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APPENDIX A 

RISK-BASED PRELIMINARY REMEDIATION GOALS 



The development of risk-based Preliminary Remediation Goals (PRGs) 
for soil at the NWIRP Bethpage site was based upon methodology 
outlined in Risk Ass . essment Guidance for SUPerfUnd (RAGS). Volume . 
L Human Health miluatlon Man 1. Part B - D 

arv Remediation gals (USEPA, 
eveloDment of Risk- . . based Prelw December 1991). PRGS 

were derived for three receptors using the exposure scenarios 
outlined below: 

0 Current Onsite Worker exposures were evaluated using 
Industrial/Commercial Land Use PRG development equations 
as outlined in Sections 3.2 and 3.3 of RAGS Part B. 
Exposure to site media (soil) via incidental ingestion 
and inhalation exposure routes were considered. 

0 Current Offsite Resident exposures were evaluated using 
the Industrial/Commercial Land Use PRG development 
equations for inhalation exposures only. 

0 Future Onsite Resident exposures were considered using 
the Residential Land Use PRG development equations 
presented in Section 3.1 of RAGS, Part B. Only oral 
exposure to soil was evaluated in accordance with 
guidance. 

The current onsite worker and future onsite resident scenarios are 
based directly on guidance as provided in RAGS Part B. The use of 
the Industrial/Commercial Land Use scenario is an extention of the 
RAGS Part B approaches , and is deemed appropriate for establishment 
of conservative PRGs for current residential exposure for several 
reasons. Site access is currently restricted by a fence that 
prevents direct contact with site soils. The use of the Industrial 
Land Use scenario incorporates risks associated with inhalation 
that are not evaluated under prescribed residential land use 
guidance. Under current land use conditiions, inhalation of 
volatile emissions and fugitive dust is considered the only 
potentially complete exposure pathway for offsite residents. PRGs 
were developed that considered the receptor to actually reside 
onsite, neglecting atmospheric dispersion effects that would result 
in the establishment of higher PRGs. 

Inhalation risks are evaluated by considering two potential release 
mechanisms. One mechanism is the emission and inhalation of 
fugitive dust. The amount of dust generated is a function of many 
site-specific meteorologic and physical parameters and is estimated 
using the Particulate Emission Factor (PEF). The second mechanism 
is chemical volatilization from the soil followed by inhalation. 
This route is evaluated using a mass transfer model represented by 
the Volatilization Factor (VF). Equations for the generation of 
the PEF and VF are presented in RAGS, Part B, Section 3.3. 



Because residential receptor exposures consider receptors with a 30 
year exposure duration (6 years as a 15 Kg child and 24 years as a 
70 Kg adult), ingestion rate, inhalation rate, and body weight 
adjustments are made under both the current and future residential 
land use scenarios. This procedure is advocated for the ingestion 
route in RAGS Part B via the use of the age-adjusted soil ingestion 
factor. The procedure is extended for use with the inhalation 
exposure route. 

In accordance with RAGS Part B, soil PRGs for the Future Onsite 
Resident scenario are based on ingestion rates of 200 mg/day and 
100 mg/day for child and adult receptors, respectively. For 
inhalation, an inhalation rate of 20 m /day is employed for both 
receptors. The rationale for the use of the consistent inhalation 
rate is that both adult and 6 year old receptors performing light 
activity are noted to have inhalation rates of 0.8 m3/hour (USEPA, 
Exposure Factors Handbook, May 1989). The reported inhalation 
rates are considered conservative estimates because they represent 
the reasonable maximum rates for receptors in the specified age 
ranges. 

The increased sensitivity of child residential receptors to 
noncarcinogenic (systemic) risks, as a result of lower body weight, 
have been considered in the evaluation of both current and future 
residential exposure for noncarcinogens only. Under this exposure 
scenario, the potential noncarcinogenic risks for chidren are 
evaluated. 

Carcinogenic risks were not evaluated for children because the 
adult residential receptor is subject to exposure during both child 
and adult body weights when this receptor is evaluated. The dual 
receptor exposure is considered to be an accurate estimation of 
intake when estimating carcinogenic PRGs. Since cancer risk 
increase is averaged over the receptor's entire lifetime, not just 
the exposure duration, the additional exposure encountered by the 
adult receptor (in the 7 to 30 year age range) is added to the 
exposure obtained by the child receptor. 

Sample calculations for the development of risk-based PRGs are . 
presented in v _ the fbllowir\ -pages. . 

% 



Dowlop- of Rmk - sand Prmlknirwy RMmdkticn Qmh (PRQS) 
sccnalfc: FbdmtldLandun-sail 
Rehronoc: RAQS, Pml 8, SmUionJ.12 

SITE: NWIIP emthmgo 
mcmoN: Bothpage NY 
DAE 04/1StB3 

RECEPTOR: Adllt R68lOant (Future Onsltu Scar~rlo) 

blmmlt Equatiam: 

(1) Noncwcincgmio Woks (FMucod fwrn for HI d unitv). 

C(m@g) = (1 x WDx AT x 365)/&F x EF x IF) 

12) ~ffihstcnic Risks (Rodwed form for 1 E-6 incmmntal wncor risk). 

Input Puamctmr: Futum Adult Or&o fbaid~nbl Use hosum 

l Ingwticn hto OwWW= loo -Adult 

s 200 - Child 
* Ex~~osum Frwturncy (aarfyv = 350 

l Expowm Dumon W) = 24 -Adult 
I 6 -Child 

l Body weight W = 

= 
70 -Adult 
15 - Child 

Age-adjusted sol ingestbn 
taotor (mg-yr/kg-dmy) = 1142s 

C(m@cg) - (la-6 x AT x 365)/(cSF x CF x EF X IF) 



SITE: NWlRP BaWW#a 
LOCATION: BSnPQ6, NY 
DATE: 04ll91D3 

RECEPTOR: Adult RridmI (Fubro Onsb Scruio) 

Relmmll EllM 

(1) NUICUO~~~~~ Rbke (Redwood fum tar HI d uni?y). 

C(mg/kg) = (1 x RfD x AT x 366)MCF x EF x IF) 

(2) Qrcinoganic Rbk8 (Reducodform (a lE-6 inc minwml anew rbkj. 

C(mg/kg) = (10-6 xATx366)/(CSFx CF x EF x IF) 

prm trprt uuuw for 0 Item8 one cnamc6I spacl6c RID ana CSF tar 

cnteQomr.mlwaJy. 

loo -Mull 
200 -CNU 
3w 

24 -Mull 
6 -Child 

70 -AcIult 
15 - Child 

11429 

l ******* mpofW as l final PRO indiata 6u rbk lwod PRO b ~eatw ttmn pum product ( B 16 ppm). 
(1) IRIS, On Lii April 1803. 
(la) IRIS. On Lina April 1983. ulw bawd on wmw con8umpWn 
(2) HEAST. Mlm2. 
pa) HEAST. PI igS2, calculamd from MCL of 1.3 mgh. 
(2b) MAST. FY loD2 chronic v&m tar thllc oxide. 
0 USEPA, Rtsk Assessment Issue Papr. January, 1693. 
(4) HEAST. FY1981. 
(5) crrcrnatea from oml LD60. 



SITE: NWlRP 60thPaQa 
u2cmoN: Bowq.. NY 
DAlEz 04llOm3 

RECEPTOR: Chltd Re,Wnt (FuWa On38 SClrw)O) 

RofmwtEqtmtims: 

(1) NonoucmO~ &km (Rodu#dfam fa HI of unfW. 

C(mO/kg) I (1 xWDxATx366)/(CFx EFx IF) 

(2) Cafcinogeni Risk8 w not mmhatd fu child rmptars. 

lnpul Puamotur: Future Child CmsM Re&ontial UM bcpouca 

0 -Mull 
200-Child 
350 

0 -Adult 
6 -Child 

70 - Adult 
15 - Child 

60.00 

br-n-outy~nma~am 
Dimeth~phthalte 
Naphttnhm 

l.OE-01 (1) 1 I 7821.426571 N/A 7.621 
l.OE+Ot (2) 1 I 7=142.6671 NIA 762.143 
r.OE-02 (2) 1 3126.571429 N/A 3.129 
9OE--M IAl I I ,.YA 3AS71A N/A 1 sn. 



RaWarea: RAQS. Pmt R SoUion3.12 

SITE NWIRP bthmgo 
uxxnork BathmQm. NY 
DATE: 04119193 

RECEPTOR: Cntld Reatdant (Fulurrr Onslm SMIulO) 

lbhmnt Equrtionr: 

(1) Nonaroino~nk Risk8 (fbduad form fa HI d unity). 

C(mg/kg) =(l x RDx ATx36S)/(CFx EFx IF) 

(2) thrcinogenk Riska am not ~&MW (a child mcop~r. 

O-Mull 
200-CWd 
350 

0 -A&la 
6 -Child 

70 -Adult 
15 - Child 

60.00 

Chemkal 

Nowucmogon Cucmoganc 
Pdlmlmly Prelmifwy 

mmodimlkn mmdhtial 
Qoal Qo8l 

Final 
Pmlimwwy 
mmodmtlon 

Qoal 
1 (mg/kg-day) 1 (kg-davlmo) 1 

I B.OE-02 (1) ) I 
(mg/KQ) (mg/Kg) I (mg/Kg) II 

4692.667143 I . N/A I 4,693 
. . . . . if 

Anthmcono -.-- -. . -- .- _-. -- 
Fluomnthens I 4.OE-02 (1) 3126.67’,, .P9 
Pymlm 3.0E-QT (1) 2346.42667’. ..,.. w-46 
Phmnrnthrrmm I Nl. I NI. I UIA 

Mfm I I I NIA N/A NIA 
I 3.OE-01 111 I I g-96671 N/A 23,*- II 

‘A-9 N/A 3 . I# 
1 NIA I) -3, 

._,-. ._,-. I ..,r. 
. . . ..a. I I I NtA I N/A I N’A % 

YIA NIA N 

,. .- I ..,r. 
1571 I NIA I 71 

..,- I 

NIA I 
714 N/A 1 .! 
2M NIA I 

**eewn mpottod as a Fmal PRQ Ws tin rink Bud PRQ ir grtior tbn purm product (> Id ppm). 
(1) IRIS. On Lku April 1983. 
(la) IRLS. On Line. April 1903. v&m buod on muor consumption 
(2) HEAST. Ml992 
(2a) HWT. FY 1992. cakuhted from MCL d 1.3 mg/L 
(20) HEAST, FY lg@2, chronic VWJO for mauk OIPW. 
(3) HEAST. FY 1991. 
(4) hkuktod from oral LC60. 



s$” d,~~~~~~~u~s~~~adatl~ Qasb (PROS) 

Rd~OllCi: RAQS, hrl II, Saclon 3.2.2 

BITE: NWfRP Behpsga RECEPTOR: Curenl Works 
LOCATION: Befhpa~e, NY EXPOSURE: lncldonlal lngesfion of slte solls and lnhahllon of 
DATE: w2wQ3 fugitfve dust and vohfib embsbna 

Fldamnl Eguaffons: 
trduesdlormlalE-B(srgelancerrlslQ 

PRQ = 2fJe-4/((Sa-Sx CsFkq) t (CSFlnh x ((2o/vF) t (2O/PEF)))) 
~aduced fmm for fergat noncancn r&k or wry) 

f'RQ - 102 I W-5 /f’WDhg) + (l/RfDinh)((26/VF) t (2(UPEF))) 

InpU LS = 540 b-N ED= 
paramahw: v= 

7.66E t 06 (set) 
278 mw E- 0.35 (unlfbsq 

DH = 2 (m) foe= O.oolM2 (unllkJJs) 
A = 1.6EtO9 (cm P8 = 1.76 (pm/cm3 



Dwelopmm2 of Ask-Dosed Relmhuy Remsdiatlon Goals (PRGs) 
IkWllUk: InduMal Land Use - Boll 
ROWOIlW: RAGS, Part 6, sscuon 32.2 

SITE: Nwlfw mhpago RECEPTOR: clmmlt Worker 
LocAnoN: eeqJqp, NY ExPOSuRE: InCkhnbd InQWllm Of 8lb 6Olls andlntahllon of 
DATE: owtll/m kgltlve dust mdvohtH# smlsslons. 

lbbvmnf Eqdonr 
(roducedlormtor1E-6largatcancsr~ 

PR6 - 200-4 /(go-S x CSFfng) t (CSFlnh x (@O/W) t @O/PEF)))) 
~adrcacl lorm far Eqpf noncancw rltk of unity) 

PRG - 102 I ((ee-6 I AMn() t (l/FVDlnh)(@ONF) t (XUPEF))) 

Inpclt 
puametst: 

Is = MO 
KS, 

ED = 7.Ml300 (sac) 
V= 2.73 E= 0.35 (ulllles8) 

DH= 2 IOC = 0.00 1342 (utlllbss) 
A = 1.6EtOB PS = 1.70 (gnvcna) 

--r 

(1) IRIS, on Lllm, A&XII 1893. 
(la) RlS, On Lfna, Afxil lm, value based on wats arnsumptlon. 
(lb) IWS. GnLha. Aplll883, value fm cr 111). 
(lc) IRIS, fMLlna, AfrllKfB3, valus la Cr (VI). 
@) MAST, FY 1982. 
@a) MAST, FY 1892, calcuhtsd Born M(r of 1.3 m& 
@b) HEAST, FY l@?, chonkbalua fu ffaillc oxlds. 
PC) HEAST, Fy fSS2. ahxlaled lnnn flfC defermlrted from alterrate 
(3) USEPA Rsk- balm Paper, hlmly. 1993. 
(4) HFAST, M 1991. 
(4a) WAIT, FY 1881, ctronlc hhalMon RID fo Cr (II) and (Vl) 
6) CakxNabd tom txalLfl60. 



z:uM dl~~~L~fll~s~~medation Oath (PRQs) 

fbbWC0: RAQS, Fart B, se06011 3.21 

BITE: NWfRP B&page RECEPTOR: Curent Ofblte Reslcbd (Ad&) 
LOCAnON: bth~QS, NY EXPOSURE: lnhabtlon of 
DATE: wn183 fugilhm dust and vohtik embskma 

Relemrf EquIbnx 
p~f~c~ffmmfw lE-BbrfptmncwrlskJ 

PRQ = 1.675e-5 / (CSFkrh x ((WF) t (1IPEF))) 
@ducsd (am for farget nonrancor rlrk of unily) 

PRQ = 6.45 l RffXnf~ I ((WF) t (1IPEF)) 

InpM LS = 510 (m) ED= 9.46Et 06 (set) 
fxwamstero: V= 215 vw E= 0.35 (ulnmsq 

DH = 2 (ml foe= 0.661642 (UnitlQs) 
A = 1.6Et69 @ma Ps = 1.76 (gm/om3) 

Chamlml 



Dwwkrpmwrt of Ask-Bssed Rellmhuy Remedlatlon Goal5 (PRGs) 
So-b: lnawthl Land Us5 - Sol1 
Re(bWIlWs: RAGS, part 6, swctbn 3.2.2 

SITE: w=fJempaP RECEPTOR: Clxrrnt olf5ltw Flesldent (Aall 
mtxnON: Ekmpag8, NY EXPOSURE: lrllahtlorl or 
DATE: WgMvs dust mdvohtile emlsalons. 

-E-W 
(m&cedknnforlEdhr~~rbk) 

PRa - l.Wtie-5 / (CSFinhx ((l/W) t (VPEF))) 
~scbwcl hxm la k~g5t noncanw rbk of unity) 

PRG - 8.46 l MDtnh I ((WF) + (l/PEF)) 

lnpn 
paamwtsr: 

LS = 540 m ED = 9.46Etott (55C) 
V= 2.75 E= 0.35 (ufm555) 

CM= 
A = 1.6Etoi 

foe= 0.001842 (l#llae55) 
PI = 1.76 (om/cno, 
..cc *mar.- 

ChWlllld 

(1) was, OrI Llns, Lplllw.3. 
(la) IRIS, On Un5, AplllS93, value tm55d on wnts mnsumptbn. 
(lb) IRIS, OnLhr, Aplll993. v&5 to Cr (II). 
(lc) IRt!s, OrlLhl5, AplllSB3. VaIlIs for cr (VI). 
$2) HEAST, FY 1BBp. 
@I) HEAST, FY 1882. cakuht5d born MtX oll.3 m& 
@b) HEAST, FY 1@2, chordc valw fu mSllk oxtds. 
Qc) MAST, FY lOS2 c&u&d from RIO dmtermhd horn altomute fn&od 
0) USEPA Rkkm b5uw Rper. Jaru5ry. 1993. 
(4) HEAST. FY WSl. 
(4a) MAST, FY lml, chonfc hhalWor~ RfD ftr Cr (II) and (VI) 
(6) Cakuhtsd torn mal L&o. 



=~a6 d &k-Bred Prelimkary Remadatkw Qa~b (PAQr) 
IndWfY Land Use - Sol 

R5hWtCW: RAQS. Rrt 8. S&on 3.2.2 

SITE: NwtAP B&page RECEPTOR: curmt olfsb Re5lclent (a&t) 
LOCATION: Bethhpgs, NY EXJ’OSURE: InhaYbn of 
DATE: 04122193 hr9ithm durtand vohtib embskwm. 

RdwnlEqtDlknr: 
Carchwb PRO5 IWO not dwmbpsd ror chlldrsceptors. 

~sducwd firm br trq5t nonmncsr rl5k of unity) 
PRO = 6.762. RfDinh I ((WF) t (WEF)) 

Input Input 
pmamWr5: pmamWr5: 

L8 = L8 = (ml (ml ED= ED= 9.46EtO6 (sac) 9.46EtO6 (sac) 

v= v= mm mm E= E= 0.35 (ulns55) 0.35 (ulns55) 

Ott= Ott= 2 2 (ml (ml fOC= fOC= 0.661642 (unnb5s) 0.661642 (unnb5s) 
A= A= l.OEtttS l.OEtttS fcma &ma P5 = P5 = 1.76 (omlcm3) 1.76 (gm/cm3) 



Oevalopmerrt of fbk-8assd RsltmhYyRsm5dl5tlon Goals (Pf%s) 
Scsmrb: IndwlrblLOnd Use - SolI 
ROfUOtlCW RAGS, ParI 8, Ssctbfl3.2.2 

SITE: ~~Bs(hpags RECEPTOR: Culrmt ofrslls Fl55M5re (ChlIr.rI 
LOCATION: B5thpa~5, NY EXPOSURE: lnhahllon or 
DATE: oa2/%3 fugltlve dust and vohtlle 5mlaslons. 

Rebvan4 Equatbw 
Carclno&c PIN5 are not developed lor ct+ld mcepton, 

)ecMetd farm fof brget rmncanca risk of unity) 
PRG = OJB2 l RDlnh I ((1M) + (VPEF)) 

InpM LS = MO m ED = 9.46Et 66 (sac) 
psamatss: V- 2.75 W5) E= 0.35 (uImae55) 

OH= 2 UN fOC= 0.00 1642 (lJnlss55) 
A = 1.6Et66 m2) PI = 1.76 (gWccna, 

Noncarclnogsns 

(1) IRts, On un5, Aqn 1883. 
(la) IRIS. On Une. Apll993, v~lu5 based on water mnsumptkn. 
(lb) Ins, 0nLhr. Aplli893. mu5 frx cr W. 

(19 IRIS, OnLh5, &JII 1993, v~kls for Cr En). 
@’ MAST, FY 1882. 
(2a) HEAST, FY 1882. Cllkuht5d tom Ma ~41.3 m@. 
@tzj HEAST, FY 1892, ctronkvnlw la ttmllb oxlde. 
fZ;)uH~~~~lSS2, adcutated horn MC &termlned lrom alterrmle method 

hes5mmI bsue Pspa. .brNscy. 1993. 
(4) HEAST. W 1991. 
(4a) HEAST, FY 1891, chonlc lnhnlatlon RIO (0~ Cr (II) and V) 
(5) Mkuhtecl tom mal LC60. 
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psq - I - Imo3 

IQ-S6 - I- llSO3 
;P-S8 -a-aoJo3 /_D(,’ 
,P-s0-2 -&So3 
FP-50 - 3 - at603 

ip-sa - 3 - 32803 

*/. MorsrULL 

6.s’ 

10~0 (‘39 I.76 J 
0.53 4 
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APPENDIX B 

SOIL CALCULATIONS 



SITE 1 

SOIL CALCULATIONS 



SITE 1 

SOIL ACTION LEVELS 



ORSRAL DAm 
IN?ILTRATI(H RATE (WY1 
NIXIN !fxwc I?) 
HYDRAULIC Ce8mEr1v1'17 Icc:8/sc1 
HTCSAULIC ccNwcTrVITT lCF?/SC) 
HTDMuL1c oRADIm?r W/1) 
lWC - IN 8oIL OlQ/KO) 
EVIL OROANIC CARES4 IKWM) 

SITK SPCCIIXC MTA 
SITE ARCA (S?) 
ILRILTRATIoI( ?W PATK ICCTI 
UPPEn oRADxFm (?I 

CRDSS OE?rIc4aLAnca IW 
ORUNWATCR Cu)w RATE (C?Tl 
DIWFICN RATIO WT/CrTl 

NAVAL WEAPC. INDUSTRIAL RESERVE PLANT 
BETHPAGE, NEW YORK 

SITE 1 - FORMER DRUM MARSHALIN AREA 
CURRENT EXPOSURE SCENARIO 

1.150 
50 

0.020 
20,692 
0.0023 

1842 
0.001942. 

SITE 1 
65,000 
14.750 

220 
11,000 

523.511 l Rimk baaed PRO ie greatar then pur. product (1.000.000,000 ug/kal 
8.00 l * Rimk bawd earcinog.nic PRO barnad on t.rg.t cmc.r rirk of lo-6 rather than l&4 ".. not umd 

(1) concentration of ancific contuirmnt oxcad* action lev.1 in marface 9oi1r 

i 
i 



O- MTA I 
INFIIiTRATIC44MTL (CPTJ 1.150 

NAVAL WEAPONS INDUSTRIAL RESERVE PLANT 
BETHPAGE, NEW YORK 

SITE 1 - FORMER DRUM MARSHALING AREA 
CURRJXNTEXPOSURE SCENM(I0 

I NIXIIS x04c WJ 
I I 

50 
HmiwJLIC -1v1Tr Kcs/scl 0.020 

I HYDRADLIC EQlDRTIVITI ICIY/O?l 
I I 

20,692 
IlxmAoLIC QRADImr (C/?J 0.0023 
lee - IN SOIL ma/M) 1042 
SOIL OIWNXC CAMM IMIKOI 0.001042 

I 
SITE S?EI?IC MTA I SITcl 

SITe ARK4 IS11 I 65.000 

CROIICAL #CIcI?IC MTA 
NK4N CACK- -IL CCtICQSllUTIQl IlWM) 
sTAlaRDmvIATIOW?mnsAN?Lu ANALIcm J 

-_----_-____- amm ~ITc,,IA-------------I I I----------------------------------------- SITp, 1 -----------------.----------------------------I 

I 

--DRMIKI NATCR LAW- UIIDCLINCS 
NW York NPLWR New York TRIOOR ON 

I 
ICL IwllJ )(CL lw/lt CQT bc1/11 EQT tw/ll 

I 

AS9WiQ I 50 I 50 I 50 50 
Antimow I 6 1311 3 3 
nariu I 2000 I 2000 I 2000 2000 
naylll'- I I A I.., 3 3 - ..- -_ . 
CyIllL - I I 
cbraiu I 1; I 100 I 1:: i4JI 1: 
C0CS.K I 1000 I 1000 I 1000 

13) Rub .ff.ctiW Janiary 17, 1994 
IO Trivalent Chromium, 35.000 
(51 Trivalent Chrcdum, 110,000 



DU4lIMLMTA 
INPILTSATIQIRATE WPYJ 1.150 
n1x1m zam (PI 50 
H7DRAOLlC cQ4ux3lvITI wcs/sc) 0.020 
llTDRAOLlC ca4wcr1v1Tv lC?V/S?~ 20,692 
RvlmAoL1c DnADlwr W/P) 0.0023 
lee - IN lolL 092/1(01 1842 
BOIL ORMNIC CARBON (XWKQ) 0.001642 

SITE S?BclPIC DATA SIT?. 1 
SlTt MM (911 65,000 
IMIUI'SATIDN PICY SATII WY) 14.150 
UPPulaADlwr (I1 220 
cnDSs8ETla4ALA9Sk (S?l 11,000 
OR-~ ?lKW MTL WY) 523,511 
DlwrlPl RATIO IcrY/crr~ 8.00 l : 

(11 
clm4lcAL *PBclPlc MTA (21 

OR0 CAWCN PARTITICIO COWIICIWT-soa K oc (3) 
Dl#l'RXMlUICDEP?lClWF - ".K d _ ND 

NAVAL WEAPOI iNDUSTRIAL RESERVE PLANT 
BETHPAGE, NEW YORK 

SITE 1 - FORMER DRUM MAFGHALING AREA 
FUTURE EXPOSURE SCENARIO 

Rirk bamd PRO im gr..C.r than our. product 11.000.000.000 w/kg1 
Risk bamd carcmcqmic PRO basd on t.rp.t camc.r rlmk of 11-6 rathar than 1%4 mm. not und 
conc*ntration ol epcific contaminant .xc.a& action lwal in Surface l oile 
Concentration Of qmcific contaminant *xc*& wtion law1 in Sub-•urtac* mails 
Rula l tfoctiva Janwry 17.1994 
Not &t.ctabla - WpEwll detection 1imit.S uwd 

...---.----.- OR-Am a*m*A """~"""""~""~, "~~"""""""""""""""""""""""~""""""""""""""""""""" *** 1 ~~~~~~"~~~~"~""""~~"~~~~~""~~""~"~~~~~~~""~""~""~"~~~~, 

mL RSSlDR4TlAL NINIIRXI 
--DRIlW.llS3 NATCR LAW- (IUIDELINES m PRmccTlQI NM YORK STATL ON-SITS - RISK SITS SPllclllC I4AxlyY OOIL CNFMICAL 
Nsu York NPWR NW York TRlo3cR (A) K 0.2 Kd SOIL Amla4 SOIL ACTICN BASED RWEDIATl(H SOIL ACl’lQs CQX!Etl-AATlcH 01 
ICL (W/II tcL ND/l1 foNE (w/l) cc44c (w/l) (up Ikaltw/ll IW/ka)/IW Ill LWBL tw/kaJ LS~IL twlkd OWL (W/kg) LllVllL (w/Ml AT SlT~(w/b4) CUCBPN 

10 117.938.1 
1 125.3 
1 1.929.7 

11 
1 1 
88 
3 1.3 
‘5 
9 10.3 
10 20.4 
10 2u 
9 10.3 
4- I. 
4 5. 
3 14 
3 14 

1.4 

i; 47 34 
,7 1.179.3 
IS 5J 
is 4. 
IO 1 
3 1; 
16 2. 
‘3 4. 
84 3i 
‘6 (1 
I2 10: 
10 1.000.000.l 
3 0.1 
‘3 2. 
0 7. 
‘4 0.1 
1 0.1 
1 0.i 

0 64,000 511.100 9.30 rt1.p 
8 14.000 la.300 26.8 

40 0 
111.2 

4 110,000 101,000 4.54 m N 
1 20,000,000 15.643.000 22. IQ N 
,I 4,000,000 3,911,000 0.3%. =u N- 
1s 640 I 5.1 I 0.105 
‘0 I 2,100 I 1,810 I 1,DEO 
c I 9 wwl I 9 CF." 1 , ,a* 

” , wre I B”” I ..- c1 . 1.1 
I 1.0;; I 0.0.1 1,000 I 1.470.000 t 111.2 

,A I I .a ‘ml I .c ‘ml I ,,A I Y 
i 

“.,V”” 1”,““” I .a” I n 
20.000.000 15.643.000 12S.310 I 110. N 

‘5 I.000.000 7.921.000 1.930.000 I 16.0 .~ N 
8 s0.000.000 7S2.143.000 I . N 
9 300,000 3.129.000 139 

.? 
N 

1.564.000 1.564.000 60 N. 
86 5,000,000 4.693.000 1,356 --k--T! .O N 

.L” , 

44.0 I 

I 

; I 

6.00 I 

1.12 72.0 I 
A I 10.5 

,. , “,“““,““” , ,,“““,““” , 2.21 . . 
I* I .., ,.,,A I . ..I.+ I A ..A .- I . . ‘, A&,““” , ,,“O” , I. r, I m 
4 5,400 I 54,900 32.4 f;;; N 
1 8.000.000 I 7,921.OOO 01.1 ND N 
I 200.000.000 I 156.429.000 IS3 ND N 

IO ' 2.000.000 I 1.564.000 1.564.000 ND N 
'2 4.000.000 3.911.000 0.361 I ND N 

I3 2.000.000 1.564.000 
" .̂  
i..‘ , ND N- 

I8 160 142 1.00 1 ND Y-- 
:s I 11 n 1" , 
,” , . ..” , .“.” 

