852,000 

Engineering. Permlhlng, Construc!ion Man•gement, Project Admln islr•lion, Legal Fees (•25%) s 1,96J,OOO 

1a1,.1l-'..,.-··~Y!r...:..;~': "~.......7 ...... . ~?i!%1::ii1:·"'.:.. 

TOTAL PROJECT COSTS (May 2012 dollars) 

-· .~:~ =­ ~.... -_...; .:.~~ •..~ _·t~- ::.·in..:~_.."':'?."~ -~~L ::~f;.,1,•• r..o·•- 1., -~ ~.._~it~. 

s 9,815,000 

Assumptions 

1. Direct and Conslruclion Cosis 1ovnded to 1he nearesl SI 000. 

ENR Conslruclion Cos: Facto1s 

ENA CCI · M ay 2012 929G 
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FLOOO MITIGATION PL.AN 

Bingham1on..Johnson City Joint Sewage Treatment Plant 

Vestal, New York 

Flood Miti9i1f.an Costs 

Table 4~0: Emergency Generators - Tcm1inal Pumping Station 

Da1e: ____Mc..;.:;•.:..Y.:.2;:,l•c.;2:,:0.:.l.:.2 

Item Subl tem Description Quanti ty Uni\S Unit Co st Subitem Cost 

1 Electrtcat Generators 

a 500 kW Generators 1 EA s 167.000 $ 1B7.000 

b $ 

c $ 

d $ 

!lem 1 SublOIDI 

2 .Additional EQuipment 

a GeneratOt Switch;) ear 1 LS s ! 6~.000 s 16~.000 

b 0us Mndificalions 1 LS s 35,000 s 35,000 

c Fused Switch 1 EA s 40,000 s 40,000 

d s 
e s 
f s 

Uem 2 Subtotal 

3 Distribution Sys1cm 

a Cable 1 LS $ 30.000 s 30.000 

b Terminations 1 LS s 5,000 s 5.000 

c Testing 1 LS ~ 1.500 s \,500 

d Conduit 1 LS s 15,000 s 15,000 

e s 
f s 
g $ 

llem 3 Sublot~I 

4 

a s 
b s 
c s 
d s 

l\cm 4 Subtotal 

5 Site Work 

a Sile Work 1 LS s 20.000 $ 20.000 

b s 
c s 
d s 

llem 4 Sublots• 

!':-;..:_~... .,. :. ~-..~. -4' _,... : !~~ti.." . .,.l .. " - r _.,.,...,.l;'r:..-:..7..i"':'.• • • :.:-"::: ·-~ .... ... - • -~~ :~~-~-........~....... .­ . ..... .. .. -~ ... 

Direct Costs Subtotal 

Contingency (+30'/. ) 

Total Direct Costs 

Mobilization (•10%) 

Cons\rucUon Costs Svblo\al 

Contracl or's Overhead and Prorot (•ZO'lo) 

TOT.AL CON STRUCTION COSTS (May 2012 dollars) 

Engineering, Pcrm ittJn9, Cons1ruetion M<1nageme11t, Project Administtt.: l ion, Legal Fees (r2s•;.) 

iij .. ;;,·,, .. ~·n LJ ·.u...~;:--a,.'J$ ,, I 

' I 

TOT.AL PROJECT COSTS (May 2012 dollars) 

~- ... .,.. ·....:·...:.....J~ ·",;1t!~~ \'\f..:.J:-::-1eit~~-... = 
' 

,~J -~··· 

Item Cost 

s 187.000 

s 2•0.000 

s 51.500 

s 

$ 20.000 

' ·­ :' .. "...:.., . ·~ 
s 499,000 

s 150 ,000 

s 649,000 

s 65,000 

s 714,000 

s 1'43,000 

s 857,000 

s 215,000 

f.l!l.'.·.-.:-:-~• .1m;;a.....'·a. · 'H ""'~,·,:"=" 

s 1,072,000 

Assumptions 

1. Dilect and Constructoo Costs rouoded 10 lhe nearesl S1000. 

ENR Construcit00 Cosl fac.1ors 

ENR CCI ·May 2012 9290 



rLOOD MITIGATION PLAN 

Binghamton-Johnson City Joint Sew.go Treatment Plant 
VesliJ!, New York 

Flood Mitigation Costs 

Tablo 4-38: Relocate Electrical Panels Above Flood Zone -Tennlnal Pumping Station 