I1 44.0 I 39.9 1 
il 1 200,000 I 23,500 I 

0.665 1 ND1 N- 
0.251 1 ND 1 N 
0.251 I ,.70 1 Y I?I _- 



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT 
BETHPAGE, NEW YORK 

SITE 1 - FORMER DRUM MARSHALINQ AREA 

FUTURE EXPOSURE SCENARIO 

SITS somxrIc mm SITE 1 
SITS ARM ItIF) I 65.000 



SITE 1 

SAMPLE CALCULATION OF SOIL ACTION LEVELS 
BASED ON LEACHING OF CONTAMINANTS 

TO GROUNDWATER 



CALCULATION WORKSHEET 06r ti. mts(o1.01) PAGE \ 0; 2. 

BETH PACE 

JOB NUMBER 

BASED ON 

BY CHECKED BY APPROVED BY 

A;= 65, ooo FT’ 

Lx+,= U??CU GRa0,E.N-r 

UG, = 220 F7. 

.I = 13.65 IN 

Qqw = 
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A 4 

CL’ENTNWw BE’THPA& 

JOB NUMBER 

SUBJECT 

BASED ON DRAWING NUMBER 

BY 

c +9 CHECKED BY APPROVED BY 

b \Lfl\Oh) RA7\c = cj,, t Qi = 573,\97 + 73,935s e/H 

g; 73,938 EG 

0 \ru’t\o N = 8.08 

~.001842 
Kchcf\ = .JxdGE * \ZG.Z 

I( QCYCL = \26:2 
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CL’ENT NW IRQ 
B L.TH?~GE. 

JOB NUMBER 

PAGE 2) OF 
I A- 

SUBJECT 

BASED ON DRAWING NUMBER 

BY 
p9 

CHECKED BY APPROVED BY 
1 DATEq / 6 19 3 f&t 8/zS&3 

FOR sr~e \ : 

cquii = OP CL, = cgw, x DR, 



SITE 1 

ANALYTICAL SUMMARIES AND MAPS 



SITBI- Pommil DRUl l4AnSHALIMQ ARE4 CONDWSED SM4MY OF ANALYTIC&L DATA 

SSlOO ssaoo 68300 88400 SSSOO I 88600 ss2500 SS103 86104 66110 68111 OS112 81113 SS115 68119 SD121 
voLwILES I 

trichloroethmm 1 12.11 I 6 5 
tatrachloroarhona 58.44 ! 

2001 ND ‘2.2.NDfNI 
12 I/ND I 2.2 ai ND I 5 3 / 3 2s I 2 a / 3 4SOOf12 _- _._- 26.9 I 3 

Lad 
Wa#na#IU 
Nanpanaaa 
pC4WY 
Wlckd 

544 17401 29701 na 
I I 

6.5 9 .l 13.9 9.2 15.8 19.2 10.7 5.3 

I 368 s 
Im.9.4 

00 550 460 424 648 443 138 216 173 163 120 164 154,596 te! 
1.9 0.63 0.38 0.4 0.56 6.3 

I 204 2 44 692 203 286 419 212 174 175 150 145 214 132 151 113,195 169 

1 I I 
I .LLL -7.1 q-3 .-.a 

ND.O.741 

16.4 21.5 10.1 5.9. , 11.2 1. 4.4 4.3. 12.2.23.61 13.4 

I 1 10.5 8.81 0.91 9.1 17.9 

I I I 
I 

I I 1.4 :::I I I I I 13.31 I I 
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DATE 
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q= E-, ,------------------A ,$ I 8 “a? r---l. .-w-e---- l I I IO o7 t’ a J 4 I Ipcf-2s 7CL-C’PCE- ’ 

L-JTCt- 7. f TCrL\I 
15 

ACTW LEVEL -- 
7C.B 

9.3 
L. IZ 
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ASED ON 
DRAWING NUMBER 

SJRFACE SOIL SANFLES 

y Cd 
CHECKED BY =ATE 8/36/93 

/ 
n _, 

L 
I I 

i-j ' I 
I I . 
I i 

il c 
r-------- EdI oxPAr caLI 

If-, 1p.p- 294; 

7-h PRH SWJ BKF-460 

ICO- 350 68F-380 
bCF~LfSo BAA-380 

CUR- 470 
BAP- 440 

CUR- 420 
BAP- 500 ‘, 

DBA - 130 
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EASED DN 1 DRAWINGNUMBER 

SUPFACE SOCL / Snnu4liJ Svs-s&L 
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DATE B/30 /93 
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CAiCULATlON WORKSHEEi mw M~OPM.OII ‘nGi y- ;- &._- 

CL’ENrNw \lt!p 
JOB NUh@ER 

- BemlPack, NY 
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I 
l .’ Is-’ 

l _ 8. 
PC@- 1900 
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1: 
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--.- - ARSE,.,~ / MAUCANCSE APUALYSLS 
I 1 DRAWING NUMBER 

1 CHECKEDBY 

I 

APPROVED BY 
LEK DATE s/3433 

;-B-L- -____- ---,--; 1 

I 
I i7 ar ------------; ! 

I I 

1 
‘0-w ,,,-! I 

c II t 

.‘I\ Mu - bS.1 I ; I 

I As- l LC ’ ! 

-; 101: ’ I 

: 
I 
I 

: 
1’ I 

I * \ 

\ 
As= .9 i I 
w~-c~.~ I Ie I 

. ArTtoN LEUELS -- 
A, - Atsr~rc 

CuttriuT Furrcr 
S.35 23.5 

t4N - Nnuceurrr \42 391 

Mb= t Ia\, 

0.24 
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SITE 1 

SOIL GAS VS. VOC CORRELATION 
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BAsEDoNSITE: I 
DRAWING NUMBER 

BY 
CD 

& 
CHECKED BY 

APPRoVED ByLEk DArE8 13433 

VoA ANALY s,s SOIL- GAS AhJ~LJ SI5 

103-s . 2 9.6 
103 -b ND I\ 

I04 -5 -0 ND 

io4 - P 2 5.1 

I\0 -s 2 .GS 

l\o-P -- .78 
II\ -5 ND I.9 
i\\ -b 5 3.6 

IIZ-5 3 9.4 
I IZ- b 3 6.7 

113-s 25 12 

i\34C 2 I6 

I is- 5 2 lo 

I is-o 3 Nb 

119-o 12 lo 
\2\ -5 2&F)’ -l6S 

RI- 0 3 61-l 

123-s -I 14 

Iz3-D \ 19 
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PAGE 3 OF+ 

SUBJECT 
SObL GAS 70 VOLAAlrLE ANAWS~ s CoRRE cc 9TI 04 

BASED ON 
S1TE \ 

DRAWING NUMBER 

BY CHECKED BY APPROVED BY 
LEe DATE EL&/93 



SITE 1 
Tetrachloroethene 

Shallow Samples Only 
VOA Soil-Gas 

2 9.6 
2 0.65 
1 1.9 
3 9.4 

25 12 
2 70 

26 765 
7 14 

4800 138 
Regression Output: 

Constant 
Std Err of Y Est 
R Squared 
No. of Observations 
Degrees of Freedom 

0 
201.7722 
0.422276 

8 
7 

X Coefficient(s) 14.92609 
Std Err of Coef. 5.447337 

SITE 1 
Tetrachloroethene 

Shallow and Deep Samples 
VOA Soil- Gas 

2 9.6 
1 11 
2 5.7 
2 0.65 
1 1.9 
5 3.6 
3 9.4 
3 6.7 

25 12 
2 16 
2 70 
3 1 

12 70 
26 765 

3 617 
7 14 
1 19 

4800 138 
Regression Output: 

Constant 
Std Err of Y Est 
R Squared 
No. of Observations 
Degrees of Freedom 

0 
198.9819 
0.227712 

17 
16 

X Coefficient(s) 14.75545 
Std Err of Coef. 5.009103 



SITE 1 

AREA OF CONTAMINATION 
(FOR CAPPING ALTERNATIVES) 
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cL’E/hzP - &THYRGE, fo 

JOB NUMBER 

1 PAGE OF j_- 

SURIE T 

8 Rzfi RE~uiuEo FoL cfipP~-6 

BASED ON 
CUKPEW / FUIURF; 

DRAWING NUMBER 

SITE. I - 

BY CHECKED BY APPROVED BY 

1EK 

AREA = 104.4 + 6.3 + .s = 111.2 BLOCKS 

RPW = \04.4 u 62s frL = 



LEGEND 

limlll PCBs > 50 ppm (LOCATION 121); 0-2 FT. DEPTH OR METALS > HAZARDOUS 
WASTE CRITERIA (LOCATION 119) l-7 FT. DEPTH 

lzl VOAs :. ACTION LEVELS; RANGES TO 50 fT. DEPTH 

Ezl 
OTHER METALS AND ORGANICS > ACTION LEVELS; RANGES TO 7 FT. DEPTH 

PCBs > 10 ppm < 50 ppm: 0-2 FT. DEPTH 

05 
SCALE IN FEET 

FIGURE 2-1 

1 - CURRENT INDUSTRIAL 
USE &hHALLIBURTON NUb 

NWIRP. BETHP&F. NFW YORK 



\ 

I I 1 > 

; i/ 
i 

a (-------- 
i ; , 

111 i 

I i 

•ull 
PCBS > 50 ppm (LOCATION 121); 0-2 FT. DEPTH OR METALS > HAZARDOUS 
WASTE CRITERIA (LOCATION i 19) I -7 FT. DEPTH 

tzl 
VOAs > ACTION LEVELS; RANGES TO 50 FT. DEPTH 

El 
OTHER METALS AND ORGANICS > ACTION LEVELS; RANGES TO 7 FT. DEPTH 

PCBs > 10 ppm < 50 ppm; 0-2 FT. DEPTH 

050 
SCALE IN FEET FIGURF 2-2 

SITE 1 - FUTURE RFSIDENTI& 
SCENARIO AkHALLIBURTON NUS 

NWIRP. BFTHPAGE. NEW YORK ..yF) Environmental Coqooration 



SITE 1 

SOIL VOLUME CALCULATIONS 
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(p 
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DATE 
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SUBlECT 
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BY 
c 

CHECKED BY 
fJb APPRoVED By L-E c( 1 OATE 8/30/S 

‘ Js 

r I: 
i 

PAGE 7 OF7 
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CL’ENTN w I I2 0 - BEIHIAC1, NV 

- NUMBER 

3 OF 29 PAGE 

SUwEcTs\re \ - CoNTlwwnT50 SOIL VOLUME CALCUL~~Ilb~S 
BASED ON DRAWING NUMBER 

A/ 0 fj ‘) ( CVmwdT 1 Gmuaa sCEUnL#-) 

CHECKED BY 
APPRoVED BYEK OATE 8/36 I.3 

VOLC = 31,454 + 20,472 = )59,9261 
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CL’ENTNW~u~ - BETHPACE, NY 

JOB NUMBER 

WWECT 
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DRAWING NUMBER 

SASED%uow t Demo SUB- SOILS k&u& &bn 3 hKIl> 

3Y 
CLIP 

CHECKED BY APPRWED BY 
LEK r OATE 0/3t5 /33 
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DATE 
8h/53 

I 
4 

I .- j I i 

b 
16.6 

3. \ 
. 1 (O-50‘ 

5 I (Y-50\ 
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By CA 
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APPRoVED 0y LE K DATE 8 /30/S! 
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SURFACE SOILS 

BY C& 
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APPRoVED eyE K 1 DATE Shu&3 
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JOB NUMBER 
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BAS DON 
5 

DRAWING NUMBER 

UitUE*rl SCENAR~Q E%CEfW vo#t ‘S . 

CHECKED BY 
APPRoVED BY&k ( DATE 8 l!l30/. 

DE PTH : 0 73 \ Iv. 

AREA = (\oo.o+ 4.4 -6.3bCZS~x Yy = 60iZ.S VbL 
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AREA z 



CALCULATION WORKSHEET oldn ~0. r,tlrelar) PAGE bF2-a 

CL’ENTN w I R P 
JOB NUMBER 

- BETwPncE . fw 

SUBJECT 

SlTE \ - CON7nMlNAIEo SOIL \(OuJME CaLcuLATloh)s 

BASED ON 1 DRAWING NUMBER 

CHECKED BY 
( APPRoVED By LEE ( DATE 8/3b/93 

@s HRLLOW SUB - SO\L : For ARSE,U IC R~NOVC\L 

\ lo 7 FT,. ANb 2 70 7 F7. 

kC.8-&4 -5.8-3.2) x c2S fl et = 3708~0% 
9u’ 

3.2 w 625 ex Yb= = 222 VI’ 

93 

-T4\c c-4 + 370 cv 
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SUUECT 
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SXTL SPKCIIIC DATA SITE 2 
SITE ARM NW 50,000 
IIRILTRATICN ILCU RATK @X'Y) 57,500 

NAVAL WEAPONS JUSTRIAL RESERVE PLANT 

BETHPAGE, NEW YORK 
SITE 2 - RECHARGE BASINS 
CURRENT EXPOSURE SCENARIO 

Rimk bmed PRO ie Sr..t.r than wr. product 11,000,000.000 
Rlek beead carclnogmic PRO bamd on tag-t cus.r riSk of 
Conc*ntr8tlon of bpecitic contaminant l xcwda l tion l*v*l 
cone*ntrstion of spwific contuinant l xcmdn action lw.1 
Rule l ffmctiv* Juumly 17.1994 
Not de*cttilm - NPWR det.ction limita u*.d 

-------------lJR’ ,-m ~I~IA------------m. ------------------------------------------------ SITE 2 -------_-_______________________________-------------- 
corumn 1NummAL IINIHH 

--DRIIII(INOWATES IAUS- WIDELINSS al PRoTglTIQl NEN YOM STATE UND USE - RISK SITE SPCCIIIC NAxImN SOIL CSUICAL 
tbu Tork NW Tork 

1J Ic?E,I, cm2 (up 
TRxmw aN K QC Kd 001LAcr1cw SOILAFTIQI MS&D ROOIATIDN SDILACTION CONCWCRATIW 01 

ICL tug/ 111 CQlc &a/lJ Um/kaJIlwlll (w/ka~llua/ll LEVEL (w/b) LEVEL lug/kg) OaAL bg/kgl LEVEL lw~/C) AT SITl(up/bl CQTSRJI 

Trichloro.them s 5 10 5 126.2 0.3 d---q 
ntrrcll1 rwthau 
~ch10rof0K 

5 5 5 s 364.0 
8 10 

TOlWll~ I 5 1000 : I : 
44.00 
300.0 0 

.-"-.L.I&---. a--,. ---^ II I . I . 

940.0 I 1.731 I 
= BOO I 10.6. I 

600 I 8.473 I 1, -. _.- . 

414, 
I00 408,000, 
IO0 204.000, 
100 1.000.000, 
100 81,600, 

40,900, 
I00 122,400, 

500 4.605 I NDI ii 
000 25.79 13,029 20,000,000 612.000.000 13,029 760 w 

r,".JnnL".". 
;; 

I 
;; 

I . ..ooo 
;; 38.000 

70.00 -35.364 3.000.000 U.600.000 35.364 3,500 N 
.PYr*n* 70.00' 35.364 2.000.000 61.200.000 35.364 2,500 N 
.PhmuR.brmn~ SO 50 50 14,000 25.79 13,029 13,029 3,700 N 
Banrol~~ulthrw.2m. 50 0.002 0.002 200,000 360.4 7.44 220 7.44 1,200 chry#wm 50 0.002 

~. 
0.002 200,000 

~~ 
7.44 Tl1,2l 1,100 

Benxo~blfluormthen~ :: 0.002 0.002 550,000 1,013 20.5 220 Yll,2[ 20.5 960 

BuwolkJfluor~thSn. 0.002 0.002 550,000 1,013 20.) 220 
Ti1.2) 

20.5 I 1,200 111,2J 
l3UlZOlSJBY =.I Il. 50 0.2 (31 0 .OlND 0.02m 5,500.oo 0 I 10,131 I 2.047 I 61.0 I 670 I 61.0 I 1,200 I it1.i 
Indwo~l,2.3-~,,.~u~ -"b-r"* 50 0-L. I 1."". hl, n nn* 1.600,OO 0 1 2.947 1 59.6 \ I I 59.6 I C".- 1 e,Y , "a. e. X,1.‘, 
,DiknSo(S,hlMthr~c.n . 50 0.0007 0.0007 3.300.00~ n I , L.WO I _,_._ . .,.o I _-.- , IAll I -_._ , I.6 I .-.” 
.--- l̂” L A,--.*--- 

, 310 I 
RI..",",.,,.,II.,....~ 50 50 , L#l#l nnn *,s"",""" I , 1 3,947 1,00,997 1,498,997 I 630 I 
IlUO~*~* 50 50 50 7.300 I 1 3.45 6.794 3.000,000 61.600.000 6,794 1 560 1 
TrM~-1.2-dichlorooth~na 5 100 5 5 59.00 I 0.1 0666 5.49 2.000.000 40,000,000 5.49 1 ND I 
l.l.l-Trichloro~hu~~ 5 200 5 5 15.20 I 0.0 ~2600 NOI 

; ‘l’- k 

1.41 7.000.000 37.000 1.41 N 
"_.A.__ AA-_..‘A_ LIJTDO” ~lwu,~*~ I LA I 3” .11" J3”” =A .a"" I ..#I 3” I..&” u.r2616 13.2 0.000.000 310 13.2 NQ I N -7t 

l,l-Dichloroethum I 5 : : 30.00 0.05526 2.79 8.000.000 204,000,000 2.79 la,1 
_ 

N 
l.l-Dicblormthm~ 5 7 65.00 0.11973 6.05 12,000 9,070 6.05 ND I N 
cwbon twx*chlori& 5 5 5 5 439.0 0.60664 40.9 5,400 56.0 40.9 ND I N co 

Sthylbenrm. 5 700 5 5 1.100 2.026 102.4 8.000.000 216,000 102.4 ND I N 
XYlWWS 50 10,000 50 249.0 0.45662 230.6 200.000.000 30,400 230.6 ND 
Di-n-octvlDhth~l~tm 50 , 50 I 50 3.600.000.000 1 6.631.200 sl. 000.000.000* 2.000.000 40.900.000 2.000.000 ND N F N 

I-Ndwldwnol IO '-cr*loll I 50 I I 2 I 2 I 24.50 I 0.0 4513 I 0.912 4.000.000 102.000.000 0.912 ND 

2,4-DiwthylPhmo. I I rn I a1 , I 3 I L I -I I a‘ nn I n * . , 1"."" , ,..7663 1 3.57 2.000.000 40.600.000 3.57 ND 

Heptmhlor I 0.4 I 0.4 1 O.OCNDl 0.04NDl 12.00 

--- 

“-.--.I-- --..a- n, 1 A? I ,an-.w., ““9”r.I ?‘)#I 
i-ti 
I . . / 

0 22.10 6.93 160 1050 8.93 ND 

"lYC.bI.4"& -...ur ".L , V.C. , Y."aRY, "."a"", SM.0 0.40524 0.062 11.0 522 0.082 12.0 

Dieldrin I 50 I I O.OlNul 0.01NDl 1.700 3.131 0.316 

!!' 

44.0 297 

1. 

0.316 7.90 
III 

Endrin 0.2 I 2 13u O.OlNDl O.OlNDl 1,700 3.131 0.316 
.~- 

200.000 
2 

612,000 0.316 ND ,I I 

i40 I 
,nn 1 

3, 



C-L mTA I 
INFILTMTIa4 RATE IIPYI 1.150 
l41xxm Ku48 (I) 50 
SYDRAOLIC cctlDwTIvITY lccs/scl 0.020 
lnDnADL1c -IvxTY lCCI181) 20,692 
limRAuL1c mADImf 11111 0.0023 
WC - IN 8OIL liiO/KOl 1442 
BOIL DMOANIC - IKWKOcl 0.001842 

019% sPccIlIc DATA SITX 2 
SITE ARM (OI) 50,000 
INrILmATIQI Iml MTI ICI11 57,500 
OPPca mADIm?? W) 220 
CRosa EBcrIa4kL MM ml 11.000 
awu4mlAm IIOW MT8 ICIYJ 523,511 
DILWPIQI RATIO UXT/C?YJ 10.10 

cn#IcAL #PaxFIc MTA 
HMN - SOIL cQscUtfXATIQ( lyD/KO~ 
S?- DEYIATIOU m II SJMPLU ANALYZED 

NAVAL WEAPONS INDUSTRIAL RESERVE PLANT 
BETHPAGE, NEW YORK 

SITE 2 - REiCRARGE BASINS 
CURRENT EXPOSURE SCENARIO 

-------------tJRmA,-m ~-IA------------- 
l 

____---_-__ 

--DRIMIW WATER LWS- WIDBLINXS NXAN so11 
N.W lock NFUIR NW lark lnxo3ER al 
BEL IWlll llcL (W/l1 CQSE (W/l) cau! (W/l) zrzz 

Nick.1 
si1we 
V.ll.dlU 
pint 
cvulid. 
E.l..h 
miu 

. , “.Y 
I 100 I31 200; 10; 

50 I 100 100 o?i 
250 2:: 17 

5000 5000 5000 5000 24 
200 13) 400 200 

10 50 40 10 0’; 
2 13) 4 2 0.3 

IlJ Conc.ntr.tion of mpecifie cont.min.nt .xc..d. action 1.~1 in .urf.c. roil. 
12) Conc.ntr.tion of mp.cific cont.m1n.nt .xc..d. .crion l.v.1 in mlb-.lJrf.c. *oil. 
I31 Rul. .ff.cti+. Jmmy 17, 1994 
I41 Triv.l.nt chromilm, 35,000 
(51 Triral*nt chrailm, 80,000 

SID DWIATICN 



NAVAL WEAPONS JJSTRIAL RESERVE PLANT 

BETHPAGE, NEW YORK 
SITE 2 - RECHARQE BASINS 
FUTORE EXPOSURE SCENARIO GWWAL MTA I 

INIILTRATICN RATE IIPIJ 1.150 
t4IXINo ZCNC IF) 50 
WYDRAOLIC cmm3cT1v1TY ~CCS/ScJ 0.020 
lllMuvtIC cQmxT1v1TI lC1Y/S~J 20,692 
SmRAuL1c ORADImr 1111) 0.0023 
TOC - IN SDIL IyI/KQJ 1042 
SOIL oIuu)(IC CAREN lKQ/KGJ 0.001842 

SITlO SPCCWIC DATA 
SITE ARCA (SC) 
IRILTRATICII ?Lay RAT8 WITI 
UPPER QRADImf III 
CROSS SSCTICWAL ARK4 IS?) 
QRaRmwATw mm RATE tcrrr 
DIWIC4l RATIO ‘CWICCYJ 

SITE 2 
50,000 
57,500 

220 
11,000 

523,511 l 

10.10 l * 
Ill 

CSMICAL SPEIIIC DATA 
OR0 CAMCN PARTITIQI CDCF?ICIWf-... K .c 

COCPIICIDIF - . . . d 

i2i 
‘3) 

ND 

Ri.k b.r.d OR0 i. gr..t.r th.n pur. product ~1.000.000.000 ug/kgJ 
Ri.k b...d c.rcinop.nic PRO b...d on tagat c.nc.r ri.k of 16-6 r.th.r than 11-4 w.. not u..d 
Concmntr.tion of .pCifiC contulnlnt .xc*.d. .ction lW.1 in .urf.c. .oil. 
Co.ccntr.tion of .p.CifiC contuinmt .xc..d. .ction l.v.1 in .ub-rnWf.C. *oil. 
Rul. .ff.etir. J.nu.ry 17.1994 
Not d.t*ct.b1. - NPDNR d.t.ction limit. u..d 

-------------QR~A,-~ DICTA------------- -----------_------------------------------------ g*qq$ 2 ____-__________---______________________-------------- 

FUI”RC RWIDCNFIAL lCININLR4 
--mINKINS WATER LAWS- OUID6LINSS a PRDTWrIa4 NW YORK STATK CN-SITE - RISK SITS SPBCICIC NAXIUW SOIL CRrnIcAL 
New York NPLWR New Tork TRIWW a K oc Kd SOIL ACTIffl SOIL ACTICN BASED RIBIXDIATICN SDIL ACTIQI CCM2WFRATIUl 01 
KIL IW /lJ KIL ‘W/l) CCNC (W 11) CONE IWllJ IW IkgJltwllJ (w IkgJ/~W/lJ UvaL (W/kg) LEVEL IWICJ QML ‘w/kg) LEVEL (w/kg, AT SITElwlkoJ CCWZRN 

I 

8 
3 1J 

9 13.C 
0 35.g 9 354 
9 13.C 
4 7. 
: 7. 

2C 
3 2C 
1 2.C 
7 5s 
9 41 
7 1,460.! 
5 6.1 
8 5. 
0 1. 
6 13 
6 2. 
3 6. 
: 4C 

1oi 
2 231 
0 1.ooo.ooo.c 
3 0.S 
3 3. 
0 1. 
4 0.c 
1 0.3 
1 0.3 



OENEPAL DATA 
INFIL'iRhTIoNRATE IIFTI 1.150 
YIXINO r.ulx (I) 50 
IlYMAllLIC caaxxwxTT lcc9/sc1 0.020 
-ULIC CQlDtlCTNITT (crr/srJ 20,692 
nYDMoLxc OMDImr w/11 0.0023 
avc - m OOIL 092/Ko~ 1942 
BOIL -c CmBaa Ixo/ltO) 0.001942 

EITE SPUXPIC MTA SITE 2 
SITX AIWA tart) 50.000 
IlwILlmTza4 nal MTX IClTl 57,500 
UPem OMDxum II) 220 
cxoss sxcrxu4AL mm WI 11,000 
OxaBamTR PKal MT# (CIW 523,511 
DIUJl'ICW RATIO ICPY/C?Y~ 10.10 

NAVAL WEAPONS INDUSTRIAL RESERVE PLANT 
BETHPAGE, NEW YORK 

SITE 2 - RECHARGE BASINS 
E'UTUFtE EXPOSURE SCENARIO 



SITE 2 

ANALYTICAL SUMMARIES AND MAPS 
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SITE 2 

SOIL GAS VS. VOC CORRELATION 
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JU@JECT 
50\L GAS vs. \Jo A CORRELL~7m4 

3ASED ON DRAWING NUMBER 

S\7c 2 
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EK. I DATE 8 /36/93 

204- 3 I ND 

% CoCSrF,c\~*r7 = .3*3572 



SITE 2 
Trichioroethene 

Shallow Samples Only 
VOA Soil-Gas * 

1 0.05 
4 2.2 

32 11 
6 0.12 

Regression Output: 
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SITE 3 

SOIL CALCULATIONS 



SITE 3 

SOIL ACTION LEVELS 



0-L MTA I 
INIILTSATICW SATE (WY) 1.150 

NAVAL WEAPONb ,rJDUSTRIAL RESERVE PLANT 
BETHPAGE, NEW YORK 

SITE 3 - SALVAGE STORAGE AREA 
CURRENT EXPOSURE SCENARIO 

I(IXINS !mNK (I) 
llYCMUL!C -1v1Tx lCCS/scl I o.o:zI 
HYDKAULIC -1v1TY (C?Y/S?l 

I I 
20,692 

SYmAuLIC OsADIPm W/PI 0.0023 
WC - IN SOIL WWKOJ 1842 
9oIL OKQAHIC m (KOlKQJ 0.001642 

I 
SITE SPKCIPIC MTA 

SITS ARM tSP1 
INPILTMTI(H PWN PATE (CPYJ 
UPPEK OKADIPm (PI 
CKoSaaKzTImALAKKAIs?) 
QnammATm PKm KATE PXY) 

SITE 3 
1 60,000 

69,000 
220 

I I 
11,000 

523.511 l RISk based PRO 1S armtm than mfe Draduct 11.000.000.000 w/La) 

CKBUCAL SPDXIIC DATA (21 concentration of &cific contuinmt l xcwda l ctiw low*1 in Mb-wrfac* *oila 
OK0 cARI)(H PAKTITICM COK??ICIm-SW K oc 131 Rule .ffwtira January 17.1994 
DISlRIMIQl COBPPICIQIF - . . . K d ND Not d.tutSbla - - &twtion Ihit* wad 

-----------O*aJqc+JA~ ~*~*A------------- __-_--_-----_--_-___---------------------------- SITE 3 ------------------------------------------------------l 
CmKmY INWSYKIAL YINIIII( 

--D(IINKIw) UATKS IAWS- WIDKLINKS af PKoTwrIul NEW YOKK FFATK IAND USE - RISK SITK SPKcIlIC nAxIlm4 SOIL CMBUCAL 
New York m100cn ow K oc Kd WIL ACCICN SOILACI'ICN truism RMPBIATICH SOIL ACIW4'4 cacm?lnAr1m OP 

111 CQsf lW/li ~W/ka~/~W/l) (up Ika)l(w/l) Wvu. (w/km LWKL (wlka) OML (Wlka) LKVKL twlkal AT SITC(w/ko) CXMXKN 



QWgUL MTA I 
INIILTMTIm RATI (yETI 1.150 

NAVAL WEAPONS INDUSTRIAL RESERVE PLANT 
BETHPAGE, NEW YORK 

SITE 3 - SALVAQE STORAGE AREA 
CURRENT EXPOSURE SCENARIO 

I 
WIxxm XCNB I?) 

I 1 
50 

NYDKAULXC -IwrY lms/scI 0.020 

I UYCAAULXC ccomJcT1v1TY iCCY/SfI 
NYu?AuLxc QMUIM if/?) I x:l 
lW - IN SQXL IlKVKti ii2 
SQXL CAQANXC W (KWKQI 0.001642 

I 
SXTK SPKCIIIC MTA 1 SXTL 3 

SITK MM ISfl I 60.000 



NAVAL WEAPONS 1NDUSTRIAL RESERVE PLANT 
BETHPAGE, NEW YORK 

SITE 3 - SALVAGE STORAGE AREA 
FUTURE EXPOSURE SCENARIO 

Rlak bared pa0 i# greater than prr. product (1.000.000.000 w/kg1 
llimk bawd carcinogenic PM) haad on t.rg.t CUIC.I rimk ol II-6 rather than II-4 Y.. not wed 
Conc.ntr*tion oc apcific contaminant l xc*ada l ccion l*v.l in aIrface #Oil@ 

l xcmdm action lw*l in mlb-mlrlac* Doll* 

--DIIINKItM WATER WWS- OVIDSLINSS oy fKurwTIQI NM TOKK SlATI! (H-SITE - RISK 
Mw Tork NPIMR New Iork 1RIQQcn Qw K oc Id SOILACTICH SOIL ACTICN MSSD RWIATION gOILAcTIcH 
YEL bS 111 WCL (w/l) cuac 1w/11 ccwz b~~/ll b~/k~)/1w/l) tw/~~/tw/lJ LLIRL IunILol LSVBL twlkg) OOAL ~W/kd LEVEL lwlkg) AT SITClWlkO~ 

I I I 
p&m* s 5 10 I s 126 
lor~thom 5 5 5 5 364 
>” 50 7 1 44. 

5 1000 5 5 300 
01 lD-cr*mol~ 50 1 1 24. 

1 DIST,,IWTIQ( COCffICIQ?f - a.. K d 1 ND "et datectabla - NPCUK dataxion limitm umd 

chloroathma I s I 100 I 5 1 5 I 59. 
5 I 200 I 5 I 5 I 5. 

lilfi& 50 3500 50 14. 
--rthma 5 5 30. 

mtherm : 7 5 
: 

65. 
chloridr 5 5 5 439 

‘ I 

Dl lo-cr~mll I 50 1 I 2 I a I 24. 
. ..---. I rn I 

Dial&in I so I I O.OlNDI 0. 
-_.-a- n 



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT 
BETHPAGE, NEW YORK 

SITE 3 - SALVAQE STORAQE AREA 
FUTURE EXPOSURE SCENARIO 

SITE SIBCIIIC MTA SITE 3 
SITE ARCA IOf) I 60,000 

CUWICAL SfCCIfIC MTA 
NUt4- 1oILCCWRWRATICll fyO/KOo) 
ST- DCVXATICN roll 18 SAWLCS WALTCW 

[---.--------~~~~na~a~~gl ~*~IA------------~ I I----------------------------------------- SITIt 3 -------------.-.--------------------------.-.., 
PVIURC RSSIDQIFIAL NINIU( 

--MIIII(IwO WATKR UWS- (IllIDCLINC.9 nut4 WIL 910 DCVIATIW 919 OCL SOIL NwIolmsTATc W-SITE - RISK SITK spIIcIcxc nAKInK4 SOIL 
t4w lark NPDWR 

cW9l4xcAL 
NW York lnIww Qw MCKQR- QSB B SOIL ACl'IcN MSSD RlMEDIATIQ1 SOIL ACTION CCNCCHIIUTICW 

99x4 (W/l] llcL (W/l) ccm fW/l) cut (up 
Of 

/li c(rc: bm/ka aw bmal cue ~m/bpJ LCVCL kMal QHt balkal uvat halbl AT 8ITL(a~/kal -KW 

,a. I I 
I33 I 0.417 I 6.00 I 5.4s I 

1.00 1 H 
5.41 I ml N 

(1) concentration of mcific contaminant exceeds action l.v.1 in awlace Soilm 
12) coneMtr~tion of mpmcific contninmt l xcceds *eriw lw*l in l lb-•urfac* aoilB 
01 Rule rffectiv. JuIuaty 17, 1994 
(4) Trira1.m cbraium. 35,000 
ISI hlvSl.nt alrailm. 80,000 
(6) Ilem111. im kliwul to ba trivdmnt chromium . ..analydm will k ~rformod to verify thim 



SITE 3 

ANALYTICAL SUMMARIES AND MAPS 
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SOIL GAS VS. VOC CORRELATION 
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SITE 3 
Tetrachloroethene 
VOA Soil- Gas 

1 0.61 
5 8.9 
4 8.5 
2 54 
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2 5.5 
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1 24 

Regression Output: 
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Std Err of Y Est 
R Squared 
No. of Observations 
Degrees of Freedom 
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SITES 1, 2, AND 3 

LIMITED VOC SOIL VOLUME CALCULATIONS 



NWIRP Bethpage VOA in Soil Calculations 
Limited VOA remediation. 

Approach: Set a new VOA action level at three times the action level originally developed for 
VOA-contaminated soils. 

Basis: New action level is intended to reduce volume of VOA-contaminated soils requiring 
treatment. Alternative action levels are potentially justified because long term 
pump and treat of the groundwater will be required, and limited recontamination of 
the soils from the groundwater is expected to occur during remediation. The long 
term pump and treat would capture the VOAs from untreated soils which would be 
discharged into the groundwater. 

Soil Action Level for VOAs (based on groundwater protection) 

Soil Action Level (based on Soil Action Level X 3 
MCI-4 (ug/kgI (uQ/b) 

Site 1 

Soil Gas 
Equivalent 
x 3 bQ/l) 

TCE 

PCE 

TCA 

Site 2 

TCE 

9.3 28 246 

27 81 1199 

1.1 3 95 

12 36 

PCE 34 102 

TCA 1.4 4 

Site 3 

TCE 10 30 

PCE 28 84 

TCA 1.2 4 

Comparison of revised action levels versus measured concentrations. 

Site 1 Total VOAs (uelkg) 

SB119 (TCE, PCE, and TCA) 5072 

SB120 (TCA) 44 

SB121 (PCE and TCE) 74 

Plant 3 SG (PCE, TCE, and TCA) 375 

Plant 3 SG (PCE) 73 

Average 1,128 

317 

1510 

121 

264 

1243 

104 



Affected Area: 

Site 1 (180’ x 180’ x 50’) 

Plant 3 (120’ x 120’ x 50’1 

Total 

Quantity of Solvents in Soils: 

Quantity of Solvents in upper 10 feet 
of water (16 mg/l, 30% porosity): 

Total: 

Site 2 

No locations above action levels. 

60,000 CY 

26,667 CY 

86,667 CY 

293 Ibs 

453 Ibs 

746 Ibs 

Site 3 

No locations above action levels. 
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DDB 03/16/94 

Assume that TCE, PCE, and TCA are present at a maximum concentration of three times 
the action levels. 

3 Ttmes Action Level Kd 

TCE 0.03 mg/kg 

PCE 0.08 mglkg 

TCA 0.0033 mg/kg 

0.23 

0.67 

0.028 

NWIRP Bethpage 
Estimation of Time Requirements for Limited Action VOC Concentrations 

to Reach Action Level VOC Concentrations 

Approach: Estimate the time required for the residual VOC concentration (after insitu treatment) to 
decrease from 3 times the action level to the action level. The assumed primary mechanism for 
removal of residual VOCs in the soils is precipitation infiltration flushing. 

Basis: Use a column 50’ high by 1’ wide by 1’ long. 

Net infiltration is 13.65 inches per year. 

Soil Bulk Density: 100 Ib/cf 

Quantity of solvents in this soil column (Year 0) can be calculated as follows. 

= density * 50 feet l concentration 

TCE 0.00015 Ibs 

PCE 0.0004 Ibs 

TCA 0.000017 Ibs 

Quantity of solvent removed in first year is as follows. This calculation assumes that relatively small 
quantities of solvent are removed per year. 

= Infiltration rate l concentration (soil) / Kd 

TCE 0.000009 Ibs 

PCE 0.000008 Ibs 

TCA 0.000008 Ibs 
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DDB 03/l 6194 

The calculated solvents remaining in the soils (Ibs) and percent of original solvent are as follows. 

= Initial pounds minus pounds removed 

TCE 0.000141 93.83 % 

PCE 0.000392 97.88 % 

TCA 0.000008 49.30 % 

The percentage reduction per year would be constant. Once the percent reduction per year is 
determined, then residual concentrations can be used. Therefore after ten years of infiltration, the 
remaining concentration of solvents (mg/kg) and percent of original would be as follows. 

= fixed percentage removal year for 10 years (percent lo) 

TCE 0.016 mglkg 52.88 % 

PCE 0.065 mg/kg 80.72 % 

TCA ~0.001 mg/kg 0.08 % 

After 30 years, the remaining concentration of solvents would be as follows. 

= fixed percentage removal year for 30 years 

TCE 0.004 mglkg 14.79 % 

PCE 0.042 mg/kg 52.60 016 

TCA ~0.001 mg/kg 0.00 % 

Based on these estimates, at 30 years and at the most significant remaining solvent locations, TCE 
and TCA would be below the remediation action goals PCE would be slightly above the remedial 
action goals. 

PCE may require additional consideration after 30 years (calculated to be for 50 years). However, 
because of uncertainties and the conservative nature of the approach, additional activities may not 
be required. Especially when considering that the average solvent concentrations for the site are 
less than the action levels. 



APPENDIX C 

GROUNDWATER CALCULATIONS 



Input Parameters 

Soil - SG: 

Porosity: 

TOC: 

Layer 1 Thickness 

Layer 2 Thickness 

Layer 3 Thickness 

Layer 4 Thickness 

Layer 5 Thickness 

Chemical Characteristics 

Parameter 

TCE 

PCE 

TOL 

XY 

TCA 

1lDCA 

1lDCE 

12DCE 

vc 

Koc 

126 

364 

24% 

59 

30 

65 

59 

8.2 

NWIRP Bethpage Groundwater Calculations 
June 13. 1993 

2.6 

0.3 

0.00184 

50 feet (shallow) 

100 feet (intermediate) 

100 feet (deep) 

150 feet 

222.5 feet 

Kd Chemical name 

0.23 trichloroethene 

0.67 tetrachloroethene 

0.55 toluene 

0.46 

0.11 

0.06 

0.12 

0.11 

0.02 

xylene 

1 ,l ,l -trichloroethane 

1,l -dichloroethane 

1,l -dichloroethene 

1,2-dichloroethene 

vinyl chloride 

i 



Shallow (Laver 1) Groundwater Cdcdatbm 

Shallow (Laver 1) GW - Solvent concentration oreater than 1000 uall (All areas) 

TCE 

PCE 

TOL 

XY 

TCA 

1lDCA 

11DCE 

12DCE 
vc 

HN-29s HN-29s HN-28s TW-110 TW-115 TW-1 19 TW-121 TW-123 Average 
780 340 1100 950 260 280 1800 1900 926 
3600 1400 430 5200 2000 1100 7700 780 2,776 
39 0 0 13 
19 2.5 2.5 8 
10000 690 230 5400 180 240 1100 200 2,255 
880 120 31 630 43 22 110 22 232 
250 30 9.5 0 0 0 0 7 37 
3600 220 170 25 ‘150 85 540 48 605 

Total 19,168 2,803 1,973 12,‘205 2,633 1,727 11,250 2,957 6,853 

Area of contamination (acres): 

Vol of contamination (gal): 

9 

41.839.043 

Quantity of water soluble contaminants (pounds): 

TCE 322 

PCE 964 

TOL 5 

XY 3 

TCA 783 

1lDCA 81 

11DCE 13 

12DCE 210 

vc 0 

Total 2,380 

In addition to the contaminants dissolved in the water, contaminants are also adsorbed onto soil particles. Use the Kd 

relationship to calculate total contaminants. 

TCE 

PCE 

TOL 

XY 

TCA 

11DCA 

11DCE 

1 PDCE 

vc 

Soil Contaminants Soil & GW Contaminants 

(pounds) (pounds) 
455 776 

3,937 4,901 
15 20 
8 11 

518 1,301 

27 108 

9 22 

139 349 
0 0 

Total 5,109 7,488 

2- 



Shallow (Laver 11 GW - Solvent concentration greater then 100 us/l (All areas! 

TCE 

PCE 

TOL 

XY 

TCA 

11DCA 

1lDCE 

1 PDCE 

vc 

USGS USGS TW-104 TW-328 HN-24 Average 

100 12 370 76 120 135.6 

26 11 18 57 75 37.4 

0 0 0 0 

0 0 0 0 

31 94 7 9 35.25 

4 0 6 3 

0 0 0 0 0 

15 0 100 23 

0 0 0 0 0 0 

Total 176 23 482 140 310 235 

Area of contamination (acres): 53 

Vol of contamination (gal): 260.640,600 

Quantity of water soluble contaminants (pounds): 

TCE 293 

PCE 81 

TOL 0 

XY 0 

TCA 76 

11DCA 7 

11DCE 0 

12DCE 50 

vc 0 

Total 507 

In addition to the contaminants dissolved in the water, contaminants are also adsorbed onto soil particles. Use the Kd 

relationship to calculate total contaminants. 

TCE 

PCE 

TOL 

XY 

TCA 

11DCA 

1lDCE 

1 PDCE 

vc 

Total 

Soil Contaminants Soil 81 GW Contaminants 

(pounds) (pounds) 
415 708 

330 411 
0 0 

0 0 
50 127 

2 10 

0 0 

33 83 
0 0 

831 1,338 

3- 



Shallow (Laver 1) GW - Solvent concentration less than 100 up/l (All areas) 

Set concentrations equal to 10% of solvent concentration in Layer 1, > 100 ugll Area. 

Area is based on actual field measurements only. 

TCE 

PCE 
TOL 

XY 

TCA 

11DCA 

1lDCE 

1 PDCE 

vc 

Average 

14 

4 

0 

0 

4 

0 

0 

2 

0 

Total 23 

Area of contamination (acres): 130 

Vol of contamination (gal): 636947,200 

Quantity of water soluble contaminants (pounds): 

TCE 72 

PCE 20 

TOL 0 

XY 0 

TCA 19 

1lDCA 2 

1lDCE 0 

12DCE 12 

vc 0 

Total 124 

In addition to the contaminants dissolved in the water, contaminants are also adsorbed onto soil partrcles. Use the Kd 

relationship to calculate total contaminants. 

PCE 

TOL 

XY 

TCA 

11DCA 

11DCE 

12DCE 

vc 

Soil Contaminants Soil & GW Contaminants 

(pounds) (pounds) 

101 173 

81 101 

0 0 

0 0 

12 31 

1 2 

0 0 

8 20 

0 0 

Total 203 327 

4- 



Intermediate bver 2) Groundwaur Cdcuhion9 

Intermediate (Laver 2) GW - Solvent concentration greater than 10,000 uo/l (All areas) 

Area is based on monitoring well data. 

TCE 

PCE 

TOL 

XY 

TCA 

11DCA 

1lDCE 

12DCE 

vc 

HN-241 HN-241 HN-2412 

58000 9000 12000 

9 0 0 

9 0 0 

0 0 0 

6 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 1 

Average 

26,333 

3 

3 

0 

2 

0 

0 

0 

Total 58,024 9,000 12,000 26.341 

Area of contamination (acres): 7 

Vol of contamination (gal): 70,686,OOO 

Quantity of water soluble contaminants (pounds): 

TCE 15.450 

PCE 2 

TOL 2 

XY 0 

TCA 1 

1lDCA 0 

11DCE 0 

12DCE 0 

vc 0 

Total 15.454 

In addition to the conteminants dissolved in the water, contaminants are also adsorbed onto soil particles. Use the Kd 

relationship to calculate total contaminants. 

TCE 

PCE 

TOL 

XY 

TCA 

1lDCA 

1lDCE 

12DCE 
vc 

Soil Contaminants Soil & GW Contaminants 

(pounds) (pounds~ 
21,840 37,290 

7 9 

6 8 

0 0 

1 2 

0 0 

0 0 

0 0 

0 0 

Total 21,854 37,309 

5 



Intermediate (Laver 2) GW - Solvent concentration oreater than 1000 uoll (All areas) 

Area is based on monitoring well data. 

TCE 

PCE 

TOL 

XY 

TCA 

1lDCA 

1lDCE 

1 PDCE 

vc 

GM-1 21 GM-l 41 

3100 770 

0 700 

0 0 

0 0 

0 210 

0 49 

0 86 

0 130 

0 0 

Average 

1,935 

350 

0 

0 

105 

25 

43 

65 

Total 3,100 1,945 0 0 2,523 

Area of contamination (acres): 16 

Vol of contamination (gal): 156,406,800 

Quantity of water soluble contaminants (pounds): 

TCE 2,512 

PCE 454 

TOL 0 

XY 0 

TCA 136 

1lDCA 32 

11DCE 56 

12DCE 84 

vc 0 

Total 3,275 

In addition to the contaminants dissolved in the water, contaminants are also adsorbed onto soil particles. Use the Kd 

relationship to calculate total contaminants. 

TCE 

PCE 

TOL 
XY 

TCA 

1lDCA 

1lDCE 

12DCE 

vc 

Soil Contaminants Soil & GW Contaminants 

(pounds) (pounds) 

3,551 6,063 

1,856 2,310 

0 0 

0 0 

90 227 
11 43 

41 97 

56 140 

0 0 

Total 5,604 8,879 

6- 



Intermediate (Laver 2) GW - Solvent concentration oreater than 100 uall (All areas) 

Area IS based on monitoring well data. 

TCE 

PCE 

TOL 

XY 

TCA 

11DCA 

1lDCE 

12DCE 

vc 

GM-l 31 

36 

110 

0 

0 

52 

a 

5 

23 

0 

Average 

36 

110 

0 

0 

52 

a 

5 

23 

Total 234 0 0 234 

Area of contamination (acres): 72 
Vol of contamination (gal): 702.147,600 

Quantity of water soluble contaminants (pounds): 

TCE 210 

PCE 641 

TOL 0 

XY 0 

TCA 303 

IlDCA 47 

11DCE 29 

IPDCE 134 

vc 0 

Total 1,364 

In addition to the contaminants dissolved in the water, contaminants are also adsorbed onto soil particles. Use the Kd 

relationship to calculate total contaminants. 

TCE 

PCE 

TOL 

XY 

TCA 

1lDCA 

11DCE 

12DCE 

vc 

Soil Contaminants Soil & GW Contaminants 

(pounds1 (pounds1 

297 506 

2,618 3,259 

0 0 
0 0 

201 504 
16 62 
21 50 

a9 223 
0 0 

Total 3,241 4,605 

7- 



Intermediate (Lever 2) GW - Solvent concentration oreater than 10 uoll (All areas) 

Use computer modeling maps for areas and monitoring well results for concentrations. 

TCE 

PCE 

TOL 

XY 

TCA 

1lDCA 

1lDCE 

12DCE 

vc 

Average 

a 

11 

0 

0 

16 

0 

0 

7 

0 

Total 0 42 

Area of contamination (acres): 166 

Vol of contamination (gal): 1,626.900,000 

Quantity of water soluble contaminants (pounds): 

TCE 108 

PCE 149 

TOL 0 

XY 0 

TCA 216 

11DCA 0 

11DCE 0 

12DCE 95 

vc 0 

Total 567 

In addition to the contaminants dissolved in the water, contaminants are also adsorbed onto soil particles. Use the Kd 

relationship to calculate total contaminants. 

TCE 

PCE 

TOL 

XY 

TCA 

1lDCA 

11DCE 

1 PDCE 

vc 

Soil Contaminants Soil & GW Contaminants 

(pounds) (pounds) 

153 261 

607 755 

0 0 

0 0 

143 359 

0 0 

0 0 

63 157 

0 0 

Total 965 1,532 
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Intermediate (Laver 2) GW - Solvent concentration less than 10 ug/l (All areas) 

Use computer modeling maps for areas and set concentrations equal to 10% of Layer 2, > 

area. 
Average 

TCE 4 

PCE 11 

TOL 0 

XY 0 

TCA 5 

11DCA 1 

11DCE 1 

1 PDCE 2 

vc 0 

Total 23 

Area of contamination (acres): 212 

Vol of contamination (gal): 2.069.192,400 

Quantity of water soluble contaminants (pounds): 

TCE 62 

PCE 189 

TOL 0 

XY 0 

TCA 89 

11DCA 14 

11DCE 9 

12DCE 40 
vc 0 

Total 402 

In addition to the contaminants dissolved in the water, contaminants are also adsorbed onto soil particles. Use the Kd 

relationship to calculate total contaminants. 