Date: ____M-'a-'­y-'-2'"1,-'2"­0_l 2"" 

Hem Subitcm Description Quantity Units Unll Cost Subltem Cost Item Cost 

1 Electrical Equipment 

a MCC 1 LS $ 100,000 s 100,000 

b Switchgear l LS s 86,000 s 86,000 
c PumpVFDs 4 EA $ 23,000 s 92,000 

d s 
Item i Sub101a1 s 276,000 

2 tnstaliation, Wiring and Testing 

a lnslallalion. Wiring anO Testing l LS s 278,000 $ 278,000 

b s 
c $ 

cl $ 

llem 2 Subiolal ~ 278,000 
3 Platform and Enclosure 

a Construe! Plalform an<l Base 1 LS s 66,000 $ 68,000 
I: Enclosure 1 LS s 100,000 $ 100,000 
c s 
d $ 

llem 3 Sublolal s 168,000 

4 MisceHaneous 

2 Sliework I LS s t0,000 s 10,000 

b Temporary f lectncal for sw.1chcver 1 LS s 30,000 s 30,0:JO 
c s 
0 s 

llem ~ Sub101al $ 40,000 

: ' ' ···'·,'.· ·~::4" ;;.; ...I .. : · ,:~•' -­ ·· ._ :.::·:.: ~:... ~ ..~ .:· :-, ;,.:. .: 0-"''f.. r- .. ~~-~- ·-:-;-:. .. . J . :! f .~:.J.;~:·~ "'..::~:c.. i~- -. ,., ... . - . - ' ..,;­ . ... ,}~---· . "' ...., ":;:.:. .....­ -. 
Direct Costs Subtotal $ 764,000 

Contingency (+JO%)_ s 229,000 

Toi.al Direct Costs s · 993,000 
Mobilization (+10%) $ 99,000 

Construction Costs Sublotal s 1,092,000 

Contractofs Overhead and Protlt (+20%) s 218,000 

TOTAL CONSTRUCTION COSTS (May 2012 dollars) s 1,310,000 

Engineerin g, Permitting, Construe I Ion Managemen l, Project Adminis lrnUon, Legal Fees (•25"/,) s 328,000 

~.1'.,::31~,-~.; ~__t;.n.. RU ~ •~b~f.:' ~~":'" o!L..o it:~::••, o:~-c~ 

TOTAL PROJECT COSTS (Moy 2012 dollars} 

___ .., J?~l.:ii[~ '. ' ~ -=~~a ~~·Ti~-'....·~~iC.:>.~J-< --.., ~·· 

$ 1,638,000 

Assumptions 

1. Direc\ and Construc\oon Costs rounded 10 Ille nearest 51000 

ENR Construction Cos! Fadors 

ENI\ CCI· May 2012 9290 



FLOOD MITIGATION PLAN 


Binghamton-Johnson City Joint Se,wage Treatment Plant 


Vestal, New York 


Flood Mitigation Alternatives 


Evaluation Summary - BJCJSTP 


Table 5-1 


Evaluation Criteria 

Level of Protection 

Compatibility with 
Existing Facilities 

Reliability 

Plant Facilities 

Accessible during 

Flooding 

Project Costs (May 

2012 dollars) 

Alternative 

Upgrade 
Waterproof Relocation of Equipment to Upgrade and 

Flood Barrier Existing Electrical Submersible Install Sump 

Walls Structures Panels Motors Pumps 

Higher Higher Moderate Moderate Lower 

Moderate Lower Lower Lower Moderate 

Higher Lower Moderate Moderate lower 

Yes No No No No 

$12.3 M $4.2M $4.9 M $4.BM $6.9M 

Install 

Emergency 

Generators 

Lower 

Lower 

Moderate 

No 

$1.8 M ­

$8.6 M* 

Sediment 

Removal at 

Fuller Hollow 

Creek Outlet 

Lower 

Higher 

Lower 

No 

$9.8M 

*Installation of Generators Alternative includes several scenarios based on level of power generation provided. 
Project Costs are based on ENR CCI for May 2012 of 9290. 
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FLOOD MITIGATION PLAN 