Soil Contaminants Soil & GW Contaminants 

(pounds) (pounds) 

TCE 87 149 

PCE 772 960 

TOL 0 0 

XY 0 0 

TCA 59 148 

1lDCA 5 ia 

11DCE 6 15 

12DCE 26 66 

vc 0 0 

Total 955 1.357 
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Deep kaver 3) Groundwater Calculationa 

Deep (Laver 3) GW - Solvent concentration greater than 100 w/l (All Sites) 

Area is based on monitoring data and computer modeling results. 

TCE 

PCE 

TOL 

XY 

TCA 

11DCA 

1lDCE 
12DCE 

vc 

GM-l 3D 

260 

37 

0 

0 

a2 

36 

73 

140 

1 

Average 

260 

37 

0 

0 

a2 

36 

73 

140 

Total 628 0 628 

Area of contamination (acres): 

Vol of contamination (gal): 

60 

583,440,ooo 

Quantity of water soluble contaminants (pounds): 

TCE 1,259 

PCE 179 

TOL 0 

XY 0 

TCA 397 

1lDCA 174 

11DCE 354 

12DCE 678 

vc 0 

Total 3,041 

In addition to the contaminants dissolved in the water, contaminants are also adsorbed onto soil particles. Use the Kd 

relationship to calculate total contaminants. 

TCE 

PCE 

TOL 

XY 

;CA 

11DCA 

11DCE 

12DCE 

vc 

Soil Contaminants Soil & GW Contaminants 

(pounds) (pound4 

1,780 3.039 

732 911 

0 0 

0 0 

263 660 

59 233 

258 611 
449 1,127 

0 0 

Total 3,540 6,581 



Deep (Laver 3) GW - Solvent concentration greater than 10 ug/l (All areas except Grumman] 

Area is based on monitoring well data and computer modeling results. 

TCE 

PCE 

TOL 

XY 

TCA 

1lDCA 

11DCE 

12DCE 
vc 

HN-25D GM-7D HN-SD HN-29D HN-29D Average 

7 a 5 11 13 9 

2 0 0 10 26 a 

0 0 0 0 0 0 

0 0 0 0 0 0 

0 2 0 48 0 10 

0 0 0 0 0 0 

0 0 0 0 0 0 

0 0 0 0 0 0 

Total 9 10 5 69 39 26 

Area of contamination (acres): 241 

Vol of contamination (gal): 2,356,200,000 

Quantity of water soluble contaminants (pounds): 

TCE 172 

PCE 149 

TDL 0 

XY 0 

TCA 196 

11DCA 0 

1lDCE 0 

12DCE 0 

vc 0 

Total 516 

In addition to the contaminants dissolved in the water, contaminants are also adsorbed onto soil particles. Use the Kd 

relationship to calculate total contaminants. 

TCE 

PCE 

TOL 

XY 

TCA 

11DCA 

11DCE 

12DCE 

vc 

Soil Contaminants Soil & GW Contaminants 

(pounds) (pounds) 

243 415 

607 756 
0 0 

0 0 

129 325 

0 0 

0 0 

0 0 
0 0 

Total 980 1,496 
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Deep (Lever 3) GW - Solvent concentration less than 10 uofl (All areas except Grumman) 

Area is based on monitoring well data and computer modeling results. 

Assign concentration at 50% of Layer 3, > 10 ugll area 

TCE 

PCE 

TOL 

XY 

TCA 

1lDCA 

1lDCE 

12DCE 

vc 

Average 

4 

4 

0 

0 

5 

0 

0 

0 

Total 0 13 

Area of contamination iacres): 

Vol of contamination (gal): 

195 

1,902.g 12,000 

Quantity of water soluble contaminants (pounds): 

TCE 69 

PCE 60 

TDL 0 

XY 0 

TCA 79 

11DCA 0 

1lDCE 0 

12DCE 0 

vc 0 

Total 208 

In addition to the contaminants dissolved in the water, contaminants are also adsorbed onto soil particles. Use the Kd 

relationship to calculate total contaminants. 

Soil Contaminants Soil & GW Contaminants 

TCE 

PCE 

TOL 

XY 

TCA 

1lDCA 

11DCE 

12DCE 

vc 

(pounds) (pounds) 

98 168 

245 305 

0 0 

0 0 

52 131 

0 0 

0 0 

0 0 

0 0 

Total 396 604 



Production Well (Laver 4) Depth GW - Solvent concentration greater than 100 ug/l with vinvl chloride (Onsite only) 

Based on PW data only. 

TCE 

PCE 

TOL 

XY 

TCA 

11DCA 

11DCE 

12DCE 

vc 

pw-a 

95 

a5 

0 

0 

100 

0 

57 

0 

0 

pw-a pw-a 

106 160 

99 190 

0 0 

0 0 

is2 300 

0 0 

245 250 

0 0 

0 0 

Pw-9 Pw9 PVC9 PiA-10 PW-10 PW-10 PW-14 PW14 PW-14 Aw 
la 67 30 25 92 13 1 72 57 61 

3 9 9 3 14 0 1 5 24 37 
0 0 0 0 3 0 0 0 3 0 

0 0 0 0 0 0 0 0 3 0 
7 9 12 3 22 3 3 12 0 54 
0 0 0 0 0 0 0 0 0 0 
3 5 7 2 7 0 1 4 0 48 

0 0 0 0 0 0 0 6 57 5 
0 0 0 0 0 0 1 4 1400 370 

Total 337 632 900 31 90 58 33 138 16 7 103 1.543 577 

Area of contamination (acres): 7 

Vol of contamination (gal): 102.663,OOO 

Quantity of water soluble contaminants (pounds): 

TCE 52 

PCE 31 

TOL 0 

XY 0 

TCA 46 

11DCA 0 

1lDCE 41 

12DCE 4 

vc 315 

Total 492 

In addition to the contaminants dissolved in the water, contaminants are also adsorbed onto soil particles. Use the Kd relationship 

to calculate total contaminants. 

Soil Contaminants Soil & GW Contaminants 

(pounds) (pounds) 

TCE 

PCE 

TOL 

XY 

TCA 

1lDCA 

11DCE 

12DCE 

vc 

74 

128 

0 

31 

0 

30 

3 

29 

126 

160 

2 

1 

77 

0 

71 

0 

344 

Total 297 781 
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Production Well (Laver 4) Depth GW - Solvent concentration treater than 100 uafl. without vinvl chloride (Onsite onlvl 

Based on P!N data only. 

Pw-9 

TCE 

PCE 

TOL 

XY 

TCA 

11DCA 

11DCE 

12DCE 

vc 

pw-a pw-a pw-a 

95 106 160 

a5 99 190 

0 0 0 

0 0 0 

100 is2 300 

0 0 0 

57 245 250 

0 0 0 

0 0 0 

Total 337 632 900 31 90 58 33 138 19 6 99 138 207 

Area of contamination (acres): 23 

la 

3 

0 

0 

7 

0 

3 

0 

0 

WV-9 Pw-9 PW-10 PW-10 PW-10 PW14 PW-14 PW-14 Avg 

67 30 25 92 13 1 72 57 61 

9 9 3 14 3 1 5 24 37 

0 0 0 3 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 

9 12 3 22 3 3 12 0 54 

0 0 0 0 0 0 0 0 0 

5 7 2 7 0 1 4 0 48 

0 0 0 0 0 0 6 57 5 

0 0 0 0 0 0 0 0 0 

Vol of contamination (gal): 334.917,ooo 

Quantity of water soluble contaminants (pounds): 

TCE 170 

PCE 103 

TOL 1 

XY 0 

TCA 151 

11DCA 0 

11DCE 135 

12DCE 15 

vc 0 

Total 575 

In addition to the contaminants dissolved in the water, contaminants are also adsorbed onto soil particles. Use the Kd relationship 

to calculate total contaminants. 

Soil Contaminants Soil & GW Contaminants 

(pounds) ~POUndS~ 

TCE 241 412 

PCE 421 524 

TOL 2 3 

XY 0 0 

TCA 100 251 

11DCA 0 0 

11DCE 98 233 

12DCE 10 0 

vc 0 0 

Total 872 1,423 
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Production Well (Laver 4) Depth GW - Solvent concentration less than 100 us/l (All areas except Grumman) 

Based on PW data and computer modeling, set concentrations equal to 10% of Layer 4 > 100 ug/l aree . 

TCE 

PCE 

TOL 

XY 

TCA 

1lDCA 

11DCE 

1 ZDCE 

vc 

Average 

6 

4 

0 

0 

5 

0 

5 

0 

Total 21 

Area of contamination (acres): 567 

Vol of contamination (gal): 6,314,020,000 

Quantity of water soluble contaminants (pounds): 

TCE 423 

PCE 256 

TOL 2 

XY 0 

TCA 376 

1lDCA 0 

11DCE 334 

12DCE 36 

vc 0 

Total 1,427 

In addition to the contaminants dissolved in the water, contaminants are also adsorbed onto soil particles. Use the Kd 

relationship to calculate total contaminants. 

Soil Contaminants Soil & GW Contaminants 

(pounds) (pounds) 

TCE 598 1,022 
PCE 1,045 1,301 

TOL 6 8 
XY 0 0 
TCA 249 624 
11DCA 0 0 

11DCE 244 578 
1 PDCE 24 0 
vc 0 0 

Total 2,165 3,532 
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Production-well (Laver 5) Depth GW - Solvent concentration greater than 100 w/l (Onsite areas only) 

Based on PW data only. 

TCE 

PCE 

TOL 

XY 

TCA 

11DCA 

11DCE 

1 PDCE 

vc 

PW-15 Pw-15 Average 

8 54 31 

0 23 12 

0 0 0 

0 0 0 

3 12 8 

0 0 0 

1 3 2 

1 6 4 

0 4 2 

Total 13 102 58 

Area of contamination (acres): 

Vol of contamination (gal): 

10 

207.704.640 

Quantity of water soluble contaminants (pounds): 

TCE 53 

PCE 20 

TOL 0 

XY 0 

TCA 13 

1lDCA 0 

11DCE 3 

12DCE 6 

vc 3 

Total 99 

In addition to the contaminants dissolved in the water, contaminants are also adsorbed onto soil particles. Use the Kd 

relationship to calculate total contaminants. 

Soil Contaminants Soil & GW Contaminants 

(pounds) (pounds) 

TCE 76 129 

PCE 81 101 

TOL 0 0 

XY 0 0 

TCA 9 21 

1lDCA 0 0 

1lDCE 3 6 

12DCE 4 0 

vc 0 4 

Total 172 261 
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Production-well (Lever 5) Depth GW - Solvent concentration less than 100 us/i (All areas except Grumman) 

Based on PW data and computer modeling. Set concentration equal to 10% of Layer 5, > 100 ugll area. 

TCE 

PCE 

TOL 

XY 

TCA 

1lDCA 

1lDCE 

12DCE 
vc 

Average 

3 

1 

0 

0 

1 

0. 

0 

0 

0 

Total 0 0 6 

Area of contamination (acres): 886 

Vol of contamination (gal): 19.264.605,360 

Quantity of water soluble contaminants (pounds): 

TCE 496 

PCE 184 

TOL 0 

XY 0 

TCA 120 

11DCA 0 

11DCE 32 

12DCE 56 

vc 32 

Total 919 

In addition to the contaminants dissolved in the water, contaminants are also adsorbed onto soil particles. Use the Kd 

relationship to calculate total contaminants. 

Soil Contaminants Soil & GW Contaminants 

(pounds) (pounds) 

TCE 701 1,196 

PCE 751 935 

TOL 0 0 

XY 0 0 

TCA 79 199 
1lDCA 0 0 

1lDCE 23 55 

12DCE 37 0 

vc 3 35 

Total 1,594 2,421 
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APPENDIX D 

GROUNDWATER COMPUTER MODELING 



1.0 INTRODUCTION 

This Appendix of the FS report presents the approach and results of the Computer Modeling efforts 

performed at Bethpage Naval Weapons Industrial Reserve Plant (NWlRP) at Bethpage New York, which 

were conducted for the U. S. Navy. 

Bethpage NWIRP is located on 108 acres in Nassau County of Long Island, approximately 20 miles east 

of New York City in a highly industrialized area. Grumman Aerospace Corp. (Grumman) leases property 

from the U. S. Navy as part of its Aerospace manufacturing activities. The histories of the NWIRP and 

Grumman facilities are discussed in detail in the Initial Assessment Study of the NWlRP, the RI/FS Work 

Plan prepared by Gemghty 81 Miller, and the RI report prepared by Halliburton NUS. 

Grumman utilizes 14 high capacity production wells located on the facility for air conditioning and non- 

contact cooling purposes. Water pumped from these wells is returned to the aquifer via several recharge 

basins located across the site. The Bethpage Water District (BWD) operates water supply wells to the 

east and south of the Bethpage NWlRP. 

1.1 OBJECTIVES OF THE COMPUTER MODELING 

The modeling investigation is part of an overall RI/FS program designed to determine the locations of 

any potential sources of contamination on U. S. Navy property, and provide remedial alternatives for 

potential sources which may be present. 

The objective of the computer modeling conducted for the RI report was to provide data on groundwater 

flow in the area of the NWlRP and the potential flow directions of contaminants. Computer modeling was 

conducted for the FS report to determine the location of extraction wells for groundwater remediation, 

and to estimate the approximate time remediation activities will be necessary. The specific objectives 

of the FS phase of the computer modeling at Bethpage NWIRP are listed below: 

FS computer modeling objectives: 

To utilize the calibrated flow model and particle tracking to evaluate remedial alternatives for the 

facility, 

To determine potential contaminant transport directions and contaminant concentrations under 

a variety of pumping and remediation scenarios, and, 
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To determine the approximate amount time remedial actions will be necessary in and around the 

NWlRP facility. 

This report will present a brief review of the computer modeling results of the RI phase, and will focus 

on the results of the FS phase of the computer modeling. A detailed description of groundwater flow, 

hydrogeologic conditions at the facility, as well as the procedures and results of the RI phase of the 

computer modeling are presented in Appendix F of the RI Report, prepared by Halliburton NUS (HNUS, 

1993). 

1.2 ORGANIZATION OF COMPUTER MODELING REPORT 

This appendix summarizes the development of the FS computer modeling efforts and presents their 

results. The report is organized into four sections. Section 1 provides an introduction to the computer 

modeling. Section 2 summarizes the RI phase of modeling. Section 3 discusses the design of the 

groundwater extraction system. Section 4 discusses contaminant transport modeling. 
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2.0 SUMMARY OF RI PHASE COMPUTER MODELING 

This section presents a brief summary of the RI modeling approach and the modeling results. A detailed 

discussion of this phase of modeling is provided in the RI report prepared by Halliburton NUS (HNUS, 

1993). Computer modeling was performed for the RI phase of the investigation at the NWIRP as part 

of an integrated investigation to determine the locations of any potential sources of contamination on U.S. 

Navy property. The objectives of the RI modeling are listed below. 

RI computer modeling objectives: 

To provide a general characterization of the subsurface conditions underlying Bethpage 

NWIRP; 

To develop a localized flow model which accumtely represents groundwater flow in the area 

around the Grumman site, with an emphasis on the groundwater flow in and around the 

NWlRP; and, 

To model the flow directions and rate of travel for simulated contaminant releases under a 

variety of production well and recharge basin pumping conditions. 

2.1 RI MODELING APPROACH 

Data Collection / Analysis: 

The first portion of the modeling process is to compile the existing data. The available, relevant data 

regarding site hydrogeologic conditions and groundwater quality was collected and reviewed. 

Groundwater elevation data, meteorological conditions, pumping and recharge data, and well location 

data that was required for model activities was identified and obtained from Grumman, state, and Federal 

sources. To more fully define the aquifer parameters at the site, two pumping tests were conducted at 

the NWIRP. 

Conceptual Model: 

A conceptual model of the groundwater system was developed from information gathered after the data 

collection phase. The conceptual model identified and incorporated the key hydrogeologic characteristics 

at the site, potential contaminant source information, and locations of the BWD water supply wells in the 
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area. In addition, the mtionale for assumptions and simplifications made to the natural site conditions 

were reported and described in the conceptual model. 

Computer Code Selection: 

A groundwater flow modeling code was selected for the modeling project. The MODFLOW model, 

developed by the U. S. G. S. was selected for the project. This flow model was able to incorporate the 

key aspects of the conceptual model, and has been well tested and verified. In addition, particle tracking 

and contaminant transport applications are supported by this groundwater flow model. 

Flow Model Calibration: 

The site wide flow model was developed by configuring the conceptual model into a format which is 

compatible for input into the flow model and entering initial values for aquifer parameters into the flow 

model. The model was then calibmted for two steady-state pumping conditions, and two transient 

pumping test simulations. The flow model was calibrated by adjusting initial values of parameters, such 

as, vertical and horizontal hydraulic wnductivities, storage and boundary conditions. Calibration 

continued until the water level elevations at 61 monitoring wells (in steady-state simulations) and the 

modeled dmwdowns (in transient pump test simulations) were adequately wmpamble to measured 

values. 

Flow Model Validation: 

The calibrated model was validated using two steady-state pumping conditions and resulting water 

elevations which were not previously used in calibration. For each month of water elevation data used 

for validation, the pumping/recharge rates of Grumman production wells and recharge basins were input 

into the model, and the model results were compared against the measured water level elevations at 61 

monitoring wells. 

Particle Tracking: 

Particle tracking was performed to determine the possible directions and rates of contaminant movement 

following a simulated contaminate release from potential sources. Particle tracking was performed under 

a variety of pumping and recharge conditions, from a variety of potential sources. This approach allows 

for several potential release scenarios to be examined. An analysis of the rate of particle movement and 

the three dimensional movement of particles throughout the aquifer was also conducted. 
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Sensitivity Analysis: 

Sensitivity analyses was performed to determine how sensitive the model output is to changes in aquifer 

parameters. The sensitivity analyses involved changing aquifer parameters by incremental amounts and 

evaluating these effects on model predictions. The results were used to quantify model accuracy and 

model assumptions. 

2.2 SUMMARY OF RI MODEUNG RESULTS 

The computer modeling performed for the NWIRP site accurately simulated water levels in 56 of 81 

monitoring wells in the February, 1992 pumping condition and accurately simulated water levels in 55 

of 61 monitoring wells in the August, 1992 pumping condition. The wells which fell outside the calibration 

criteria of +/- 2.0 ft are in the immediate vicinity of active production wells or recharge basins, which may 

account for these disparities. Statistical analysis (linear regression and residual contour plots) performed 

on the calibrated steady-state model data indicates a nearly direct correlation in modeled and measured 

values of head, and that no significant trends exist in the distribution of model error. 

Model simulation of pumping test #1 showed very similar results to data measured during the pumping 

test. A comparison of measured and modeled drawdowns (in the pumping well and the observation 

wells) shows very close agreement of measured and modeled data. In addition, the time-drawdown 

curves for modeled and measured data exhibit very similar results. The simulation of pumping test #2 

was more difficult because of the small amounts of dmwdown produced in the observation wells and due 

to the size of the model grid-blocks. Model simulations were within 1.0 ft of measured dmwdowns for 

pumping test #2. 

During model validation, the model was used to simulate water elevations for two months of data. The 

model accurately predicted water levels in 59 of 61 monitoring wells in the January, 1992 pumping 

condition and accurately simulated water levels in 54 of 61 monitoring wells in the August, 1992 pumping 

condition. 

Sensitivity analysis was conducted for all aquifer parameters. Results indicate that the model is not 

highly sensitive to increases in horizontal or vertical hydraulic conductivity of up to 50% of calibrated 

values. The model showed significantly increased error if horizontal or vertical hydmulic conductivity 

were decreased more than 25Or6 from calibrated values. Time-drawdown curves for shallow monitoring 

wells indicate that the model is sensitive to and increase in storage of 25%. Recharge and porosity 

exhibit linear (predictable) effects on model output. Sensitivity analysis indicates that moving the north 

constant head boundary 1400 ft to the north does not have a significant effect on the capture zones of 

the BWD wells BP-07, BP-08 and BP-09. 
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Particle tmcking indicates that under current pumping conditions particles released from Site 1 will be 
captured by Grumman production wells, and BWD wells will not capture particles from the NWlRP ‘?_ 
recharge basins. Under high pumping (past) conditions at Grumman and average BWD rates, Site 1 
particles are captured by Grumman production welts. A small number of particles may $ffect BWD well 
BP-08, and to a lesser extent, BWD well BP-09. If Grumman production wells and BWD wells pump at - 
a high rate for sustained periods (as simulated by the steady-state model), all Site 1 particles are 
captured by Grumman production wells, and 19Or6 of the particles released may move from the NWIRP 
recharge basins to BWD wells. These pumping conditions may have occurred for short time periods in - 
the past, although the high pumping conditions may not have continued for extended periods of time as 
simulated in the steady-state model runs. Assuming no Grumman production well or recharge basin _ 
activity and average pumping conditions at the BWD wells, Site 1 particles move to the southern constant 
head boundary, and the capture zone of the BWD wells is notyffected by NWlRP recharge basins. 
Under high BWD well pumping rates, particles released from Site 1 are captured by BWD wells BP-10 - 
and BP-11. 

? \ 
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3.0 GROUNDWATER EXTRACTION SYSTEM 

The first portion of the FS phase of computer modeling was to determine the location of extraction wells. 

The remediation system will capture and remediate the groundwater contamination which may be present 

in and around the NWlRP, and the surrounding area. The particle tracking program MODPATH was 

used to determine the capture zones of each extraction well in order to design a remediation system that 

will capture contamination which may be present. 

3.1 CONTAMINANT CONCENTRATIONS 

Contaminant concentration contour maps were developed for the on-site and off-site area, around the 

NWIRP. These contaminant concentration contour maps (Figures 3-l to 3-5) illustrate the maximum 

concentration of the three main chemicals of concern, TCE, TCA and DCE for each layer of the model. 

Two contaminant concentration contours are shown, the 5 ppb contour and the 100 ppb contour. 

The primary source of data used for constructing these maps was analytical data derived from sampling J 

activities at shallow, intermediate and deep HNUS wells, Grumman monitoring wells, and Grumman 

production wells. In addition to analytical data, particle tmcking results from the RI phase of computer 

modeling were used to estimate the extent of contamination which may be present in each model layer. 

Particle tracking data was used to fill in data gaps, and to estimate if contamination was likely to be 

present in an area where groundwater data was not available. 

3.2 MODEUNGPROCEDURE 

The groundwater extraction systems were designed using a combination of particle tracking and 

contaminant transport modeling simulations. Figure 3-6 shows the modeling procedure used to design 

the on-site/near-site and the off-site remediation systems. This iterative process is described below. 

Initial locations and pumping rates of extraction wells were determined, based on the extent of 

the contaminated groundwater plume present in each model layer. 

Particle tracking analysis was performed to determine the capture zone for each extraction 

well. 

Particle tracking results were compared to contaminant concentration contour maps to 

determine if the majority of contaminants were being captured by the remediation system. 

The contaminant transport model MT3D was run, utilizing the extraction well locations and 

pumping rates determined using particle tracking. Remediation times and contaminant 

concentrations were determined based on this remediation design. 

Areas of unacceptably high contaminant concentrations were determined, and extraction well 
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TABLE 3-l 
WELLS USED IN ON-SITE / NEAR-SITE REMEDIATION SYSTEM 

Note: l indicates wall was added during second on-site/near site transport simulation. 



Figures 3-8 to 3-12 illustrate the extent of the 100 ppb contaminant contour and the capture zone of each 

extraction well, for each of the 5 model layers. As shown in these figures, the capture zone of the 

remediation wells is concurrent with the contamination present within the model layer. The majority of 

water reaching the extraction wells originates at the NWIRP recharge basins, which receive the treated 

groundwater from the extraction system. 

Following the design of the on-site/near-site remediation system based on particle tracking analysis, a 

contaminant transport model was run to determine the effectiveness of the remediation system, and to 

estimate cleanup times for the contaminated groundwater. Results of the contaminant transport section 

of the FS computer modeling are summarized in Section 4.0. 

3.3.2 Off-Site Extraction Svstem 

The off-site extraction system was designed to remediate the groundwater contamination which may be 

present on NWlRP property, and any contamination above MCL’s (greater than 5 ppb) throughout the 

modeled area. Figures 3-l to 3-5 show the extent of the 5 ppb contaminant plume in layer 1 through 

layer 5. As seen in these figures, the 5 ppb contaminate plume (for TCE, TCA, or PCE) covers a 

significantly larger area, extending well beyond the NWlRP facility boundary. The off-site extraction 

system was designed to remediate groundwater which may have been contaminated due to past 

activities at the NWIRP, with concentrations greater than 5 ppb and does not address contaminants which 

may be present from other sources. 

The off-site remediation system consists of the 14 extraction wells (E-l to E-14) and 4 Grumman 

production wells (PW-0 ,,, PW-09, PW-10, PW-14) used in the on-site/near-site remediation system, and 
f! 

includes 9 additional extraction wells (E-15 to E-23) which capture the contamination which may be 

present east and south of the NWlRP facility. Figure 3-13 illustrates the location of the extraction wells 

used in the off-site remediation system. Table 3-2 lists the pumping rates and depths of the proposed 

extraction wells and the Grumman production wells which are included in the off-site remediation system. 

The remaining northern Grumman production wells (PW-11, PW-13, PW-15, PW-16) were considered 

to be inactive. Southern Grumman production wells (PW-1 through PW-6) were assumed to be pumping 

at 199111992 average rates. The proposed extraction wells of the off-site system (E-15 through E-23) 

have pumping rates between 70 and 1150 gpm from each layer from which they are pumping. The 

water pumped from extraction wells E-l to E-14, and PW-08, PW-09, PW-10, PW-14 (ie., the wells 

included in the on-site/near-site system) was assumed to be returned to the aquifer through the NWIRP 

recharge basins (via outfalls 001/004). The water pumped from extraction wells E-15 to E-21 was 

assumed to be returned through the east recharge basin and water from E-22 and E-23 was returned 

through the south Grumman recharge basins (outfall 005). All water pumped from the extraction wells 

used in the off-site system was assumed to be returned to the aquifer near the extraction well after being 

passed through an air stripper, or other device which removes the volatile organic chemicals. 
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TABLE 3-2 
WELLS USED IN OFF-SITE REMEDIATION SYSTEM 

II Remedwon 
I 

Well 

I 

Model 

I 

Model 

I 

Pumpbtg RaL 

I 

Recharga Basin 

S-m Number’ Row, Column w=r (slpm) Recetvhg WaLr 

PW-08 

PW-09 

PW-10 

PW-14 

F-1 

15,13 

16, 16 

18,19 

21,13 

22 11 

22 

900 

900 

558 
342 

100 

NWIRP 
Rp& 

NWIRP 
- . -, . . i 100 3 100 100 R’,-;D’ 

[ E-3 1 29,16 1 d 1 100 
100 
100 4 .-- 
100 

E-4 31.20 1 100 - 
2 

: 
:: 
100 

E-5 34,23 : 100 
100 

3 100 100 

E6 36,27 : 100 
100 

4 100 

E-9 28,26 
: 
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Table 3-2, page 2 

Rcmedblkn Recharpc Basin 
Rccelvbtg Water 

D-3-19 



The capture zone of each extraction well used in the off-site extraction system was determined using the 

particle tracking portion of the computer modeling. During the FS phase of modeling, the location and 

pumping rate of each extraction well was adjusted to maximize the capture of the contaminant plume. 

Figures 3-14 to 3-18 illustrates the extent of the 5 ppb contaminant contour and the capture zone of each 

extraction well, for each of the 5 model layers. As shown in these figures, the capture zone of the 

remediation wells is concurrent with the contamination present within the model layer. In model layers 

1, 2 and 3, the majority of water reaching the extraction wells originates at the NWIRP recharge basins. 

The capture zones of layers 4 and 5 extraction wells show increased recharge from the eastern recharge 

basins. 

Following the design of the on-site/near-site remediation system based on particle tracking analysis, a 

contaminant transport model was run to determine the effectiveness of the remediation system, and to 

estimate cleanup times for the contaminated groundwater. Results of the contaminant transport section 

of the FS computer modeling are summarized in Section 4.0. 
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4.0 CONTAMINANT TRANSPORT MODELING 

Contaminant transport modeling was performed following the particle tracking portion of the FS computer 

modeling. The three-dimensional transport model used for this project (MT3D) simulates advection, 

dispersion, and chemical reactions which effect contaminant movement and concentrations through time. 

Transport modeling was used to estimate contaminant concentrations in groundwater under a variety of 

extraction wells pumping condition order to determine the most effective remediation design. Note that 

contaminant transport calibration was not conducted because of limited knowledge of the historic disposal 

activities. As a result contaminant transport parameters were based on data collected on-site and 

literature values. All contaminant transport modeling results should be considered approximations. 

4.1 CONTAMINANT TRANSPORT MODELING PROCEDURE 

The contaminant transport model uses output data from the groundwater flow model, and incorporates 

data on aquifer parameters to determine chemical concentrations in groundwater at each grid-block of 

the model. Three chemicals (TCE, TCA, PCE) are present in groundwater in the vicinity of the NWIRP 

site in significantly high concentrations. Contaminant transport was simulated for these three chemicals 

of concern. Aquifer and chemical properties used in the MT3D model are listed in Table 4-l. 

TABLE 4-l 
AQUIFER PARAMETERS USED IN CONTAMINANT TRANSPORT MODEL 

II AQUIFER PARAMETERS: II 

POROSITY 0.20 

RATIO OF HORIZONTAL TO LONGITUDINAL 0.10 
DISPERSIVITY 

RATIO OF HORIZONTAL TO VERTICAL 
DISPERSIVITY 

0.01 

II CONTAMINANT DATA: 

TCE 

TCA 

PCE 

CHEMICAL PARTITION COEFFICIENT, Kd (UKg) 

0.23 

0.11 

0.67 
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As illustrated in Figure 3-6, the remediation design is an iterative process with refinements in the 

remediation system being incorporated after each contaminant transport simulation. Transport modeling 

was initiated after an initial remediation design was developed, to determine the relative effectiveness 

of the remediation system and clean-up times which may be required. During the second round of 

contaminant transport modeling, additional extraction wells were added to the on-site and off-site systems 

to accelerate the remediation of groundwater. 

4.2 CONTAMINANT TRANSPORT RESULTS 

Contaminant transport modeling was performed using current chemical concentrations in groundwater 

as initial conditions, and simulating 50 years of pumping using the on-site and off-site remediation 

systems. Past activities which contributed to groundwater contamination at the site are unknown. For 

this reason, groundwater concentrations were simulated exclusively for future (predictive) conditions. 

4.2.1 Cunent Groundwater Concentrations 

The current concentrations of the three chemicals of concern in groundwater were derived from analytical 

data gathered during groundwater sampling events, and particle tracking data from the RI phase of 

computer modeling. Areas which contain no monitoring well data were assigned an initial concentration 

of 5 ppb, if particle tracking analysis indicated groundwater may have been influenced by recharge water 

from the NWIRP recharge basins. These basins may have contained the volatile organ& in the past 

when pumping from the aquifer was occurring at an accelerated rate. 

Current concentrations of TCE for model layer 1 to layer 5 are illustrated on Figures 4-1 to 4-5. Current 
concentrations of TCA for each model layer are illustrated on Figures 4-6 to 4-10. Current concentrations 

of PCE are illustrated on Figures 4-11 to 4-15. 

4.2.2 Curmnt Pumpincr Conditions (No Remedial Action1 

Contaminant transport modeling was performed for current pumping conditions assuming no additional 

remediation wells were installed, and all Grumman production wells and BWD wells were pumping at 

1991/1992 average rates. This no-action scenario is included to provide a frame of reference for the 

treatment options, by determining what level of contaminants will be present if no remediation system 

is installed. All water pumped from the north Grumman production wells was returned to the NWIRP 

recharge basins, and water from the south Grumman production wells was returned to the south 

Grumman recharge basins. Water returned to these basins was assumed to be free of contaminants. 

Figures 4-16 to 4-20 illustrate TCE concentrations in each model layer after 30 years of current pumping 
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Figure 4-l Layer 1, TCE Current Conditions (0 years), Contour Interval = 100 ppb. 
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Figure 4-2 Layer 2, TCE Current Conditions (0 years), Contour Interval = 100 ppb. 
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Figure 4-3 Layer 3, TCE Current Conditions (0 years), Contour Interval = 100 ppb. 
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Figure 4-4 Layer 4, TCE Current Conditions (0 years), Contour Interval = 10 ppb. 
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Figure 4-5 Layer 5, TCE Current Conditions (0 years), Contour Interval = 10 ppb. 
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Figure 4-6 Layer 1, TCA Current Conditions (0 years), Contour Interval = 100 ppb. 
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Figure 4-7 Layer 2, TCA Current Conditions (0 years), Contour Interval = 10 ppb. 
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Figure 4-8 Layer 3, TCA Current Conditions (0 years), Contour Interval = 10 ppb. 
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Figure 4-9 Layer 4, TCA current conditions (0 years), Contour Interval = 10 ppb. 
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Figure 4-10 Layer 5, TCA Current Conditions (0 years), Contour Interval = 1 ppb. 
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Figure 4-l I Layer 1, PCE Current Conditions (0 years), Contour Interval = 100 ppb. 
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Figure 4-12 Layer 2, PCE Current Conditions (0 years), Contour Interval = 100 ppb. 
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Figure 4-13 Layer 3, PCE Current Conditions (0 years), Contour Interval = 10 ppb. 
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Figure 4-14 Layer 4, PCE Current Conditions (0 years), Contour Interval = 10 ppb. 
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Figure 4-15 Layer 5, PCE Currant Conditions (0 years), Contour Interval = I ppb. 
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Figure 4-16 Layer 1, Average Pumping Conditions (No Action), TCE after 30 years, 

Contour Interval = 100 ppb. 
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Figure 4-17 Layer 2, Average Pumping Conditions (No Action), TCE after 30 years, 

Contour Interval = 100 ppb. 
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Figure 4-18 Layer 3, Average Pumping Conditions (No Action), TCE after 30 years, 

Contour interval = 100 ppb. 
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Figure 4-19 Layer 4, Average Pumping Conditions (No Action), TCE after 30 years, 

Contour interval = 100 ppb. 
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Figure 4-20 Layer 5, Average Pumping Conditions (No Action), TCE after 30 years, 

Contour Interval = 100 ppb. 
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conditions. Figures 4-21 through 4-25 show TCA concentrations after 30 years, and Figures 4-26 to 4-30 

show PCE concentrations after 30 years. 

4.2.3 On-Site I Near-Site Remediation Svstem 

Initial Transport Simulation 

The initial on-site/near-site remediation system was focused on areas where groundwater shows the 

highest level of contamination. Specifically, wells were located to remediate the ‘hot-spot’ of 

contamination present in layer 1 in the vicinity of Site 1, and the northwest-southeast trending plume 

present in layer 2 (see Figures 4-I to 4-15). Initial concentrations of contaminants in model layers 3, 

4 and 5 show substantially lower levels of TCE, TCA and PCE compared to the concentrations found in 

layer 1 and layer 2. Well were located in layer 3 to remediate groundwater contamination which may 

exist currently, or which may enter layer 3 from layer 2 due to the downward flow gradient. Existing 

Grumman production wells were used as extraction wells for contamination in layer 4 and layer 5. For 

the initial transport simulation the on-site/near-site extraction wells were placed within the long axis of 

the contamination plume, as close to Navy proper&y as possible. The initial remediation system 

consisted of PW-08, PW-09, PW-10, PW-14, and wells E-l through E-9. Production wells had pumping 

rates of 900 gpm, extraction wells had pumping rates of 100 gpm. Pumping rates and well locations for 

the on-site / near-site extraction system are listed on Table 3-l. Ail water pumped from the extraction 

wells was returned to the NWIRP recharge basins. Southern Grumman production wells and BWD wells 

were pumping at 199111992 average rates. The acceptable clean-up goal, using this remediation 

system was chosen to be approximately 30 years. 

Figures 4-31 to 4-35 illustrate TCE concentrations in each model layer after 30 years of pumping the 

remediation system. Figures 4-36 through 4-40 show TCA concentrations after 30 years, and Figures 

4-41 to 4-45 show PCE concentrations after 30 years. 

As shown in Figures 4-36 to 4-40, after the 30 year remediation simulation, TCA concentrations are 

reduced significantly, to less than 35 ppb. However, significant TCE contamination was present in layer 

3, to the west of well E-5. In addition, significant PCE contamination was present in layer 2 west of well 

E-8. Additional extraction wells were added in the second transport simulation to address these areas 

of contamination which persisted after 30 years. 

Second Transport Simulation 

For the second transport simulation five extraction wells were added to the on-site/near-site remediation 

system to address the regions of contamination remaining after 30 years, as noted above. Extraction 
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Figure 4-21 Layer I, Average Pumping Conditions (No Action), TCA after 30 years, 

Contour Interval = 1 ppb. 
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Figure 4-22 Layer 2, Average Pumping Conditions (No Action), TCA after 30 years, 

Contour Interval = 10 ppb. 

Earn? E- 
8 

E- 
t? 

E- 1 
8 

E- 
t+ E- 

B 

SCALE 1 inch = 2130 ft 
I i I I 1 

l = Production Well Location 
+ = HNUS or Geraghty 6c Miller Monitoring Well 
0 - Extraction Well Location 
Note: Starting concentmtion contour = 5 ppb 

D-4-25 - 



Figure 4-23 Layer 3, Average Pumping Conditions (No Action), TCA after 30 years, 

Contour Interval = 10 ppb. 
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Figure 4-24 Layer 4, Average Pumping Conditions (No Action), TCA after 30 years, 

Contour Interval = 10 ppb. 

“W 

t 

'W 

SCALE 1 inch = 2130 ft 
I I I I I 

l = Production Well Location 
+ = HNUS or Geraghty dc Miller Monitoring Well 
0 = Extraction Well Location 
Note: Starting concentmtion contour = 5 ppb 

D-4-27 - 



Figure 4-25 Layer 5, Average Pumping Conditions (No Action), TCA after 30 years, 

Contour Interval = 10 ppb. 
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Figure 4-26 Layer I, Average Pumping Conditions (No Action), PCE after 30 years, 

Contour lntenral = 100 ppb. 
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Figure 4-27 Layer 2, Average Pumping Conditions (No Action), PCE after 30 years, 

Contour lntenral = 100 ppb. 
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Figure 4-28 Layer 3, Average Pumping Conditions (No Action), PCE after 30 yea=, 

Contour Interval = 100 ppb. 
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Figure 4-29 Layer 4, Average Pumping Conditions (No Action), PCE after 30 years, 

Contour Interval = 10 ppb. 
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Figure 4-30 Layer 5, Average Pumping Conditions (No Action), PCE after 30 years, 

Contour Interval = 10 ppb. 
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Figure 4-31 Layer 1, On-Site System, Initial Run, TCE after 30 years, Contour Interval = 1 ppb. 
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Figure 4-32 Layer 2, On-Site System, Initial Run, TCE after 30 years, Contour Interval = 10 ppb. 
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Figure 4-33 Layer 3, On-Site System, Initial Run, TCE after 30 years, Contour Interval = 10 ppb. 
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Figure 4-34 Layer 4, On-Site System, Initial Run, TCE after 30 years, Contour interval = 1 ppb. 
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Figure 4-35 Layer 5, On-Site System, Initial Run, TCE after 30 years, Contour Interval = 1 ppb. 
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Figure 4-36 Layer 1, On-Site System, Initial Run, TCA after 30 years, Contour Interval = 1 ppb. 
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Figure 4-37 Layer 2, On-Site System, Initial Run, TCA after 30 years, Contour interval = 1 ppb. 
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Figure 4-38 Layer 3, On-Site System, Initial Run, TCA after 30 years, Contour Interval = 10 ppb. 
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Figure 4-39 Layer 4, On-Site System, Initial Run, TCA after 30 years, Contour Interval = 1 ppb. 
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Figure 4-40 Layer 5, On-Site System, Initial Run, TCA after 30 years, Contour Interval = 1 ppb 
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Figure 4-41 Layer 1, On-Site System, Initial Run, PCE after 30 years, Contour Interval = 10 ppb. 
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Figure 4-42 Layer 2, On-Site System, Initial Run, PCE after 30 years, Contour Interval = 10 ppb. 
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Figure 4-43 Layer 3, On-Site System, Initial Run, PCE after 30 years, Contour tnterval = 10 ppb. 
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Figure 4-44 Layer 4, On-Site System, Initial Run, PCE after 30 years, Contour Interval = 1 ppb. 
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Figure 4-45 Layer 5, On-Site System, Initial Run, PCE after 30 years, Contour Interval = 1 PPb. 
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wells E-10 through E-14 are located in model layers 2 and 3. These wells were pumping at rates of 100 

gpm from layer 2 and/or layer 3 only. Transport simulations were run for TCE and PCE which showed 

the highest levels of contamination after the initial run. Due to the significantly lower levels of TCA 

contamination after 30 years, transport of this chemical was not simulated for the second transport run. 

Figures 4-46 to 4-50 illustrate TCE concentrations in each model layer after 30 years of pumping the 

remediation system. Figures 4-51 through 4-55 show PCE concentrations after 30 years. 

As seen in these figures, TCE concentrations layer 3, to the west of well E-5 are significantly lower than 

in the initial transport simulation. PCE concentrations in layer 2 west of well E-8 also show improvement 

compared to the initial transport simulation. It is likely that improvements in groundwater contaminant 

concentrations could be achieved with additional adjustments (optimization) of well pumping rates and 

well locations in concert with subsequent transport model simulations. 

4.2.4 Off-Site Remediation Svstem 

The off-site remediation system was directed at all groundwater with concentrations of greater than 5 ppb 

for any of the three chemicals of concern. In addition to the plume of contamination in the immediate 

vicinity of the NWlRP, low levels of contaminants may be present to the east of the facility in layers 2 

and 3, and to the south and east in layers 4 and 5. To prevent further migration of these contaminants, 

and to remediate this groundwater, extraction wells were located to capture the northern and southern 

portion on the ~5 ppb plume. The off-site system consists of Grumman production wells PW-08, PW-09, 

PW-10 and PW-14 in layers 4 and 5, on-site extraction wells E-l to E-9 which are screened in layers 1 

through layer 4, and off-site extraction wells E-15 to E-23, screened in layers 2 through 5. Table 3-2 

lists pumping rates and depths of each well in the off-site remediation system. Water pumped from the 

Grumman production wells and extraction wells E-l through E-9 was assumed to be returned to the 

NWlRP recharge basins. Water from E-15 through E-21 was assumed to be pumped to the east 

(municipal) recharge basin, while water from E-22 and E-23 was returned to the south Grumman 

recharge basins. 

Figures 4-56 to 4-60 illustrate TCE concentrations in each model layer after 30 years of pumping the off- 

site remediation system. Figures 4-61 through 4-65 show TCA concentrations after 30 years, and 
Figures 4-66 to 4-70 show PCE concentrations after 30 years. Results of the contaminant transport 
modeling for TCE, TCA and PCE show significantly reduced levels of contamination at both on- and off- 

site locations compared to the initial chemical concentrations. 
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Figure 4-46 Layer 1, On-Site System, Second Run, TCA after 30 years, Contour Interval = 10 ppb. 
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Figure 4-47 Layer 2, On-Site System, Second Run, TCA after 30 years, Contour Interval = 10 ppb. 
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Figure 4-48 Layer 3, On-site System, Second Run TCA after 30 yea=, Contour Intend = 1 PPb. 
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Figure 4-49 Layer 4, On-Site System, Second Run, TCA after 30 years, Contour Interval = 1 ppb. 
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Figure 4-50 Layer 5, On-Site System, Second Run, TCA after 30 years, Contour Interval = 1 PPb. 
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Figure h-51 Layer 1, On-Site System, Second Run, PCE after 30 years, Contour Interval = 10 ppb. 
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Figure 4-52 Layer 2, On-Site System, Second Run, PCE after 30 years, Contour Interval = 10 ppb. 
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Figure 4-53 Layer 3, On-Site System, Second Run, PCE after 30 years, Contour Interval = 10 ppb 
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Figure 4-54 Layer 4, On-Site System, Second Run, PCE after 30 years, Contour Interval = 1 ppb. 
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Figure 4-55 Layer 5, On-Site System, Second Run, PCE after 30 years, Contour Interval = 1 ppb. 
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Figure 4-56 Layer 1, Off-Site System, TCE after 30 years, Contour Interval = 10 ppb. 
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Figure 4-57 Layer 2, Off-Site System, TCE after 30 years, Contour Interval = 10 ppb. 
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Figure 4-58 Layer 3, Off-Site System, TCE after 30 years, Contour Interval = 10 ppb. 
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Figure 4-59 Layer 4, Off-Site System, TCE after 30 years, Contour Interval = 1 ppb. 
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Figure 4-60 Layer 5, Off-Site System, TCE after 30 years, Contour Interval = 1 ppb. 
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Figure 4-61 Layer I, Off-Site System, TCA after 30 years, Contour Interval = 1 ppb. 
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Figure 4-62 Layer 2, Off-Site System, TCA after 30 years, Contour Interval = 1 ppb. 
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Figure 4-63 Layer 3, Off-Site System, TCA after 30 years, Contour Interval = 1 ppb. 
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Figure 4-64 Layer 4, Off-Site System, TCA after 30 years, Contour Interval = 1 ppb. 
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Figure 4-65 Layer 5, Off-Site System, TCA after 30 years, Contour Interval = 1 ppb. 
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Figure 4-66 Layer 1, Off-Site System, PCE after 30 years, Contour Interval = 10 ppb. 
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Figure 4-67 Layer 2, Off-Site System, PCE after 30 years, Contour Interval = 10 ppb. 
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Figure 4-68 Layer 3, Off-Site System, PCE after 30 years, Contour Interval = 10 ppb. 
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Figure 4-69 Layer 4, Off-Site System, PCE after 30 years, Contour interval = 10 ppb. 
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Figure 4-70 Layer 5, Off-Site System, PCE after 30 years, Contour Interval = 1 ppb. 
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NAVAL WEAPONS INDUSTRIAL RESERVE PLANT 
Bethpage, New York 
No Action 
Alternative Sl 
(OMNWNAl) Z/11/94 

Annual Costs 

********************$*XSt*Sf*****************************************%******** 

ITEM 1: ITEMS * 
* COST PER * 
* 5YEARS * NOTES 

*******************t**************************************************** 
1. Site Review * 20000.00 * Analysis Review performed for 

* * years 5,10,15,20,25,30 
* * 

************************************************************************ 
* * Post Remedial monitoring will 

TOTAL ANNUAL * * be performed for years 
COST * 20000.00 * 5,10,15,20,25,30 

*****t****t******X****************************************************** 
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NAVAL WEAWNS INDUSTRIAL RESERVE PLANT 
Bethpage, New York 
Impermeable Capping 
Current Industrial Use 
Alternative S2A 
Sheet 1 of 2 
INWBS2A) 
2/11/94 

Item 
----------------------------------- 

MOBILIZATION/DEHOBILIZATION 
1) Office Trailer (2) 
2) Storage Trailer (1) 
3) Construction Survey 
4) Portable Communication Equipment 
5) Equipment Mobilication/Demobilication 
6) Site Utilities 
7) Security 
8) Decontamination Trailer 
DECONTAIIINATION FACILITIES AND SERVICES 
1) Laundry Service 
2) Truck Decon Pad 

a) Concrete Pad - 8" 
b) Gravel Base - 6" 
c) Curb 
d) Collection Sump 
e) Splash Guard 

31 Decontamination Services 
4) Decon Water 
5) Personnel Decon Pad 

a) Concrete Pad - qfl 
b) Gravel Base - 4" 
c) Curb 

6) Clean Water Storage Tank 
7) Spent Water Storage Tank 

CAPPING 
I) Gravel Layer - 6" 

WY 
--- 

Uuit Cost ToLsI COSL 'I'1 t I il I 
_______________--________________ _-____-_______--___------------ "irec(.------------------ 

Unit Sub. Mat. Labor Equip. Sub. Mat. Labor Equip. cost Comment s 
---- _-----___----___----------------- -______-_____----___----------------------~-----------~--- 

6 
6 

MO 1000.00 
MO 5oo.DD 
LS 10000.00 

SETS 15OO.DD 
LS 25000.00 
MO 4000.00 
MO lOOOO.OD 
MO 1500.00 

WKS 250.00 

CY 
CY 
LF 

SF 
MO 1200.00 

GAL .2D 

CY 
CY 
LF 

6000 
3000 

10000 
6000 

25000 

6000 
3000 

1OOOD 
6000 

25000 
24000 
60000 

9000 

6000 

48000 
3389 
3679 

13020 
10800 

4 

6 
6 
6 

24 

240 
180 
720 

6 
4800 

6 
79200 

18 
18 

360 
3 
3 

10533 

24000 
60000 

70.00 125.00 
7.50 3.33 
3.07 1.99 

1450.00 500.00 
1.25 1.00 

5.00 
8.00 

.05 
220.00 

16800 
1350 
2210 
8700 
6000 

30000 
599 

1433 
3000 
4800 

1200 
1440 

36 
1:i20 

7200 7200 
15840 15840 

70.00 125.00 
7.50 3.33 
3.07 1.99 

3000.00 300.00 
5000.00 400.00 

6.00 2.70 

5.00 
8.00 

.D5 

1260 2250 
135 60 

1105 716 
9000 900 

15000 1200 

63198 

168536 

63198 

28439 78260 
8848 28123 

56881 156528 
17696 56219 
28439 78260 

8848 28123 

90 
144 

18 

113759 313048 
26544 24016 

4780 3801 

3600 
339 

1840 
9900 3000 (;:I I I I)11 

16200 5000 Callon 

169897 
36971 

381945 
73945 

169897 
36971 

214880 
426807 

50560 
22578 

CY 7.43 
a) Place, Spread & Compact 10533 CY .84 2.67 

2) Clay Layer - 12" 21067 CY 8.00 2.70 7.43 
a) Place, Spread & Compact 21067 CY .84 2.67 

3) Gravel Layer - 6" 10533 CY 6.00 2.70 7.43 
a) Place,.Spread & Compact 

4) Filter Fabric - 2 Layers 
5) Soil - 24" 

a) Place 6 Spread 
6) Revegetation 
-----__---______-___--------------- 

10533 CY .84 2.67 
126400 SY 1.70 

42133 CY 4.50 2.70 7.43 
42133 CY .63 .57 

569 MSF 24.60 8.40 6.68 

234880 

386920 370490 339192 770656 1867258 



NAVAL WEAWNS INDUSTRIAL RESERVE PLANT 
Bethpage, New York 
Impermeable Capping 
Current Industrial Use 
Alternative S2A 

Sheet 2 of 2 
(NWBS2A) 
2/11/94 

Unit Cost 

I ten ety Unit Sub. Mat. Labor Equip. 
----------------------------------- 

PAGE 1 TOTAL 

Total CosL ToLal 
-----------___-_--------------- Direct------------------ 

Sub. Mat. Labor Equip. cost Comments 
---------------------------------------------------------- 

386920 370490 339192 770656 1867258 

Burden @ 30% of Labor Cost 101758 101758 
Labor C 10% of Labor Cost 33919 33919 
Uaterial e 10% of Material Cost 37049 37049 
Subcontract C 10X of Sub. Cost 38692 38692 

Total Direct Cost 

Indirects @ 75% of Total Direct Labor Cost 
Profit C 10% of Total Direct Cost 

Health & Safety Monitoring @ 10% 

Total Field Cost 

425612 407539 474869 770656 2078676 

356151 356151 
207868 

- - - - - - - - - 

2642695 
264269 

---- ----- 

2906964 

Contingency e 20% of Total Field Cost 581383 
Engineering C 10% of Total Field Cost 290696 

TOTAL COST THIS PAGE 3779054 



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT 
Bethpage, Rew York 
Impermeable Cap 
Current Industrial Use 
Alternative S2A 
(OMNWC2A) 2/11/94 

Annual Costs 

********************************************************************************$$** 

ITEM * ITEM$ * ITEM$ * 
* ANNUAL COST * COST PER * 
* * 5YEARs * NOTES 

***************t******************************************************************** 
1. Cap Maintenance * 15000.00 * * Inspection, Erosion Control, 

1 * * Mowing & Revegetation 
* * * 

**********************#*************************************~*********************** 
2. Site Review 1: * 20000.00 * Analysis Review performed for 

* * * years 5,10,15,20,25,30 
* * * 

**************t********************************************************************* 
* * * Post Remedial maintenance 

TOTAL ANNUAL * * * be performed for years 
COST * 15000.00 * 20000.00 * 1 thru 30 

X***************t*t***************************************************************** 
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NAVAL YEAPGNS INDUSTRIAL RESERVE PLANT 
Bethpage, New York 
Impermeable Capping 
Future Residential Use 
Alternative S2B 
Shwl 1 of 2 
(NWSZHJ 
2/l l/94 

I tern 

1111 i 1. Cost ‘ToLa I Cost I’llI I, I 
------------------_____________ I)irect- -__.- -.._---_. ._ 

Sub. Mat. Labor Equill. cost l‘sdmmt,fll s Qty Unit Sub. 
--- ---- ------- 

Mat. Labor Equip. 
-------------------_--- ______-___-__--__-_________________ .--- 

MOBILIZATION/DEMOBILlZATION 
1) Office Trailer (21 
2) Storage Trailer (11 
31 Construction Survey 
41 Portable Comaunication Equipment 
5) Equipment Mobilization/Demobiliratiou 
61 Site Utilities 
71 Security 
81 Decontamination Trailer 
DECONTAMINATION FAClLITlES AND SERVICES 
11 Laundry Service 
2) Truck Decon Pad 

al Concrete Pad - 8” 
bl Gravel Base - 6” 
c) Curb 
d) Co1 lection Sump 
e) Splash Guard 

31 Dec,ontemination Services 
41 Decon Uater 
5) Personnel Decon Pad 

al Concrete Pad - 4” 
bl Gravel Base - 4” 
c) Curb 

61 Clean Water Storage Tank 
71 Spent llater Storage Tank 

CAPPI NC 
11 Gravel Layer - 6” 

a) Place, Spread h Compact 
2) Clay Layer - 12” 

al Place, Spread h Compact 
31 Gravel Layer - 6” 

a) Place, Spread h Compact 
41 Filter Fabric - 2 Layers 
5) Soil - 24” 

al Plnce k Spread 
6 I Ret’egel at ion 
_-______-_______-_--_______________ 

6 MO 1000.00 6000 
6 MO 500.00 3000 

1s 10000.00 I0000 
4 SETS 1500.00 6000 

1s 25000.00 25000 
6 MO 4000.00 24000 
6 MO lODOO.00 60000 
6 MO 1500.00 9000 

24 UKS 

240 CY 
180 CY 
720 LF 

250.00 6000 

70.00 125.00 5.00 
7.50 3.33 8.00 
3.07 1.99 -05 

6000 
3000 

I0000 
6000 

25000 
24000 
60000 

9000 

6000 

-IHOOO 
33R9 
3679 

13020 
1 OH00 

7200 
15840 

3600 
339 

tB40 
9900 :wou IL1 I It I,, 

16200 5000 Gnl II111 

157512 
34282 

I6HOO 30000 
1350 599 
2210 1433 
8700 3000 
6000 4800 

1200 
I4iO 

36 
I :120 6 1-150.00 

4800 SF 1.25 
6 MO 1200.00 

79200 GAL .20 

18 
18 

360 
3 
3 

CY 70.00 
CY 7.50 
LF 3.07 

3000. DO 
5000 * 00 

500.00 
1.00 

220.00 

7200 
15840 

125.00 
3.33 
1.99 

300.00 
400.00 

5.00 
8.00 

.05 

1260 2250 
135 60 

1105 716 
9000 900 

15DOO 1200 

90 
144 

IR 

9767 CY 6.00 
9767 CY 

19533 CY 8.00 
19533 CY 
9767 CY 6.00 
9767 CY 

117200 SY 1.70 
39067 CY 4.50 
39067 CY 

527 MSF 24.60 

2.70 7.43 
.a4 2.67 

2.70 1.43 
.04 2.67 

2.70 7.43 
.B4 2.67 

2.70 7.43 
.63 .57 

B.40 6.6R 

58602 26371 725ti’J 
8204 26078 

52739 145130 
16408 52153 
2637 I 72569 

8204 26078 

1054R1 29026H 
24612 2226H 

4.127 3520 

I56264 

58602 

354133 
68561 

157542 
34282 

199240 
3957 l!l 

199240 

I2964 
-. 