Binghamton-Johnson City Joint Sewage Treatment Plant 


Vestal, New York 


Flood Mitigation Alternatives 

Evaluation Summary - Terminal Pumping Station 


Table 5-2 


Evaluation Criteria 

Level of Protection 

Compatibility with 
Existing Facilities 

Reliability 

Pumping Station 

Accessible during 
Flooding 

Project Costs (May 

2012 dollars) 

Alternative 

Upgrade 

Waterproof Relocation of Equipment to Upgrade and 

Flood Barrier Existing Electrical Submersible Install Sump 

Walls Structures Panels Motors Pumps 

Higher Higher Moderate NA Lower 

Moderate Lower Lower NA Moderate 

Higher Lower Moderate NA Lower 

Yes No No l\IA No 

$4.1 M $0.4M $1.6 M NA $1.3 M 

Sediment 

Install Removal at 

Emergency Fuller Hollow 
Generators Creek Outlet 

Lower NA 

Lower NA 

Moderate NA 

No NA 

$1.lM NA 

Project Costs are based on ENR CCI for May 2012 of 9290. 



FLOOD MITIGATIDN PLAN 

Binghamton-Johnson City Joint Sewage Treatment Plant 


Vestal, New York 


Flood Mitigation Alternatives 

Evaluation Summary - BJCJSTP 


Table 5-1 


Alternative 

Flood Barrier 
Walls 

Waterproof 

Existing 
Structures 

Relocation of 

Electrical 
Panels 

Upgrade 
Equipment to 

Submersible 
Motors 

Upgrade and 

Install Sump 
Pumps 

Install 

Emergency 
Generators 

Sediment 

Removal at 

Fuller Hollow 

Creek Outlet 
Evaluation Criteria 

Level of Protection Higher Higher Moderate Moderat!' Lower tower lower 

Compatibility with 

Existing Facilities 
Moderate Lower Lower lower Moderate lower Higher 

Reliability Higher Lower Moderate Moderate Lewer Moderate Lower 

Plant Facilities 

Accessible during 

Flooding 

Yes No No No No No No 

Project Costs (May 

2012 dollars) 
S12.3 M $4.2 M $4.9 M $4.8 M $6.9M 

$1.8 M ­
$8.6 M* 

$9.8 M 

• Installation of Generators A.lternative includes several scenarios based on level of power generation provided. 
Project Costs are based on ENR CCI for May 2012 of 9290. 



  
   

        
 
 

 
 

 
 

 
 

 
 

 
 
 

 
 

  
 

 
 
 

 

 

 


	




	


	


	


	




	


	


	

BINGHAMTON-JOHNSON CITY
	
JOINT SEWAGE TREATMENT PLANT 


HYDRAULIC STUDY OF FLOOD PROTECTION MEASURES
	

Prepared for:
	

Griffiths Engineering, LLC 
13 S Washington Street 
Binghamton, NY 13901 

Prepared by:
	

Woidt Engineering & Consulting, P.C. 
41 Chenango Street, Suite 200 
Binghamton, NY 13901 

January 24th, 2014 



 

 
 

  
   

        
 

 
 

 

                

          
 

        
 

         
 

         
 

        
 

 
 

         
         
        
       
  

  

       

 


	




	

 
 
 
 
 

 


	




	

 
 
 
 
 

 

BINGHAMTON-JOHNSON CITY
	
JOINT SEWAGE TREATMENT PLANT 
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1.0 Project Description and Location 

This study consists of a hydraulic analysis to assess the construction of a proposed concrete T-
Wall flood wall system that will provide 500-year flood protection of the Binghamton-Johnson 
City Joint Sewage Treatment Plant (the “Plant”) which is located in the 100-year floodplain of 
the Susquehanna River in the Town of Vestal, New York (see Cross Section Location Map -
Appendix A). The study will assess the proposed project impact (if any) on the 100 and 500-
year water surface elevations along the study reach of the Susquehanna River. 