371280 347993 317776 7llHHl li’,l’l2’J . 

-.. 



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT 
Bethpage, New York 
Impermeable Capping 
Future Residential Use 
Alternative S2B 
Sheet 2 of 2 
(NHBS2B) 
2/l l/94 

I tes 
---_________--____---------- - - - - - - - 

PAGE 1 TOTAL 

Unit Cost Total Cost ‘folal 
_-___----_________-_------------- _-------________-_-_~~~~~~~~~~- Direct-------------~---- 

Qty Unit Sub. Mat. Labor Equip. Sub. Mat. Labor Equip. cost Commrn I s 
--- ---- --_________------___------------- ________________________________________------------------ 

371280 347993 317776 714881 1751929 

Burden @ 30% of Labor Cost 
Labor e 10% of Labor Cost 
Material @ 10% of Material Cost 
SubContract @ 10% of Sub. Cost 

Tots1 Direct Cost 

Indirects e 75% of Total Direct Labor Cost 
Profit e 10% of Total Direct Cost 

Health & Safety Monitoriug e 10% 

Total Field Cost 

Contisgency @ 20% of Total Field Cost 
Engineering C 10% of Total Field Cost 

TOTAL COST THIS PAGE 

95333 95333 
31778 31778 

34799 34799 
37128 37128 

________-------_~___~~-----~~~~~~~~~~------ 

408408 382792 444886 7HHRl 1950967 

333664 333664 
195097 

-- ------- 

2479728 
247973 

2727701 

5455.10 
272770 

--------- 

354601 I 



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT 
Bethpage, New York 
Impermeable Cap 
Future Residential Use 
Alternative SZB 
(OMNWCZB) 2/11/94 

Annual Costs 

********************~~~**$$*StSS*SStX****~~***$**********~~~**********~***~**~**** 

ITEM * ITEM8 * ITEMS * 
* ANNUAL COST * COST PER * 
1: * 5YFms * NOTES 

*tttS*X******O**X*X*t***X**$**StXS*t***$*~***~*******~*~~***~**********%~**~~~****~* 
1. Cap Maintenance * 14000.00 * * Inspection, Erosion Control, 

* * * Mowing & Revegetation 
* * * 

**t***********S*******t*tttSXStSt*tStr**$*~**~~*~*****~*************~~*~**~*~*~~*** 
2. Site Review * 1: 20000.00 * Analysis Review performed for 

* * * years 5,10,15,20,25,30 
1: * * 

*Stt**S*******t*******~*******ttt*%****~*~*~***~*~***~~**************~***~*** 
$ $ * Post Remedial maintenance 

TOTAL ANNUAL * * * be performed for years 
COST * 14000.00 * 20000.00 * 1 thru 30 

*t****ttt**t*t****tt*~***~*~*************%*******$******~********~*******~****~*$*** 



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT 
Bethpage, New York 
Impermeable Cap 
Future Residential Use 
Alternative S2B 
(PWANASPB) 2/11/94 

3817 ***PRESENT WORTH ANALYSIS*** 

COST/YEAR COST OCCURS ($000’S) 
COST COMPONENT 0 1 2 3 4 5 6 7 B 9 10 11 

____________________ ___-____________________________________--------------------------------------------------------- 

1. CAPITAL COST 3546 
2. 0 6 U COSTS 14 
3. ANNUAL COSTS 3546 14 14 14 14 34 14 14 14 14 34 14 
4. ANNUAL DISCOUNT RATE=5% 1 ,952 ,907 .864 .B23 .I84 .I46 .711 .611 .645 .614 .585 

PRESENT WORTH = 3546 13 13 12 12 21 IO 10 9 9 21 8 

12 13 14 15 16 17 18 19 20 21 22 23 
________________________________________--------------------------------------------------------- 

0 & M COSTS 14 14 14 34 I4 14 14 14 34 14 14 14 
ANNUAL DISCOUNT RATE=5% .557 .53 .505 .481 .458 .436 ,416 .396 .311 * 359 .342 .326 

PRESENT WORTH = 8 1 1 16 6 6 6 6 13 5 5 5 

24 25 26 21 28 29 30 TOTAL 
-_-________--____--_------------------------------------- PRESENT 

0 h H COSTS 14 34 14 14 14 14 34 WORTH 
ANNUAL DISCOUNT RATE=SX .31 .295 .281 .268 .255 .243 ,231 (000’S) 

========= 
PRESENT WORTH = 4 10 4 4 4 3 8 3817 

I======== 



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT 
Bethpage, New York 
Excavation, Fixation Metals, Offsite Landfill Disposal 
Excavation PCB Soil, Offsite Incineration 
lusitu Vapor Extraciion 
Al trrnative S3 
Sheel I of 2 
(NWBSJ) 
2/11/94 

I tern 
_-______--_________________________ 

MOBlLIZATION/DEMOBILIZATION 
I) Office Trailer (2) 
2) Storage Trailer (1) 
3) Construction Survey 
4) Portable Communication Equipment 
5) Equipment Mohiliration/Demobilication 
6) Site Utilities 
7) Security 
8) Decontamination Trailer 
DECONTAHINATION FACILITIES AND SERVICES 

11 
2) 

3) 
4) 
5) 

Laundry Service 
Truck Decon Pad 
a) Concrete Pad - 8” 
b) Gravel Base - 6” 
c) Curb 
d) Collection Sump 
e) Splash Guard 
Decontamination Services 
Decon Water 
Personnel Decon Pad 
a) Concrete Pad - 4” 
b) Gravel Base - 4” 
c) Curb 
Clean Water Storage Tank 
Spent Water Storage Tank 

SOIL REMOVAL 
Excavate Metals Contaminated Soil 
OFFSITE FIXATION/LANDFILL DISPOSAL 
Hauling Waste 
Fixation/Landfill Disposal 

SOIL REMOVAL 
Excavate PCBs Contaminated Soil 

OFFSITE INCINERATION 
Hauling Waste 
Waste Incineration 

IN-SITU VAPOR EXTRACTION 
In-situ Vapor Extraction 

2) Gravel Layer - 6” 
a) Place, Spread h Compact 

RESTORATION 
1) Backfill 

a) Place, Spread & Compact 
2) Revegetation 
--__-----_---___--_________________ 

Unit Cost 
_----__----------_--------------- 

Qty Unit Sub. Mat. Labor Equip. 
-__ ---- __---__----------__-------------- 

18 
I8 

6 

I8 
I8 
I8 

MO 
MO 
LS 

SETS 
1s 
MO 
MO 
MO 

15000.00 15000 
1500.00 9000 

25000.00 25000 
4000.00 72000 

10000.00 180000 
1500.00 27000 

lkxm 
9000 

15000 
9000 

25000 
72000 

180000 
27000 

12 wlis 250.00 18000 I noun 

240 
180 
720 

6 
4800 

I8 
231600 

CY 
CY 
LF 

5.00 
8.00 

.05 
220.00 

1 200 
1440 

36 
1320 

4H000 
3389 
3679 

SF 

3oono 
599 

1433 
3000 
4800 

MO 1200.00 
GAL .20 

70.00 125.00 
7.50 3.33 
3.07 I.99 

1450.00 500.00 
1.25 1.00 

16800 
1350 
2210 
8700 
6000 

21600 
41520 

CY 
CY 
LF 

10.00 125.00 
7.50 3.33 
3.07 1.99 

3000.00 300.00 
5ooo.on 400.00 

.59 

13020 
I OBOO 
21600 
47520 

36 
36 

120 
6 
6 

5.00 
8.00 

.05 

2520 
210 

2210 
18000 
30000 

180 
288 

36 

600 CY 1.00 

4500 
120 

1433 
1800 
2400 

354 600 

7200 
676 

3679 
19800 mn (h I ~~~~~ 
32400 5000 t;:iI ttlII 

954 

18000 MI 5.00 YOOOO 911000 JO TI,. (! ,I 50 N i . 
891 TON 185.00 164835 164835 

34000 
445 

239900 
10533 
10533 

900 CY 4.00 2.70 1.43 
900 CY .84 2.67 

90 MSF 24.60 8.40 6.68 

CY 

MI 
TON 

CY 
CY 
CY 

1000.00 18000 
500.00 9000 

.59 

5.00 
1200.00 

35.00 
6.00 2.70 7.43 

.84 2.67 

I.00 

Total Cost. I’01 a I 
------------------------------- Direct------------------ 

Sub. Mat. Labor Equ i p. (‘OS t ~‘ommrnl s 
-____---_----__---______________________-~~---~~~~--~~~-~~ 

170000 
534000 

8396500 
63198 

3600 

2214 

177 300 .I 7 7 

1 ion00 20 ‘71,. C I ill0 Mi . 
534000 

28439 78260 
8848 28123 

H3!Jl;500 
169897 

3697 I 

2430 6667 12717 
756 2403 3159 
756 601 3571 

9191455 157073 91845 121475 101678.17 



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT 
Bethpage, New York 
Excavation, Fixation Metals, Offsite Landfill Disposal 
Excavation PCB Soil, Offsite Incineration 
lnsitu Vapor Extraction 

Alternative S3 
Sheel 2 of 2 
(NWBSJ) 
2/l l/94 

I tea 
_-__--_____-______________ - - - - - - - - - 

PAGE 1 TOTAL 

Unit Cost Total Cost ‘TOI ii I 
--------------------------------- ------------------------------- ,)jrec ,--- - ___---..------- 

Qty Unit Sub. Mat. Labor Equip. Sub. Mat. Labor Equip. Cost t‘ommt~ul s 
--- ---- --_______________---------------- _____------------___~~~~~~~~~~~------~-~~~~~~~~~~~- ___-__- 

9797455 157073 91845 121475 10167847 

27553 27553 
9184 9184 

15707 I5707 
979746 979746 

Burden @ 30% of Labor Cost 
Labor B 10% of Labor Cost 
Material B 10% of Material Cost 
SubContract @ 10% of Sub. Cost 

Total Direct Cost 

lndirects g 75% of Total Direct Labor Cost 
Profit C 10% of Total Direct Cost 

Health & Safety Monitoring B 6% 

Total Field Cost 

Contingency @ 20% of Total Field Cost 
Engineering C 8% of Total Field Cost 

TOTAL COST THIS PACE 

10777201 172780 128583 12 I .I 75 1120003B 

96437 !I6437 
1120004 

_-__----- 

12416478 
744989 

-_------- 

13161467 

2632293 
1052917 

--------- 

16R4667B 



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT 
Bethpage, New York 
Excavation, Fixation Metals, Offsite Landfill Disposal 
Excavation PCB Soil, Offsite Incineration 
Insitu Vapor Extraction 
Alternative S3 
(OMNWIV3) Z/11/94 

Annual Costs 

******t************t***************************************************************** 

ITEM * ITEMS * ITEMS * 
* ANNUAL COST * COST PER * 
* 1: 5 YEARS * NOTES 

$$$$$$$$$**********t***************************************************************** 
1. Gravel Maintenance * 10000.00 * * Inspection, Erosion Control, 

* t * Mowing & Revegetation 
* t * 

*$f**$****t**$*******$********************************************************$$*$$$$ 
2. Site Review 1: * 20000.00 * Analysis Review performed for 

f f * years 5,10,15,20,25,30 
* * t 

******S*******************************~********************************************** 
* t * Post Remedial maintenance 

TOTALANNUAL * t * be performed for years 
COST t 10000.00 * 20000.00 * 1 thru 30 



. 
. 

. 
. 

-N
O

W
 



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT 
Bethpage, New York 
Excavation, Fixation Metals, Offsite Landfill Disposal 
Excavation PCB Soil, Offsite Landfill DiEpOEal 

lnsitu Vapor Extraction (All VOC’S Scenario) 
Alternuti;~ 54 
Shcrt 1 of 2 
(NWfSlAl 
2/11/94 

Item 
_--_______-____-c_-_--------------- 

MOBlLlZATlON/DEMOBlLlZATlON 
1) Office Trailer (2) 
2) Storage Trailer (1) 
3) Construction Survey 
4) Portable Comrunicatioo Equinment 

Qty Unit 
- - - - - - - 

18 MO 
18 MO 

LS 
6 SETS 

LS 
IB MO 
18 MO 
18 MO 

5) Equipment Hobilization/D&obilicetion 
6) Site Utilities 
7) Security 
8) Decontamination Trailer 
DECONTAMINATION FACILITIES AND SERVICES 

3) 
4) 
5) 

6) 
7) 

1) 

:I 

1) 

11 
2) 

:I 

1) 

Laundry Service 
Truck Decon Pad 
a) Concrete Pad - 8” 
b) Gravel Base - 6” 
c) Curb 
d) Collection Sump 
e) Splash Guard 
Decontamination Services 
Drcon Water 
Personnel Decou Pad 
a) Concrete Pad - 4” 
b) Gravel Base - 4” 
c) Curb 
Clean Water Storage Tank 
Spent Water Storage Tank 

SOIL REMOVAL 
Excavate Metals Contaminated Soil 
OFFSITE FIXATION/LANDFILL DISPOSAL 
Hauling Waste 
Fixation/Landfill Disposal 

SOIL REMOVAL 
Excavate PCBE Contaminated Soil 

OFFSlTE LANDFILL DISPOSAL 
Hauling Waste 
Fixation/Landfill DiEpOEal 

IN-SITU VAPOR EXTRACTION 
In-situ Vapor Extraction 
Gravel Layer - 6” 
a) Place, Spread 6 Compact 

RESTORATION 
Backfill 
a) Place, Spread 6 Compact 

2) Revegetation 
--_---____________-________________ 

Unil Cost ‘Total cost. ‘TIOI a1 
-------------------_------------- --__---~--___--_--_____________ Direct ,__-___-___-__- --_- 

Sub. Nat. Labor Equip. Sub. bitIt. Lahor Equ i p. co s t C1mwn I s 
__---__-___-_____________________ _____---_---__-___--____________________------------------ 

1000.00 
500.00 

15DOO.OD 
1500.00 

25000.00 
4000.00 

10000.00 
1500.00 

72 WKS 

240 CY 
180 CY 
720 LF 

6 
4800 SF 

18 MO 
237600 GAL 

36 CY 
36 CY 

720 LF 
6 
6 

250.00 18000 IHOUIJ 

70.00 125.00 5.00 
7.50 3.33 8.00 
3.07 1.99 .05 

1450.00 500.00 220.00 
1.25 1.00 

1200.00 
.2D 

70.00 125.00 
7.50 3.33 

600 CY 

3.07 1.99 
3000.00 300.00 
5000.00 400.00 

.59 

5.00 
8.00 

.05 

1.00 

lBOO0 Ml 
891 TON 

300 CY 

5.00 90000 won0 40 'II.. c ,151) FI i . 

185.00 164835 l64H35 

9000 Ml 
445 TON 

239900 CY 
10533 CY 
10533 CY 

.59 

5.00 
185.00 

1.00 

35.00 
6.00 2.70 

.B4 
7.43 
2.67 

900 CY 4.00 2.70 7.43 
900 CY .B4 2.67 

90 MSF 24.60 8.40 6.68 

I HO00 
9000 

15000 
9000 

25000 
72000 

I BOO00 
27000 

16800 
1350 
2210 
8700 
6000 

21600 
47520 

2520 
270 

2210 
lBDO0 
30000 

45000 45nnn 20 11.. P 150 Mi. 

82325 82325 

839G500 
G319R 28439 7H"6D 

8848 28123 

H.391;lron 
169H!,7 

3697 I 

3600 

2214 

2400 

354 600 

7200 
678 

3679 
1nfloo 3000 (;a I ~~~~~ 
32400 5000 (in I I OII 

!I54 

177 on0 197 

2430 6687 12717 
756 2403 3159 
756 601 3571 

I200 
1440 

36 
1320 

IS0 
288 

36 

1A000 
9000 

15000 
9000 

25000 
72000 

180000 
27000 

IH000 
33HY 
3679 

13020 
lOSO 
21600 
47520 

9220780 157073 91845 121475 9591172 



NAVAL kEAl’ONS I NDIJSTRI AL RESERVE PLANT 
Bet.hpage, New York 
Excavation, Fixation Metals, Offsite Landfill Disposal 
Excavation PCB Soil, Offsite Landfill Disposal 
Insitu Vapor Extraction (All VOC’S Scenario) 
Alternatiie S4 
Sheet 2 of 2 
(NWBS4A) 
2/11/94 

Unit Cost Total Cost ‘rl)t Ii 1 
______________------------------- _____-------------------------- Direct------------------ 

Qty Unit Sub. Mat. Labor Equip. Sub. Mat. Labor Equip. cost Commenl s 
--- ---- _________________________________ _______---______________________________------------------ 

9220780 157073 91845 121475 9591172 

1 tea 
_____________-----__--------------- 

PAGE 1 TOTAL 

Burden e 30% of Labor Cost 
Labor @ 10X of Labor Cost 
Material e 10% of Material Cost 
SubContract e 10% of Sub. Cost 

Total Direct Cost 

Indirects @! 75% of Total Direct Labor Cost 
Profit e 10% of Total Direct Cost 

llealth 6 Safety Monitoring e 6% 

Total Field Cost 

Contiugency e 20% of Total Field Cost 
Engineering @ 8% of Total Field Cost 

TOTAL COST THIS PAGE 

27553 27553 
9164 9184 

15707 I5707 
9220iH !I22078 

--------_- 

10142858 172780 128583 121175 105fl.5695 

96137 91; 137 
I(156570 

1171M702 
703122 

___-- ---- 

12421823 

2484365 
993746 

I 

- 



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT 
Bethpage, New York 
Excavation, Fixation Metals, Offsite Landfill Disposal 
Excavation PCB Soil, Offsite Landfill Disposal 
Insitu Vapor Extraction (All VOC'S Scenario) 
Alternative S4 
(OMNWIVQ) Z/11/94 

Annual Costs 

*tt******t************$*******tt**X+**$*~*~~**~******~~******************~*~~***~**** 

ITEM * ITEMS * ITEM$ 1: 
* ANNUAL COST * COST PER * 
* * 5YEARs * NOTES 

*****$tS*t**t*****tt************~**$**~**~~***~**~**~**~~**~**~***~**~*~*****~~****** 
1. Gravel Maintenance * 10000.00 * * Inspection, Erosion Control, 

* + * Mowing & Revegetation 
* $ $ 

X****St***Xt***X*X*************~*~****~~***~***~***~***~******~*******~~**********~*~ 
2. Site Review $ * 20000.00 * Analysis Review performed for 

* * * years 5,10,15,20,25,30 
* * * 

St***t***t***t******SSStttSStSSttSttSSSt~*~******************~**~**~*****~*********** 
* * * Post Remedial maintenance 

TOTAL ANNUAL * * * be performed for years 
COST $ 10000.00 * 20000.00 * 1 thru 30 

S**t*ttt******************~*~**~**~*******~~**~**********~**~****~**~**~****~******** 





NAYAL WE.AI’GNS 1 NDUSTRIAL RESERVE PLANT 
Bethpage, Hew York 
Excavation, Fixation Metals, Offsite Landfill Disposal 
Excavation PCB Soil, Oflritc Incineration 
Excavation PCB Soil, Offaite landfill Disposal 

lnsitu Vapor Extraction (All WC’S Scenario) 
Alternative 55 
Sheet 1 of 2 
(NWBSS) 
2/11/94 

I tea 
-_---_-____-_______---------------- 

MOBILIZATION/DEHGBILlZATZON 
1) Office Trailer (2) 
2) Storage Trailer (1) 
3) Construction Survey 
4) Portable Communication Equipment 
5) Equipment Mobilization/Demobilization 
6) Site Utilities 
7) Security 
8) Decontamination Trailer 
DECDRTAWlNATION FACILITIES AND SERVICES 

3) 

:I 

6) 
7) 

1) 

1) 
2) 

1) 

1) 
2) 

1) 

Laundry Service 
Truck Decon Pad 
a) Concrete Pad - If” 
b) Gravel Base - 6” 
c) Curb 
d) Collection Sump 
el Splash Guard 
Decontamination Services 
Decon Uater 
Personnel Decon Pad 
a) Concrete Pad - 4” 
b) Gravel Base - 4” 
c) Curb 
Clean Waler Storage Tank 
Spent Rater Storage Tank 

SD11 REMOVAL 
Excavate Uetals Contaminated Soil 
OFFSITE FIXATION/LANDFILL DISPOSAL 
Hauling Waste 
Fixation/Landfill Disposal 

SOIL RERGVAL 
Excavale F’CBs Contaminated Soil 

OFFSITE INCINERATION 
Ilaul ing Waste 
Haste lncinerntion 

SOIL REMOVAL 
Excavate PCBa Contaminated Soil 

OFFSITE LANDFILL DISPOSAL 
1) Hauling Waste 
2) Fixation/Landfill Disposal 

IN-SITU VAPOR EXTRACTtON 
1) In-situ Vapor Extraction 
2) Gravel Layer - 6” 

a) Place, Spread & Compact 
RESTORATION 

11 Backfill 
a) Place, Spread L Compact 

2) Revegetation 
----------------__----------------- 

Unit Cost 
---------__---_---_c------------- 

Gty Unit Sub. Uat. Labor Equip. 
--- ---- ---L-----__---_--__-------------- 

18 MO 1000.00 
18 no 500.00 

LS 15QOD.OQ 
6 SETS 1500.00 

LS 25000.00 
18 
18 
18 

uo 
uo 
uo 

4000.00 
10000.00 

1500.00 

12000 
180000 

27000 

1 HOI)0 
9000 

I5000 
9000 

25000 
72000 

180000 
2 7000 

12 WKS 25G. 00 IROOO I flnno 

240 
180 
120 

6 
4800 

19 
237600 

CY 
CY 
LF 

70.00 
1.50 
3.07 

1450.00 
1.25 

1200.00 
.20 

125.00 
3.33 
1.99 

500.00 
1.00 

5.00 
0.00 

.05 
220.00 

12on 
1440 

36 
1320 

SF 
HO 

GAL 

16800 
1350 
2210 
8700 
6000 

21600 
47520 

4000 

~lfinon 
3389 
3619 

I3020 
1 OR00 
21600 
47520 

36 
36 

120 
6 
6 

CY 
CY 
LF 

70.00 125.00 
7.50 3.33 
3.01 1.99 

3000.00 3UO. 00 
5OOO.QQ 400.00 

5.00 
8.00 

-05 

2520 
270 

2210 
1 BOO0 

4500 
120 

1433 
1800 
2400 

354 

IRO 
288 

36 

7200 
678 

3679 
1 %I00 :11100 I;:1 I 1111, 
32400 5000 Ca I I cm 

951 600 

lBOO0 
891 

300 

34000 
445 

3100 

CY 

HI 5.00 90000 !I0000 10 Tr. W 4511 Cli. 
TON 185.00 164835 164835 

CY .59 1.00 177 300 ,177 

Ml 5.00 170000 I7OOUD 21) ‘1’1,. C 1701) Mi . 
TON 1200.00 534000 534000 

CY .59 1.00 2183 3700 5RH3 I n-50 p,,n 

555750 247 Tr. W 450 Hi. 
1016575 

.59 

111150 nr 5.00 555750 
5495 TON 185.00 1016575 

239900 CY 35.00 
10533 CY 6.00 2.10 
10533 CY .04 

7.43 
2.61 

900 CY 4.00 2.70 7.43 
900 CY .04 2.61 

90 WSF 24.60 0.40 6.68 

1.00 

Total Cost Total 
___________-__-__--____________ Direct------------------ 

Sub. Mat. Labor Equip. COSl Comeen t s 
_--__-__-_--_--__----------------------------------------- 

8396500 
63198 

3600 

2214 

600 

28439 78260 
8848 28123 

B396500 
169897 

3697 I 

2430 66S7 12717 
156 2403 3159 
756 601 3571 



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT 
Bethpage, New York 
Excavation, Fixation Metals, Offsite Landfill Disposal 
Excavation PCB Soil, Offsite Incineration 
Excavation PCB Soil, Offsite Landfill Disposal 
Insitu Vapor Extraction (All VOC’S Scenario) 
Alternative S5 
Sheet 2 of 2 
(NWBSS) 
2/11/94 

I tern 
____________----------------------- 

PAGE 1 TOTAL 

Unit Cost Tutal Cost Tl)tal 
_________________-__------------- ___---------------------------- ))irecl------------------ 

Qty Unit Sub. Mat. Labor Equip. SUb. Mat. Llibot Equip. Cost Ctimmrrlt s 
___ ____ ______-_------------------------- _____-_---__________-------------------------------------- 

11369780 157073 94028 125175 11716055 

Burden @ 30% of Labor Cost 
Labor @ 10% of Labor Cost 
Material g 10X of Material Cost 
Subcontract e 10X of Sub. Cost 

Total Direct Cost 

28208 2HZDH 
9403 94on 

15707 15707 
1136978 I136978 

_________-__---_--------------------------- 

12506758 1727HO 131639 125175 17936351 M.. . 