The proposed flood protection includes approximately 1350’+/- of new concrete T-wall 
floodwall, 510+/-’ of integral concrete wall, two passively activated floodgates, interior pumping 
systems and redundant gate closures for all penetrating utilities (see attached Site Plans -
Appendix B). It is noted that the proposed flood protection design was developed by Griffiths 
Engineering of Binghamton, NY. 

This study will specifically assess the hydraulic effects (if any) of the flood protection system on 
the water surface elevations and velocities of the Susquehanna River. Final floodplain mitigation 
measures (see discussion section 5.0) and interior stormwater removal are not included in this 
study. The final mitigation analysis and interior stormwater removal systems will be included in 
subsequent reports and in FEMA documentation for Conditional and Final Letters of Map 
Revisions (CLOMR and LOMR). 

2.0 Existing Studies & Hydraulic Models 

Review of the Existing (Effective) Flood Insurance Study (FIS) for the Town of Vestal, NY 
revealed that the Susquehanna River was studied by detailed methods. Since this analysis was 
completed over 30 years ago, more recent studies and hydraulic data were collected to perform 
this study. An ongoing update of the FIS for the Susquehanna River in Broome County is 
currently being undertaken by FEMA to prepare new Digital Flood Insurance Rate Maps 
(DFIRMS) along the Susquehanna River. The new FIS and DFIRMS utilize updated hydrology, 
stream cross section survey and floodplain LIDAR mapping that will be used to produce new 
100-year base flood elevations, revised floodway mapping and 500-year floodplain mapping for 
the entire length of the Susquehanna and Chenango Rivers in New York State (as well as 
several other tributaries). A copy of the HEC-RAS computer model was obtained from FEMA’s 
contractor (URS Corporation) and was used as the basis for the existing conditions model. The 
FEMA HEC-RAS model included analysis of the 10, 50, 100, June 2006, 500-year and 100-year 
Floodway events. It is noted that the FIS is still in a provisional status and has yet to be 
finalized and officially released by FEMA. 
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3.0 Hydrologic Analysis 

The updated hydrologic data from the DFIRM HEC-RAS model was utilized for this analysis. In 
general, the peak discharges through the Town of Vestal reach of the Susquehanna River 
increased slightly (except for the 500-year recurrence interval) from those published in the 
original FIS. 

Table 1 depicts the Original FIS peak discharge values versus those utilized in the DFIRM 
model. 

Table 1 - Comparison of Peak Discharges 
Flood Return Period FIS discharge (cfs) FEMA DFIRM (cfs) 

10-year 72,000 79,448 
50-year 100,000 104,090 
100-year 114,000 114,664 
500-year 160,000 138,998 

4.0 Hydraulic Analysis 

The 100-year and 500-year water surface profiles were developed for both existing and 
proposed conditions utilizing the DFIRM HEC-RAS computer program for the lower 
Susquehanna River. Initially, water surface profiles were produced for existing conditions 
utilizing the DFIRM existing model geometric file 
(Lower_Susquehanna_River_withLevee_Geometry). This existing condition model was modified 
to reflect five (5) additional river cross sections in the immediate vicinity of the proposed flood 
protection system. Modifications included five (5) new cross sections (XC 195368, XC 195574, 
XC 195749, XC 195956 and XC 196466) through the Plant site (see Cross Section Location Map 
- Appendix A). All other parameters of the existing DFIRM HEC-RAS model were unchanged. 
The revised existing conditions model geometric file is named “Joint Sewage - Existing 
Conditions”. 

Next, the proposed condition (with the proposed flood wall protection included) was modeled. 
The proposed condition was modeled by inserting a levee option in the location of the proposed 
flood protection as depicted in the attached plans. The proposed condition geometric file is 
named “Joint Sewage - Prop Flood Wall”. A DVD with the HEC-RAS project, geometric and flow 
data files is included in Appendix A. 