Indirects @ 75% of Total Direct Labor Cost 
Profit g 10% of ToLa 1 Direct Cost 

98729 !1R72!1 
I293635 

-_- ------ 

11328716 
859723 

--------- 

15188439 

Ileallh & Safely Mou itoriug @ 6% 

Total Field Cost 

Contingency e 20% of Total Field Cost 
Engineering @ 8% of Total Field Cost 

TOTAL COST THIS PAGE 

30376BB 
1215075 

- - - - - - - - - 

19441201 



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT 
Bethpage, New York 
Excavation, Fixation Metals, Offsite Landfill Disposal 
Excavation PCB Soil, Offsite Incineration 
Excavation PCB Soil, Offsite Landfill Dispoeal 
Insitu Vapor Extraction (All VOC'S Scenario) 
Alternative S5 
(OMNWIV4A) 2/11/94 

Annual Costs 

*****t*****$*t********$*StSt*$*$****tSt***********~~*~******~************~*****~**~~* 

ITEM * ITEMS * ITEMS * 
* ARNUALCGST* COST PER 1: 
$ * 5YEARs * NOTES 

**ttt**tt*t****t**t********~~*~***********~*********~**~*********~*****~****~******** 
1. Gravel Maintenance * 10000.00 * * Inspection, Erosion Control, 

* t * Mowing & Revegetation 
* $ t 

tt*****t*****t******ttttSttt*St*SfSSS*tt*#*****~*****~*****~***~*****~**** 
2. Site Review * t 20000.00 * Analysis Review performed for 

* * * years 5,10,15,20,25,30 
* * t 

*t*t****S*tt*tt****SStSSSttttSSStStttStS~***~~*****~***~****~*****~**~*******~*~** 
* t * Post Remedial maintenance 

TOTALANNUAL * * be performed for years 
COST * 10000.00 : 20000.00 * 1 thru 30 

t*tt*tS***t***t***tS*~****~*$**~****~******~*****~******~**~~***~**~**~**~**~$*****~* 



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT 
Bethpage, New York 
Excavation, Fixation Metals, Offsite Landfill Disposal 
Excation PCB Soil, Offsite lncinerstion 
Excation PCB Soil, Offsite Landfill Disposal 
lnsitu Vapor Extraction (All VOC'S Scenario) 
Alternalive S5 
'wM:S5 2/11/94 

***PRESENT WORTH ANALYSIS*** 

COST/YEAR COST OCCURS ($000'S) 
COST COMPONENT 

__________---_______ _______II_______!___----~-------~-------~-------~-------~-------~-------~-------~------!~------!!- 

1. CAPITAL COST 19441.2 
2. 0 h I4 COSTS 10 
3. ANNUAL COSTS 19441.2 10 10 10 10 30 10 10 10 IO 30 IO 
4. ANNUAL DISCOUNT RATE=LX 1 .952 .907 .B64 .B23 .704 .746 .711 .677 .645 .614 .5B5 

PRESENT WORTH = 19441 IO 9 9 B 24 7 7 7 6 18 6 

______!“______!“____--!~------!~------!~------!~------!~------!~------~~------~!------~~------~~- 
0 h M COSTS 10 10 10 30 10 10 10 10 30 10 10 10 
ANNUAL DISCOUNT RATE=5% ,557 .53 .505 .4Bl ,450 .436 .416 .396 .377 .359 .342 .326 

PRESENT WORTH = 6 5 5 14 5 4 4 4 11 4 3 3 

24 25 26 27 28 29 30 TOTAL 
_________-_____----_------------------------------------- PRESENT 

0 h M COSTS 10 30 10 10 10 10 WORTH 
ANNUAL DISCOUNT RATE=SX .31 ,295 .2Bl .268 .255 ,243 

.2;: 
(000'S) 

_-__-__-- m-v--_--- 

PRESENT WORTH = 3 9 3 3 3 2 7 19651 
-----__-- -----___- 



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT 
Bethpngc, New York 
Excavation, Fixation Metals, Offsite Landfill Disposal 

Excavation PCB Soil, Offmite Incineration 
Excavation PCB Soil, Offsite landfill Disposal 
lnsitu Vapor Extraction (Limited WC'S Scenario) 
Alternnlive 56 
Sheet 1 ol 2 
(NHBS4B) 
2/11/94 

I tern 

Unit Cost Total Cost Tulal 
_--_-______--____________________ ------------------------------- Direct------------------ 

Qty Unit Sub. Mat. Labor Equip. Sub. nat. Labor Equip. COBt (‘OMlWLS 

--- -e-e --------------------------------- _______------___________________________------------------ ----------------____--------------- 

BOB1 LI LATION/DEMOBI LI ZATION 
1) Office Trailer (2) 
2) Storage Trailer (1) 
31 Conetruction Survey 
41 Portable Communication Equipment 
5) Equipaent Mobilization/Demobilization 
6) Site Utilities 
7) Security 
B) Decontamination Trailer 
DECONTAMlNATlON FACILITIES AND SERVICES 
1) Laundry Service 
2) Truck Decon Pad 

a) Coucrete Pad - B" 
b) Gravel Bare - 6" 
c) Curb 
d) Collection Sump 
e) Splash Guard 

3) Decontamination Services 
4) Decon Water 
5) Personnel Decon Pad 

a) Concrete Pad - 4" 
b) Oravel Base - 4" 
c) Curb 

6) Clean Water Storage Tnnk 
7) Spent Water Storage Tank 

SOIL REMOVAL 
1) Excavate Metals Contaminated Soil 

OFFSlTg FIXATION/LANDFILL DISPOSAL 
II Hauling Waate 
2) Fixation/Landfill Disposal 

SOIL REBOVAL 
1) Excavnte PCBs Contaminated Soil 

OFFSITE INCINERATION 
1) Hauling Waste 
2) Waste Incineration 

SOIL REMOVAL 
1) Excavate PCBe Contaminated Soil 

OFFSITE LANDFILL DISPOSAL 
1) Hauling Waste 
2) Fixatl&Landfill Disposal 

IN-SITU VAPOR EXTRACTION 
11 In-situ Vapor Extraction 
2) Gravel Layer - 6" 

a) Place,.Spread 6 Compact 
RESTORATION 

1) Backfill 
a) Place, Spread & Compact 

2 J Revegetation 
-__-_-------_-----_________________ 

18 MO lOOO.OD 
10 HO 500.00 
36 LS 15ooo.DO 15000.00 30.00 

6 SETS 1500.00 .a2 .70 
l3 25000.00 

1s Ho 4OOO.DD 12345.00 23.52 
10 MO 10000.00 
18 MO 1500.00 27000 27000 

72 WKS 250.00 10DDO I HOD0 

240 
100 
720 

6 
4000 

10 
237600 

24 
36 
36 

720 
6 
6 

CT 
CY 
LF 

16.00 17.00 

70.00 125.00 
7.50 3.33 
3.07 1.99 

1450.00 500.00 
1.25 1.00 

10.00 

5.00 
8.00 

.05 
220.00 

16000 
1350 
2210 

SF 
uo 

30000 
599 

1433 
3000 
4000 

I200 
I440 

36 
1320 

GAL 
26 

1200.00 
.2D 

0700 
6000 

216OO 
47520 

.I ADD0 
3389 
3G79 

13020 
10800 
21600 
47520 

CY 
CY 
LF 

20.00 29.00 
70.00 125.00 

7.50 3.33 
3.07 1.99 

3000.00 300.00 
5000.00 4oo.M) 

30.00 
5.00 
0.00 

.D5 

.4O 

1.00 

2520 
270 

2210 
10000 

100 
200 

36 

600 

10000 
891 

CY .59 

4500 
120 

1433 
I000 
2400 

354 600 

7200 
670 

3679 
I'3800 :lu~N) Gil I I1u1 
324UO 5ODO (;a I I 1)11 

954 

MI 5.00 90000 !I0000 .I0 Tr. a .I50 bli. 
TON 105.00 164035 164035 

300 

34000 
445 

3700 

CY .59 1.00 177 300 477 

Nl 5.00 170000 17DDDD 20 TI,. (r l7Dll Hi. 
TON 1200.00 534000 534DOU 

CY .59 1.00 2183 3700 5HR3 IO-50 ,,,,n 

555750 217 Tr. B 150 Mi. 
1016575 

111150 WI 5.00 555750 
5495 TON 185.00 1016575 

07000 
10533 
10533 

CY 
CY 
CY 

35.00 
6.00 2.70 7.43 

.04 2.67 

3045000 
63190 

BOO CY 4.00 2.70 7.43 
900 CY .04 2.67 

so MSF 24.60 0.40 6.6)) 

10.00 
.75 

7.46 

9000 
15000 

SD00 
25000 
72000 72000 

100000 \00000 

20439 70260 
0048 20123 

3045000 
169097 

36971 

2430 6687 127)7 
756 2403 3159 
756 fin1 3571 

1 RDOO 
SD00 

15000 
SOD0 

25000 



NAVAL WEAPONS 1WDUSTRlAL RESERVE PLANT 
Bethpage, New York 
Excavation, Fixation Metals, Offsite Laudfill Disposal 
Excavation PCB Soil, Offsite Incineration 
Excavatioa PC0 Soil, Offsite Landfill Disposal 
lnsitu Vapor Extraction (Limited WC’S Scenario) 
Alterunt.ive S6 
Sheet 2 of 2 
(NUBS4B) 
2/l l/94 

I tes 
______________-____________________ 

PAGE I TOTAL 

Qty Unit 
--- ---- 

Burden 0 30% of Labor Cost 
Labor 0 10% of Labor Cost 
Material 0 10% of Material Cost 
Subcontract 0 10% of Sub. Cost 

Total Direct Cost 

28200 2020R 
9403 9403 

15707 I5707 
60102B ti0182R 

________---_____________________________--- 

6620108 172700 131639 125175 7049701 

Indirects 0 75% of Total Direct Labor Cost 98729 98729 
Profit e 10% of Total Direct Cost 704970 

Health h Safety Monitoring 0 6X 

Total Field Cost 

Contingency 0 20% of Total Field Cost 
Engineering e 8% of Total Field Cost 

TOTAL COST THIS PAGE 

Unit Cost ‘Total COBt TOlII I 
------______--------------------- _____-_-_______________________ Direct ---- -- ____---__-__ 

Sub. Mat. Labor Equip. Sub. Mat. Labor Equip. COBt. l’ommrul s 
--------------------------------- ______----_--___________________________-------------~---- 

6018200 157073 94020 125175 63Y4555 

- - - - - - - - - 

7053401 
471204 

8324605 

1664921 
665960 

-------- - 

10655494 



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT 
Bethpage, New York 
Excavation, Fixation Metals, Offsite Landfill Disposal 
Excavation PCB Soil, Offsite Incineration 
Excavation PCB Soil, Offsite Landfill Disposal 
Insitu Vapor Extraction (Limited VOC'S Scenario) 
Alternative S6 
(OMNWIVG) Z/11/94 

Annual Costs 

**********X************************************************************************** 

ITEM * ITEMS * ITEM$ * 
* ANNUAL COST * COST PER * 
* * 5YEARs * NOTES 

********t*t************************************************************************** 
1. Gravel Maintenance * 10000.00 * * Inspection, Erosion Control, 

* 1: * Mowing b Revegetation 
* * * 

**********X************************************************************************** 
2. Site Review * * 20000.00 * Analysis Review performed for 

* * * years 5,10,15,20,25,30 
t * * 

************************************************************************************* 
* * * Post Remedial maintenance 

TOTAL ANNUAL * * * be performed for years 
COST * 10000.00 * 20000.00 * 1 thru 30 

************************************************************************************* 





NAVAL WEAPGNS INDUSTRIAL RESERVE PLANT 
Bethpage, New York 
Excavation, Fixation iletals, Offsite Landfill Disposal 
Excavation PCB Soil, Otfslte Incineration 
Excavation PCB Soil, Onalte Consolidation/Capping 
lnsltu Vapor Extraction 1Llmlted WC’S Scenario) 
Alternulive 57 
Sheet 1 of 2 
(NlfBS7) 
2/11/94 

I tern 
------____________----------------- 

MOBILIEATION/DEHOBILItATlON 
1) Office Trailer (2) 
2) Storage Trailer 11) 
3) Construction Survey 
4) Portable Communication Equipment 
5) Equipment Moblllratlon/Demoblllration 
6) Site Utilities 
7) Security 
0) Decontamluatlon Trailer 
DECGNTAUINATIOK FACILITIES AND SERVICES 1) 
2) 

6) 
7) 

1) 

:I 

1) 

:I 

1) 

:; 
3) 

41 

5) 

;; 
0) 

Laundry Service 
Truck Decon Pad 
a) Concrete Pad - 0” 
b) Gravel Base - 6” 
c) Curb 
d) Collection SIJ~~ 
e) Splash Guard 
Decontamination Services 
Decon Rater 
Personnel Decon Pad 
a) Concrete Pad - 4” 
b) Gravel Base - 4” 
c) Curb 
Clean Water Storage Tank 
Spent Water Storage Tank 

SOIL REHGVAL 
Excavate Netala Contaminated Soil 
OFFBITE FIXATION/LANDFILL DISPOSAL 
Hauling Waste 
Fixation/Landfill Disposal 

SGIL REMOVAL 
Excavulr PCBa Contaminated Soil 

OFFSITE INCINERATION 
Hauling Haste 
Waste Incineration 

SOIL REMOVAL 
Excavate PCBs Contaminated Soil 

ONSITE CONSOLlDATION/CAPPING 
Hauling PCBs Contaminated Soil 
Backfill PCBs Contaminated So11 
Gravel Layer - 6” 
a) Place, Spread k Compact 
Clay Layer - 12” 
a) Place, Spread 6 Compact 
Gravel Layer - 24” 
a) Place,.Spread 6 Compact 
Filter Fabric 
Drainage Piping - 4” 
Chain Link Fence 

WY 
--- 

Uuit Cost Tolal Cost Tota I 
-_______________----_____________ -_______-__-__---______________ I)irect------------------ 

Unit Sub. Mat. Labor Equip. Sub. Nat. Labor Equip. cost Commrnt s 
---- -_--________-----_--------------- __-____________-________________________------------------ 

18 
10 
36 

6 

18 
IS 
IS 

72 

240 
IS0 
720 

6 
4000 

18 
237600 

24 
36 
36 

720 
6 
6 

MO 1000.00 
MO 500.00 
LS 15000.00 

SETS 1500.00 
LS 25000.00 
No 4000. DO 
lm 10000.00 
HO 1500.00 

WKS 250.00 

CY 
CY 
LF 

15000.00 30.00 10.00 
.a2 .70 .75 

12345.00 23.52 7.46 

9000 
15000 
9000 

25000 
72000 

I00000 
27000 

16.00 17.00 

SF 
No 1200.00 

GAL .20 
26 
CY 
CY 
LF 

70.00 125.00 
7.50 3.33 
3.07 1.99 

1450.00 500.00 
1.25 1.00 

18.00 

5.00 
0.00 

.05 
220.00 

1200 4R000 
1440 3369 

36 3679 
1320 13020 

28.00 29.00 
70.00 125.00 

7.50 3.33 
3.07 1.99 

3000.00 300.00 
5000.00 400.00 

30.00 
5.00 
0.00 

.05 

lBOO0 

I6000 
1350 
2210 
8700 
6000 

21600 
47620 

2520 
270 

2210 
10000 
30000 

4500 
120 

1433 
IBOO 
2400 

100 
288 

36 

600 CY .59 

.40 

1.00 354 600 954 

1s000 
891 

90000 90000 JO Tr . C ,150 Mi . 
164835 164035 

300 

Ill 5.00 
TON 105.00 

CY .59 1.00 177 300 

34000 
445 

Ml 5.OO 
TON 1200.00 

170000 
534000 

3700 CY -59 1.00 2183 3iOO 

3700 CY 
3700 CY 

417 CY 
417 CY 
834 CY 
034 CY 

1667 CY 
1667 CY 
5000 BY 1.70 

000 LF 
200 LF 18.50 

.55 1.71 

.04 2.67 
6.00 2.70 7.43 

.04 2.67 
0.00 2.70 1.43 

.04 2.67 
6.00 2.70 7.43 

.04 2.67 

2502 

6672 

10002 

2035 6327 
3100 9079 
1126 3090 

350 1113 
2252 6197 

701 2227 
4501 12386 
1400 4451 

.50 .30 
8500 

400 
37UO 

240 

I HO00 
9000 

I5000 
9000 

25000 
72000 

100000 
27000 

I HOOO 

lOSO 
21600 
47520 

7200 
670 

3679 
19800 3000 (ia I I (,,I 
32400 5000 Gs I I on 

.I i7 

170000 211 ‘1‘1.. P 1700 Mi . 
534UOO 

5HA3 I a- 50 ppm 

8362 
12987 

6726 
1164 

15120 
2927 

26889 
5051 
RI500 

640 
3700 



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT 
Bethpege, New York 
Excavation, Fixation Metals, Offsite Landfill Disposal 
Excavation PCB Soil, Offsite Incineration 
Excavation PCB Soil, Onsite Consolidation/Capping 
Insitu Vapor Extraction (Limited WC’S Scenario) 
Alteruntive S? 
Sheet 2 of 2 
( NUBS7 ) 
2/11/94 

I tern 

IN-SITU VAWR EXTRACTION 
1) In-situ Vapor Extraction 
2) Gravel Layer - 6” 

a) Place, Spread 6 Compact 
RESTORATION 

1) Backfill 
a) Place, Spread h Compact 

2) Revegetation 

Burden @ 30% of Labor Cost 
Labor 6 10X of Labor Cost 
Waterlal C 10% of Haterial Cost 
SubContract 6 10X of Sub. Cost 

Total Direct Cost 

Indirects B 75X of Total Direct Labor Cost 
Profit C 10% of Total Direct Cost 

Health L Safety Monitoring G 6% 

Total Field Cost 

Contingency @ 20% of Total Field Cost 
Engineering C 8% of Total Field Cost 

TGTAL COST THIS PAGE 

WY 
--- 

87000 
10533 
10533 

900 
900 

so 

Unit 
---- 

Unit Cost 
__---_____--_____________________ 

Sub. Met. Labor Equip. 
-_-----______--_____------------- 

CY 35.00 
CY 6.00 2.70 7.43 
CY .84 2.67 

CY 4.00 2.70 7.43 
CY -84 2.61 

MSF 24.60 8.40 6.68 

Total Cost Tote1 
___----____-____--_____________ Direct------------------ 

Sub. Met. Labor Equip. cost Comments 
------___----_______-------------------------------------- 

304 5000 3045000 
63198 28439 78260 169897 

8848 28123 36971 

ma 2430 6687 12717 
756 2403 3159 

2214 756 601 3571 
_-----____--_______------------------------ 

4458155 176649 109740 170852 4915397 

32922 32922 
10974 10974 

17665 17665 
445816 445816 

_--------___---_________________________--- 

4903971 194314 153637 170852 5422773 

115227 115227 
542277 

--------- 

6080278 
364817 

- ------ -_ 

6445094 

1289019 
515608 

----- -___ 

8249721 

I 
-- - 



XAVAL WEAPONS INDUSTRIAL RESERVE PLANT 
Bethpage, New York 
Excavation, Fixation Metals, Offsite Landfill Disposal 
Excavation PCB Soil, Offsite Incineration 
Excavation PCB Soil, Onsite Consolidated Capping 
Insitu Vapor Extraction (Limited VOC'S Scenario) 
Alternative S? 
(OMNWIV'I) 2/11/94 

Annual Costs 

**$$**t*$$$*$*$$********************************************************************* 

ITEM * ITEM 0 * ITEMS * 
* ANNUAL COST * COST PER * 
* * 5YEARS * NOTES 

****$$$$*$***********************#*************************************************** 
1. Gravel Maintenance * 10000.00 * * Inspection, Erosion Control, 

* * * Mowing & Revegetation 
* * * 

$$$$$$$*$$*$$$$$$$*************************************************************$$$$$$ 
2. Site Review 1: * 20000.00 * Analysis Review performed for 

* 1: * years 5,10,15,20,25,30 
* t * 

************$*$$********************************************************************* 
* * * Post Remedial maintenance 

TOTAL ANNUAL 1: * * be performed for years 
COST x 10000.00 * 20000.00 * 1 thru 30 

************************************************************************************* 



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT 
Bethpage, New York 
Excavation, Fixation Metals, Offsite Landfill Disposal 
Excation PCB Soil, Offsite Incineration 
Excation PCB Soil, Onsite Consolidated/Capping 
lnsitu Vapor Extraction (Limited VOC'S Scenario) 
Alternative 57 
(PWANAS'I) Z/11/94 

0459 ***PRESENT WORTH ANALYSIS*** 

COST/YEAR COST OCCURS ($000'S) 
COST COMPONENT 0 1 2 3 4 5 6 I 0 9 10 11 

____--------__------ ____________________----------------------------------------------------------------------------- 

1. CAPITAL COST 0249.1 
2. OLWCOSTS 10 
3. ANNUAL COSTS 0249.1 10 10 10 10 30 10 10 10 10 30 10 
4. ANNUAL DISCOUNT RATE=5X 1 .952 .901 .064 .023 .I04 .746 .711 .611 ,645 .614 .505 

PRESENT WORTH = 8250 10 9 9 0 24 I I 7 6 10 6 

12 13 14 15 16 17 10 19 20 21 22 23 
______------_-_---------------------------------------------------------------------------------- 

0 a, M COSTS 10 10 10 30 10 10 10 10 30 10 10 10 
ANNUAL DISCOUNT RATE=SX .557 .53 .505 ,401 ,450 .436 .416 ,396 .371 .359 .342 ,326 

PRESENT WORTH = 6 5 5 14 5 4 4 4 11 4 3 3 

24 25 26 27 20 29 30 TOTAL 
--------------------------------------------------------- PRESENT 

0 & M COSTS 10 30 10 10 10 10 30 WORTH 
ANNUAL DISCOUNT RATE=BX .31 .295 .201 ,260 .255 .243 .231 (000'S) 

--------- -----m-v- 

PRESENT WORTH = 3 9 3 3 3 2 I 0459 
--------_ -----.-w-- 

I 

. _ .- 



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT 
Bethpage, New York 
Excavation, Fixation Metals, Offaite Landfill Disposal 
Excavation PCB Soil, Offsite Incineration 
Insitu Vapor Extraction 
Excnvation Other Metals Aud Organica. Offsite Laudf i I1 Disposal 
Current Industrial Use 
Alternative SEA 
Sheet. 1 of 2 
(NUBSEAl 
2/11/94 

I tern 
-_-____--____-___------------------ 

WY 

Unit Cost Total Cost Tot.al 
__--____-___-____________________ ______-_____-_-________________ Direct------------------ 

Sub. Mat. Labor Equip. SUb. Mat. Labor Equip. cost (‘mmlf~ll t $3 
------__----_----_--------------- ------_--_-_--___--_____________________------------------ 

Unit 

UOBILIZATION/DEMOBILlZATION 
1) Office Trailer (2) 
2) Storage Trailer (II 
3) Construction Survey 
4) Portable Communication Equipment 
5) Equipment Mobilization/Demobilization 
61 Site Utilities 
?I Security 
6) Decontamination Trailer 
DECONTAMlNATlON FACILITIES AND SERVICES 
1) Laundry Service 
2) Truck Decon Pad 