The hydraulic effect of the proposed project can be observed by comparing the water surface 
elevations for existing and proposed conditions at the cross sections through the project 
(195368 through 196186) and the upstream cross sections (196466 and 197129). 

A summary of the 100-year and 500-year water surface elevations and average channel 
velocities for existing and proposed conditions are presented in Tables 2 and 3. Selected river 
cross sections showing the existing and proposed conditions through the proposed project are 
included in Appendix A. 
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Table 2 - Water Surface Elevations - Susquehanna River 
River 

Station Location 
Existing Conditions Proposed Conditions 

100-year 500-year 100-year 500-year 

197129 (FEMA Section) ≈1000’ u/s of 
proposed floodwall 839.95 842.98 839.95 842.98 

196466 100’+/- upstream of proposed 
floodwall 839.76 842.79 839.76 842.79 

196186 (FEMA Section) Plant Site, 
adjacent to middle sludge tank 839.69 842.72 839.68 842.71 

195956 Plant site, adjacent to d/s 
sludge tank 839.62 842.66 839.61 842.65 

195749 Plant site, u/s limit of gravel 
bar 839.54 842.57 839.54 842.57 

195574 Plant site, adjacent to gravel 
bar 839.23 842.23 839.23 842.23 

195368 Plant site, d/s end of gravel 
bar 839.26 842.27 839.25 842.27 

195034 (FEMA Section) ≈850' d/s of 
proposed floodwall 839.06 842.09 839.06 842.09 

Table 3 – Average Channel Velocities - Susquehanna River 
River 

Station Location 
Existing Conditions Proposed Conditions 

100-year 500-year 100-year 500-year 

197129 (FEMA Section) ≈1000’ u/s of 
proposed floodwall 5.60 5.98 5.60 5.98 

196466 Plant Site, upstream end of 
proposed floodwall 5.49 5.89 5.49 5.89 

196186 (FEMA Section) Plant Site, 
adjacent to middle sludge tank 5.42 5.80 5.48 5.86 

195956 Plant site, adjacent to d/s 
sludge tank 5.45 5.82 5.47 5.86 

195749 Plant site, u/s limit of gravel 
bar 5.57 5.95 5.57 5.96 

195574 Plant site, adjacent to gravel 
bar 6.94 7.41 6.94 7.41 

195368 Plant site, d/s limit of gravel 
bar 6.06 6.49 6.07 6.50 

195034 (FEMA Section) ≈850' d/s of 
proposed floodwall 6.37 6.76 6.37 6.76 
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5.0 Conclusions & Recommendations 

As can be noted from the elevations in Tables 2 and 3, the proposed floodwall protection at the 
Plant Site produces very minimal changes in water surface elevations and channel velocities. 
The proposed conditions water surface elevations adjacent to the proposed flood wall are the 
same or 0.01’ lower than existing conditions. The slight drop in water surface elevations is due 
to a small corresponding increase in channel velocities (maximum increase 0.06’/sec @ XC 
196186). At upstream cross sections XC 196466 and XC 197129, there is no change in water 
surface elevation or channel velocities. The minimal differences are because the proposed flood 
wall protection is generally located in a shallow depth, non-effective flow area of the 100-year 
and 500-year floodplain that are obstructed by the plant’s buildings and infrastructure. 
Therefore, there is a minimal amount of displaced flow conveyance compared to the overall 
flow conveyance of the entire 100 and 500-year floodplain of the Susquehanna River. A HEC-
RAS cross section plot of proposed conditions at XC 195749 graphically depicts this condition. 

WEC also reviewed the DFIRM’s to assess if the proposed flood protection system encroaches 
into the revised 100-year floodway limits. From our review it appears that a few portions of the 
proposed floodwall will encroach slightly into the revised DFIRM floodway limits. 

Technically, if there is an encroachment into the floodway, it must be proven that no “zero” 
increases in water surface elevations will be created and that hazardous velocities will not be 
produced. With no rise in the 100-year water surface elevations and only a minimal increase in 
channel velocities (0.06’/sec maximum increase), it is our opinion that the proposed project 
does not have a significant hydraulic effect on the Susquehanna River and adheres to the 
National Flood Insurance Program and local (Town of Vestal and Village of Johnson City) 
municipal floodplain regulations. 

Although the proposed project does not result in hydraulic impacts to the Susquehanna River, 
mitigation measures will be required to address ongoing operational problems with the 
Treatment Plant effluent pipe. The flow from the treatment plant’s effluent pipe has been 
blocked by gravels depositing from Fuller Hollow Creek which enters the Susquehanna River 
just downstream of the treatment plant. When the effluent pipe was originally constructed, the 
effluent discharged directly into the main flow of the Susquehanna River. Due to years of 
gravel deposits from Fuller Hollow Creek, the river’s main flow has shifted towards the north 
bank. This has caused the effluent’s discharge to first flow upstream before it makes it way 
around the gravel bar. This torturous flow path reduces the mixing efficacy of the effluent, 
causing stagnation which poses water quality concerns. In addition, 3 of the 4 outlet ports of 
the effluent pipe are totally blocked by gravel deposits. 

The mitigation goal is to restore the mixing efficacy of the effluent pipe and to mitigate future 
gravel deposits which would require dredging to maintain optimal mixing efficacy. The NYSDEC 
has recommended this be accomplished by restoring the Susquehanna’s main channel flow 
along the south bank to ensure efficient mixing and to prevent the effluent from hugging the 
south bank. 

Several mitigation alternatives to address the issues with the effluent pipe are currently being 
considered that involve gravel deposit removal and channel modifications to control future 
deposition from reforming. Once the proposed mitigation plan is finalized and designed, the 
hydraulic analysis will be updated to reflect the final proposed conditions. Since the mitigation 
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measures generally remove deposits from the Susquehanna River, it is anticipated that 
backwater elevations upstream of the plant will remain the same or slightly decrease. 

The proposed top of flood protection should be set above the FEMA protection criteria for a 
critical facility (sewage treatment plants are considered a critical facility) which is the 500-year 
flood or the 100-year flood plus an additional 3’ of freeboard, whichever is higher. Based on the 
results of the analysis, it is recommended that the top of floodwall at the Plant site be set at a 
minimum elevation of 843.50. The proposed top of wall elevation as depicted on Griffiths 
Engineering Floodwall Plans is 845.00 which exceeds the minimum FEMA levee/floodwall 
requirements. It is noted that all elevations are referenced to NGVD1988 datum. 

It is understood that the HEC-RAS model utilized in the study is still provisional and that the 
final approved model and resultant floodplain mapping is subject to change. WEC will continue 
to coordinate with FEMA to insure that the final approved HEC-RAS model will not change the 
results or conclusions of this analysis. 
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HEC-RAS Plan: Existing Cond River: 1 Reach: SusquehannaLower 

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl 

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft) 

SusquehannaLower 197129 3728.9 pf100 114664.00 811.95 839.95 840.44 0.000344 5.60 21193.44 1004.83 0.21 

SusquehannaLower 197129 3728.9 pf500 138998.00 811.95 842.98 843.53 0.000335 5.98 24247.48 1013.70 0.21 

SusquehannaLower 196466 pf100 114664.00 815.50 839.76 840.23 0.000275 5.49 21423.22 955.85 0.20 

SusquehannaLower 196466 pf500 138998.00 815.50 842.79 843.32 0.000271 5.89 24399.71 1055.89 0.20 

SusquehannaLower 196186 3711 pf100 114664.00 814.96 839.69 824.49 840.15 0.000279 5.42 21592.14 1047.83 0.20 

SusquehannaLower 196186 3711 pf500 138998.00 814.96 842.72 825.57 843.24 0.000271 5.80 24788.13 1260.59 0.20 

SusquehannaLower 195956 pf100 114664.00 815.20 839.62 840.08 0.000285 5.45 21616.20 1089.84 0.20 

SusquehannaLower 195956 pf500 138998.00 815.20 842.66 843.18 0.000275 5.82 24931.25 1094.55 0.20 

SusquehannaLower 195749 pf100 114664.00 813.85 839.54 840.02 0.000298 5.57 21274.27 987.44 0.20 

SusquehannaLower 195749 pf500 138998.00 813.85 842.57 843.12 0.000288 5.95 24509.10 1147.11 0.21 

SusquehannaLower 195574 pf100 114664.00 811.58 839.23 839.94 0.000439 6.94 20127.26 1030.40 0.25 

SusquehannaLower 195574 pf500 138998.00 811.58 842.23 843.04 0.000427 7.41 23244.74 1046.72 0.25 

SusquehannaLower 195368 pf100 114664.00 811.84 839.26 839.82 0.000321 6.06 21370.05 1251.86 0.22 

SusquehannaLower 195368 pf500 138998.00 811.84 842.27 842.92 0.000315 6.49 24499.70 1265.93 0.22 

SusquehannaLower 195034 3688 pf100 114664.00 810.99 839.06 825.23 839.69 0.000454 6.37 18839.65 1073.22 0.24 

SusquehannaLower 195034 3688 pf500 138998.00 810.99 842.09 826.47 842.79 0.000435 6.76 22183.81 1419.63 0.24 



  

             

             

  

             

             

  

  

               

               

  

  

  

  

  

  

  

  

               

               

HEC-RAS Plan: Prop Flood Wall River: 1 Reach: SusquehannaLower 

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl 

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft) 

SusquehannaLower 197129 3728.9 pf100 114664.00 811.95 839.95 840.44 0.000344 5.60 21193.56 1004.83 0.21 

SusquehannaLower 197129 3728.9 pf500 138998.00 811.95 842.98 843.53 0.000335 5.98 24248.65 1013.70 0.21 

SusquehannaLower 196466 pf100 114664.00 815.50 839.76 840.23 0.000275 5.49 21423.28 955.85 0.20 

SusquehannaLower 196466 pf500 138998.00 815.50 842.79 843.32 0.000271 5.89 24401.06 1055.89 0.20 

SusquehannaLower 196186 3711 pf100 114664.00 814.96 839.68 824.67 840.15 0.000296 5.48 21096.97 942.29 0.20 

SusquehannaLower 196186 3711 pf500 138998.00 814.96 842.71 825.79 843.24 0.000288 5.86 23961.03 947.32 0.20 

SusquehannaLower 195956 pf100 114664.00 815.20 839.61 824.64 840.08 0.000287 5.47 21272.90 955.74 0.20 

SusquehannaLower 195956 pf500 138998.00 815.20 842.65 825.74 843.18 0.000278 5.86 24179.22 960.44 0.20 

SusquehannaLower 195749 pf100 114664.00 813.85 839.54 824.63 840.02 0.000298 5.57 21113.26 957.35 0.21 

SusquehannaLower 195749 pf500 138998.00 813.85 842.57 825.73 843.12 0.000289 5.96 24024.45 962.25 0.21 

SusquehannaLower 195574 pf100 114664.00 811.58 839.23 825.37 839.94 0.000438 6.94 20058.23 933.12 0.25 

SusquehannaLower 195574 pf500 138998.00 811.58 842.23 826.66 843.04 0.000428 7.41 22867.92 940.62 0.25 

SusquehannaLower 195368 pf100 114664.00 811.84 839.25 839.82 0.000321 6.07 21372.91 1251.85 0.22 

SusquehannaLower 195368 pf500 138998.00 811.84 842.27 842.92 0.000316 6.50 24502.16 1265.92 0.22 

SusquehannaLower 195034 3688 pf100 114664.00 810.99 839.06 825.23 839.69 0.000454 6.37 18839.65 1073.22 0.24 

SusquehannaLower 195034 3688 pf500 138998.00 810.99 842.09 826.47 842.79 0.000435 6.76 22183.81 1419.63 0.24 
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Joint Sewage Plant - Flood Wall Plan: Joint Sewage - Proposed Flood Walls 1/28/2014 
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