24 
24 

MO 
MO 
LS 

SETS 

1000.00 
500.00 

15000.00 
1500.00 

25000.00 
4000.00 

10000.00 
1500.00 

24000 
12000 

6 

24 
24 
24 

LS 
MO 

15000 
9000 

25000 
96000 

2.1000 
12000 
I %m 

9000 
25000 
96000 

MO 
MO 

240000 
36000 

24orloo 
36000 

96 WKS 250.00 24000 2JOOO 

240 
160 
120 

6 
4000 

24 
316800 

CY 
CY 
LF 

SF 
MO 

GAL 

70.00 125.00 5.00 
7.50 3.33 B.00 
3.07 1.99 .05 

1450.00 500.00 220.00 
1.25 1.00 

1200.00 
.20 

16600 
1350 
2210 
8700 
6000 

28600 
63360 

I200 
1440 

36 
1320 

4800 

4eooo 
3369 
3679 

13020 
1 OBOO 
26600 
63360 

36 
36 

120 
6 
6 

CY 70.00 125.00 5.00 
CY 7.50 3.33 8.00 
LF 3.07 1.99 .05 

3000.00 300.00 
5000.00 400.00 

2520 
270 

2210 
16000 
30000 

600 CY .59 1.00 

5.00 
165.00 

.59 1.00 

5.00 
1200.00 

35.00 

4500 
120 

1433 
1600 
2400 

354 

lR0 
268 

36 

600 

7200 
676 

3619 
19600 .3000 Gil I I o,, 
32400 5000 (in I 1 on 

95.1 

16000 
891 

300 

MI 
TON 

9oorlo !~OOOO 40 art,. C I511 t4 i . 
164635 164635 

CY 177 300 177 

al Concrete Pad - 8” 
bl Gravel Base - 6” 
c) Curb 
dJ Collection Sump 
el Splash Guard 
Decontamination Services 
Decon Water 
Personnel Decon Pad 
a) Concrete Pad - 4” 
b) Gravel Base - 4” 
cl Curb 
Clean Hater Storage Tank 
Spent Water Storage Tank 

SOIL REHDVAL 
Excavate Metals Contaminated Soil 
OFFSITE FIXATION/LANDFILL DISPOSAL 
Hauling Uaste 
Fixation/Landfill Disposal 

SOIL REMOVAL 
Excavnte PCBs Contaminated Soil 

OFFSITE INCINERATION 
Iiaul ing Waste 
Waste Incineration 

IN-SITU VAPOR EXTRACTION 
In-situ Vapor Extraction 

3) 
4) 
5) 

6) 
7) 

1) 

:I 

1) 

1) 
2) 

1) 

MI 
TON 

34000 
445 

170000 
534000 

6396500 

I TO1100 20 ‘I I.. C I700 M i . 
s31noo 

R:t!l65nn 239900 CY 



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT 
Bethpage, New York 
Excavation, Fixation Metals, Offsite Landfill Disposal 
Excavation PCB Soil, Offsite Incineration 
Insitu Vapor Extraction 
Excavation Other Metals And Organics. Offsite Landfill Disposal 
Curreut Iudustri~l Use 
Alternative SBA 
Sheet 2 of 2 
(NHBSBA) 
2/11/94 

I teM QtY 
--- 

Unit 
---- 

Unit Cost 
--------------------------------- 

Sub. Mat. Labor Equip. 
--------------------------------- ---_____-_____---___--------------- 

BOIL REMOVAL 
1) Excavate Other Metals And Organic5 

Contaminated Soil 
OFFSITE LANDFILL DISPOSAL 

1) llaul ing Waste 

2) Landfill Disposal 
OFFSITE MUNICIPAL LANDFILL DISPOSAL 

1) Ilauling Waste 

2) Landfill Disposal 
RESTORATION 

1) Backfill 
A) Place, Spread 6 Compact 

2) Revegetation 

Burden I2 30% of Labor Cost 
Labor B 10% of Labor Cost 
Material B 10% of Material Cost 
Subcontract C 10X of Sub. Cost 

Total Direct Cost 

Indirects 9 75% of Total Direct Labor Cost 
Profit 6! 10% of Total Direct Cost 

Health h Safety Monitoring B 4% 

Total Field Cost 

Contingency g 20% of Total Field Cost 
Engineering C 6% of Total Field Cost 

TOTAL COST THIS PAGE 

62600 CY .59 1.00 

1306150 MI 
64746 TON 

5.00 
100.00 

126700 MI 
26215 TON 

5.00 
100.00 

63500 CY 4.00 2.70 7.43 
63500 CY .B4 2.67 

100 MSF 24.60 6.40 6.68 

Total Cost Total 
------------------------------- Direct------------------ 

Sub. Mat. Labor Equip. cost Conmen t s 
---------------------------------------------------------- 

36934 6260D !I9531 

65.10750 6510750 2!107 ‘Tr.V I50 Mi. 
6474600 6474600 

633500 633500 1267 Tr.6 100 Mi. 
2821500 2621500 

254000 171450 471605 H97255 
53340 169545 222865 

2460 840 666 3968 
--___--------____-------------------------- 

26398845 344521 313180 710018 27766564 

93954 93954 
31318 31316 

34452 34452 
2639865 2639885 

------------------------------------------- 

29038730 378973 438452 710018 30566172 

328839 3288319 
3056617 

--------- 

33951628 
1358065 

--___---- 

35309693 

706 193!l 
2118582 

- - - - - - - - - 

~14~Yn214 

- - - - - - - - - ._ 



NAVAL VEAPONS 1 NDUSTRI AL RESERVE PLANT 
Bethpage, New York 
Excavation, Fixation Metals, Offsite Landfill Disposal 
Excavation PCB Soil, Offsite Incineration 
Insitu Vapor Extraction 

Excavation Other Metals And Organics, Offsite Landfill Disposal 
Fulure Residential Use 
Allernative S8B 
Sheet 1 of 2 
(NWBSABJ 
2/l l/94 

I tern 
----------------------------------- 

MOBILIZATION/DEMOBILlZATION 
1) Office Trailer (2) 
2) Storage Trailer (I) 
3) Construction Survey 
4) Portable Communication Equipment 
51 Equipaent Mobilization/DemobilieaLion 
6) Site Utilities 
7) Security 
8) Decontamination Trailer 
DECONTAMINATION FACILITIES AND SERVICES 
1) Laundry Service 
2) Truck Decon Pad 

a) Concrete Pad - 8” 
b) Gravel Base - 6” 
cl Curb 
dl Collection Sump 
el Splash Guard 

31 Decontamination Services 
4) Decon Hater 
51 Personnel Decon Pad 

a) Concrete Pad - 4” 
b) Gravel Base - 4” 
c) Curb 

6) Clean Water Storage Tank 
7) Spent Water Storage Tank 

SOIL REMOVAL 
11 Excavate Metals Contaminated Soil 

OFFSITE FIXATION/LANDFILL DISPOSAL 
1) Bauling Waste 

2) Fixation/Landfill Disposal 
SO1 L REMOVAL 

1) Excavate PCBs Contaminated Soil 
OFFSlTE INCINERATION 

1) llauling Waste 
2) Haste Incineration 

IN-SITU VAPDR EXTRACTION 
1) In-situ Vapor Extraction 

Unit Cost 
--------------------------------- 

Qty Unit Sub. Mat. Labor Equip. 
_-- ---- --__-----_----_----_------------- 

24 
24 

6 

24 
24 
24 

MO 1000.00 
MO 500.00 
1s 15000.00 

SETS 1500.00 
LS 25000.00 
MO 4000.00 
HO 10000.00 
MO 1500.00 

24000 2 ~1000 
12000 
15OOll 

I2ODO 
I 5ODO 

9000 9000 
25000 25000 
96000 96000 

240000 240000 
36000 36000 

96 WKS 250.00 24000 24000 

240 
180 
720 

6 
4800 

24 
316800 

CY 
CY 
LF 

SF 
MO 

GAL 

70.00 125.00 
7.50 3.33 
3.07 1.99 

1450.00 500.00 
1.25 1.00 

5.00 
8.00 

.05 
220.00 

5.00 
8.00 

.05 

.40 

1.00 

1.00 

16800 
1350 
2210 
8100 
6000 

28800 
63360 

I200 ~IROOO 
1440 3389 

36 3679 
1320 13020 

10800 
1200.00 

.20 
28800 
63360 

36 
36 

720 
6 
6 

CY 
CY 
LF 

70.00 
7.50 
3.07 

3000.00 
5000.00 

125.00 
3.33 
1.99 

300.00 
400.00 

2520 
270 

2210 
1 BOO0 
30000 

4500 
120 

1433 
1800 
2400 

354 

180 7200 
288 67R 

36 3679 
I9HOO XJO1J (ia I I ,,,, 
32400 5000 Ga I I,),, 

600 951 

90000 10 c. c I.50 Hi. 
164835 

600 CY 

18000 HI 
891 TON 

300 

34000 
445 

239900 

CY 

MI 
TON 

CY 

-59 

5.00 
185.00 

-59 

5.00 
1200.00 

35.00 

Total Cost Tot al 
------------------------------- Direct------------------ 

Sub. Mat. Labor Equip. COSL rommrllt s 

90000 
164835 

170000 
534000 

300 177 

17UOOO 211 ‘1 1,. P I71)O FI i . 
534000 

8396500 H09(i500 

177 



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT 
Bethpage, New York 
Excavation, Fixation Metals, Offsite Landfill Disposal 
Excavation PCB Soil, Offsite Incineration 
Insitu Vapor Extraction 
Excavation Other Metals And Organica, Offsite Landfill Disposal 
Future Residential Use 
Alternative SBB 
Sheet 2 of 2 
( NWBSABl 
2/11/94 
_________________---------- ------- - 

1) 

1) 
2) 

1) 
21 

11 

2) 

SOIL REMOVAL 
Excavate Other Metals And Organics 
Contaminated Soil 

OFFSITE LANDFILL DISPOSAL 
Hauling Uaste 
Landfill Disposal 
OFFSITE MUNICIPAL LANDFILL DISPOSAL 
Hauling Waste 
Landfill Disposal 

RESTORATION 
Backfill 
a) Place, Spread k Compact 
Revegetation 

Burden e 30% of Labor Cost 
Labor 6 10% of Labor Cost 
Hrterial e 10X of Material Cost 
SubContract C 10X of Sub. Cost 

Total Direct Cost 

Indirects 6 75% of Total Direct Labor Cost 
Profit 6 10% of Total Direct Coat 

Health & Safety Monitoring e 4X 

Total Field Cost 

Contingency e 20% of Total Field Cost 
Engineering 9 6% of Total Field Cost 

TOTAL COST THIS PAGE 

ety Unit 
- - - - - - - 

55100 CY 

1260000 MI 
62370 TON 

87400 MI 
19454 TON 

56000 CY 
56000 CY 

100 MSF 

Unit Cost Total Cost ‘TllLtll 
_--_____________-___------------- _____--_----_--____---------~~- ()irect--------..- --..--___ 

Sub. Mat. Labor Equip. Sub. Mat. Labor Equip. Cost (‘omm~wl s 
________-________---_____________ ________--___--_________________________------------------ 

.59 1.00 32509 55101) Ri60!1 

5.00 6300000 63000002w ‘I I‘. @ 150 FI i . 
100.00 6237000 6237000 

5.00 437000 437000 87-I 'fr. I? llK1 Fli. 
100.00 1945400 1945400 

4.00 2.70 7.43 224000 151200 4 16080 7912flD 
.04 2.67 47040 149520 196560 

24.60 8.40 6.68 2460 040 668 3968 
___________--_-_--------------------------- 

24847895 314521 282205 626768 26071389 

84661 84661 
28220 28220 

31452 31452 
2484790 2 184 790 

__________-----________________________ ---- 
27332685 345973 395087 626768 28700512 

296315 296315 
2870051 

_- ------- 

31066879 
1274675 

-- ------- 

33111551 

662H:lI I 
190A493 

4175H35R 

I 

-.- --.. - 



NAVAL WEAWNS INDUSTRIAL RESERVE PLANT 
Bethpage, New York 
Excavation, Fixation Metals, Offsite Landfill Disposal 
Excavation, Onslte Lou Temperature Thermal Stripping 
Excavation Other Metals And Organics, Offsite Landfill Disposal 
Currenl Industrial Use 
AL\ vrnat ive S9A 
Sheet 1 of 2 
(NWBS5A) 
2/11/94 

I tern 

Unit Cost Total Cost Tota 1 
--------------------------------- _----------_---___--___________ Direct------------------ 

ety Unit Sub. Mat. Labor Equip. Sub. Mat. Labor Equip. Cost (*wrmen I s 
--- ---- --____-_-_____-L__--------------- -----------------_------------- ------------_-------------- ___---_--__-____--__--------------- 

MOB1LlZATION/DEMOBlLIZATION 
I) Office Trailer (2) 
2) Storage Trailer (1) 
3) Construction Survey 
4) Portable Communication Equipment 
5) Equipment Mobilization/Demobilization 
6) Site Utilities 
7) Security 
B) Decontamination Trailer 
DECONTAHINATION FACILITIES AND SERVICES 
1) Laundry Service 
2) Truck Decon Pad 

a) Concrete Pad - 8” 
b) Gravel Base - 6” 
c) Curb 
d) Collection Sump 
e) Splash Guard 

3) Decontarination Services 
4) Decon Water 
5) Personnel Decon Pad 

a) Concrete Pad - 4” 
b) Gravel Base - 4” 
c) Curb 

6) Clean Water Storage Tank 
7) Spent Water Storage Tank 

SOIL REMOVAL 
1) Excavate Metals Contaminated Soil 

OFFSITE FIXATlON LANDFILL DISPOSAL 
1) Hauling Waste 
2) Fixation/Landfill Disposal 

LOU TEMPERATURE THERMAL STRlPPlNG 
1) Excavate PCHs Contaminated Soil 
2) Hauling To Thermal Stripping Area 
3) Low Temperature Thermal Stripping 
4) Residue Analysis 

BUILDING FOUNDATION REMOVAL 
1) Concrete Floor Desolition 
2) Hauling Waste Concrete 
3) Waste Concrete Disposal 

LOU TEMPERATURE THERMAL STRIPPING 
1) Excavate VOAs Contaminated Soil 
2) Shoring/Sheet Piling 
3) Hauling To Thermal Stripping Area 
4) Mobilization/Demobilization 
5) Lou Temperature Thermal Stripping 
6) Residue Analysis 

48 
40 

8 

46 
40 
40 

192 

460 
360 

1440 
12 

9600 
40 

633600 

36 
36 

720 
6 
6 

MO 1000.00 48000 48000 
MO 500.00 24000 24000 
LS 15000.00 15000 15000 

SETS 1500.00 12000 12000 
LS 25000.00 25000 25000 
MO 4OOD.00 192000 192000 
MO 10000.00 460000 460000 
MO 1500.00 72000 72000 

WKS 250.00 

CY 
CY 
LF 

48000 48000 

70.00 125.00 
7.50 3.33 
3.07 1.99 

1450.00 500.00 
1.26 1.00 

5.00 
8.00 

.05 
220.00 

5.00 
8.00 

.05 

1.00 

1.00 
2.00 

.44 

3.57 

2.00 

33600 
2700 
4421 

17400 
12000 

57600 
126720 

60000 
1199 
2666 
6000 
9600 

2400 
2660 

26:: 
SF 
MO 1200.00 

GAL .20 

96000 
6779 
7358 

26040 
21600 
57600 

126720 

CY 
CY 
LF 

70.00 
7.50 
3.07 

125.00 
3.33 
1.99 

300.00 
400.00 

2520 
270 

2210 
18000 
30000 

4500 
120 

1433 
1800 
2400 

354 

I80 
288 

36 

7200 
676 

3679 
19800 3000 tin I I OII 
32400 5000 Gall on 

954 

lBOO0 MI 5.00 
891 TON 180.00 

300 (3 
300 CY 
445 TON 220.00 

15 220.00 

74000 SF 
11400 MI 5.00 

2775 TON 100.00 

239900 
189000 
263890 

CY 
SF 15.00 
CY 
LS 200000.00 

TON 110.00 
184.00 

356250 
1400 

CY 

3000.00 
5000.00 

.59 

,59 
.65 

2.45 

2.15 

.65 

600 

90000 90000 40 Tr. @ I50 Mi. 
1603BD 160380 

177 
195 

lB1300 

515785 

171529 

X1(1 
600 

97900 
3300 

l7i 
7 95 

979oo 
3:ioo 

32560 
57000 

277500 

2 I 3HI;o 
57000 II 1 Tr. @ ID0 Mi. 

277500 

856113 
2635000 

527760 
200000 

39167500 
257600 

I37222H 
2835000 

699309 
2ooono 

39187500 
257600 I Snmpl l~flhly 



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT 
Bethpage, New York 
Excavation, Fixation Metals, Offsite Landfill Disposal 
Excavation, Onsite Lou Temperature Thersal Stripping 
Excavation Other Metals And Orcanics. Offsite Landfill Disposal - 
Current Jntfustrial Use 
AJ1~~rnal.iv~! S9A 
Sheet 2 of 2 
(NWBS5A) 
2/J J/94 

I tea 
_--______-____-___-_--------------- 

SOIL REMOVAL 
1) Excavate Other Metals And Organics 

Contaminated Soil 
OFFSJTE LANDFJ1.L DISPOSAL 

1) Mauling Waste 
2) Landfill Disposal 

RESTORATION 
1) Backfill Treated Soil 

a) Place, Spread h Compact 
2) Backfill 

a) Place, Spread & Compact 
3) Revegetation 

Burden e 30% of J.abor Cost 
Labor e 10% of Labor Cost 
Material C 10% of Material Cost 
Subcontract t! 10% of Sub. Coat 

Total Direct Cost 

Jndirects C 15% of Total Direct Labor Cost 
Profit @ 10% of Total Direct Cost 

1541009 15-l10o9 
7447647 

Health & Safety Monitoring @ 4% 

Total Field Cost 

83.167330 
3338693 

86806023 

Contingency @ 20% of Total Field Cost 173161205 
Engineering e 6% of Total Field Cost 52063lil 

TOTAL COST THIS PAGE 

--------- 
1093755w . . 

ety 
--- 

Unit 
---- 

Unit Cost Total Cost routiI 
-----------_--------------------- ------_-----------__----------- Direct------.----------- 

Sub. Mat. Labor Equip. Sub. Mat. Labor Equip. cost Cornrnt~ll t s 
--------------------------------- ------------------------------- ------------_-----------.-- 

51900 CY .59 1.00 30621 5 1 !)OO Ii2521 

1649050 Ml 5.00 9245250 9215250 1111!1 ‘1’1 .(Y ILI) Fli. 
91517 TON 100.00 9151700 9151700 

229200 CY .26 
229200 CY .64 

63500 CY 4.00 2.70 
63500 CY .64 

100 MSF 24.60 8.40 

1.50 59592 343600 
2.67 192528 611964 
7.43 254000 171450 471605 
2.67 53340 169545 
6.66 2460 040 668 

------------_---_----------------- 

62663450 379581 1467628 30764GJ 

.1033!)2 
804492 
897255 
222665 

3968 

67587120 

440260 440266 
146763 146763 

37958 37958 
6266345 6266345 

------_----_---------------------- ------ --- 

68929795 417539 2054679 3076461 14470474 



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT 
Bethpage, New York 
Excavation. Fixation Metals. Offsite Landfill DJsoosaJ 
Excavation; OneJte Lou Temperature Thermal Stripping 
Excavallon Other Metals And Organics, Offeite Landfill Disposal 
Future Residential Use 
A I twur~l. i vc S9Jl 
Sheet I of 2 
(NWBS5B) 
2/J l/94 

I tea 
-------___---_---__---------------- 

MDBJLJLATJON/DJB4OBJLJ2ATION 
I) Office Trailer (2) 
21 Storage Trailer (I) 
3) Construction Survey 
4) Portable Cossuuication Equipmeut 
5) Equipsent Mobilization/Demobilization 
6) Site Utilities 
7) Security 
8) Decontamination Trailer 
DECONTAMJNAtJON FACILITIES AND SERVICES 
1) Lauudry Service 
21 

3) 
4) 
5) 

6) 
7) 

1) 

Jl 
2) 
31 
41 

:I 
31 

Truck Decon Pad 
aJ Coucrcte Pad - 8" 
b) Oravel Base - 6" 
cl Curb 
d) Collection Surp 
c) Splash Guard 
Dccontauination Services 
Decon Hater 
Personnel Decon Pad 
a) Concrete Psd - 4" 
bJ Gravel Base - 4" 
c) Curb 
Clean Water Storage Tank 
Spent Water Storage Tank 

SDJL REMDVAL 
Excavate Metals Contauinatcd Soil 
OFFSJTE FIXATION LANDFILL DISPOSAL 
Hauling Waste 
Fixatiou/Landfi 11 Disposal 

LOW TEHPERATURE THEJJMAL STRJ PPING 
Excavate PcBs Contaaisated Soil 
Hauling To Thermal Strippiug Area 
Jmu Teaperrture Thersal Stripping 
Residue Analysis 

BUJJ.DJNG M)UNDATJON REHOVAL 
Concrete Floor Demolition 
HaulJng Waste Concrete 
Waate Concrete Disposal 

LDW TJJMPERATURE THERMAL STRIPPING 
Excavate VOAs Contaminated Roil 
Shoring/Sheet Piling 
Hauling To Theraal Stripping Area 
Mobilisation/DesobilisatJou 
Lou Temperature Thermal StrJpping 
Residue Analysis 

Qty Unit 
--- ---- 

48 MO 
40 no 

LS 
8 SETS 

LS 
40 MO 
40 uo 
40 MO 

192 WKS 

400 CY 
360 CY 

1440 LF 
12 

9600 SF 
40 MO 

633600 GAL 

36 CY 
36 CY 

720 LF 
6 
6 

600 CY 

18000 MI 
891 TON 

300 CY 
300 CY 
445 TON 

15 

74000 SF 
11400 MS 

2775 TON 

239900 CY 
189000 SF 
263890 CY 

Unit Cost Total Cost 'roJ fli 
--------------------------------- ___-___-__--__-__-_____________ I,Jrrct-----------...---- 

Sub. Mat. Labor Equip. Sub. Mat. Labor Equ i p . cost t 01)RP,, I H 
------------------_-------------- ____________-____-_____________ __-_________-____-_________ 

1000.00 
500.00 

15OOO.DO 
1500.00 

25000.00 
4000.00 

10000.00 
1500.00 

40oon 
24000 
I5000 
12000 
25000 

192000 
4aoooo 

72000 

JfJOOO 
24000 
I5000 
J 2000 
25DD0 

I92000 
480000 

72000 

250.00 48000 IR(lOn 

10.00 
7.50 
3.07 

J450.00 
1.25 

1200.00 
.20 

70.00 
7.50 
3.07 

3000.00 
5000.00 

125.00 
3.33 
1.99 

500.00 
1.00 

125.00 5.00 
3.33 Il.00 
1.99 .05 

300.00 
400.00 

-59 

5.00 90000 90000 10 Tt,. e 150 M i . 
180.00 160380 J603HO 

.59 1.00 Ii7 :lDo 

.65 2.00 195 600 
220. 00 
220.00 

2.45 
5.00 

100.00 

15.00 

LS 2OODOO.00 200000 
356250 TOM 110.00 39187500 

1400 184.00 257600 

2.15 

.65 

5.00 
8.00 

.05 
220.00 

1.00 

.I4 

3.57 

2.00 

33600 
2700 
4421 

17400 
12000 

57600 
126720 

2520 
270 

2210 
I8000 
30000 

97!JUO 
3300 

57DOO 
277500 

2635000 

60000 
1199 
2866 
6000 
9600 

2400 
2880 

72 
2640 

4500 
120 

1433 
1800 
2400 

354 

JHO 
288 

36 

600 

181300 32560 

515785 8564 13 

171529 527780 

96DOO 
6779 
1350 

26040 
21600 
57600 

I26720 

7200 
678 

3679 
J 9800 ntrllo Gil I 11111 
32400 5000 CR I Jou 

95.1 

17; 
795 

!l7!lno 
3:100 

2 I :IRI;n 
57000 II I 'Jr. t! IOU Mi. 

277500 

JDi222R 
2835000 

699309 
2oonoo 

39187500 
257600 I Slln(ll~./Il:l! 



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT 
Bethpage, New York 
Excavation, Fixation Metals, Offsite Landfill Disposal 
Excavntiou, Onsite Low Temperature Thermal Stripping 
Excavation Other Metals And Organics, Offsite Landfill Disposal 
Future Residential Use 
A I I vruuti vv S98 
Sheet 2 of 2 
(NWBS5B) 
2/11/94 

I ten 
_________---_-_____---------------- 

1) 

1) 
2) 

1) 

2) 

31 

SO1 L REMOVAL 
Excavate Other Metals And Organics 
Contaminated Soil 

OFFSITE LANDFILL DISPOSAL 
llnul ing Waste 
Laudf i 1 I Disposal 

RESTORATION 
Oackfill Treated Soil 
a) Place, Spread b Compact 
Backfill 
a) Place, Spread & Compact 
Reregetation 

Burden f! 30% of Labor Cost 
Labor B 10% of Labor Cost 
Material @ 10% of Uaterial Cost 
Subcontract @ 10% of Sub. Cost 

Total Direct Cost 

ludirects e 75% of Total Direct Labor Cost 1511147 1511147 
Profit C 10% of Total Direct Cost 7191209 

Health h Safety Monitoring e 4% 

Total Field Cost 

80614414 
3224578 

_-------- 

HBH39021 

Contingrucy e 20% of Total Field Cost 
Engineering C 6% of Total Field Cost 

TOTAL COST THIS PAGE 

16767An~l 
503034 1 

-- ------- 

105637 167 

WY 
--- 

Unit 
---- 

Unit Cost 
___________--__-____------------- 

Sub. Mat. Labor Equip. 
______________-----_------------- 

Total Cost ‘Total 
_------------------------------ I)irect------- ______ ----- 

Sub. Mat. Labor Equip. cost lhmmcnl s 

_______-----_-__-___----------- __-_----------------------- 

45900 CY -59 1.00 27081 ~15!m 729Hl 

162RlOO MI 5.00 8 14D5UO Hi 105OU :ItilH ‘Tv.* .lr~ll Hi. 
80582 TON 100.00 8058200 HD5H200 

230700 CY .26 1.50 59982 346050 .106032 
230700 CY -84 2.67 193788 615969 BU9757 

56000 CY 4.00 2.70 1.43 224000 151200 4 16080 791280 
56000 CY .B4 2.67 47040 149520 196560 

100 MSF 24.60 8.40 6.68 2460 840 668 3968 
------------_--------------------- _-------- 

60465200 349581 1439188 3000966 65254935 

431156 431756 
14391s 143919 

34958 34958 
6046520 6046520 

_________------------------------- --------- 

66511720 384539 2014863 3000966 719120RR 



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT 
Bethpage, New York 
Excavation, Soil Washing, Onsite Backfill 
Current Industrial Use 
Alternat ive SlOA 
Sheet 1 of 2 
(NWBS6A I 
2/l l/94 

Item 
----------------------------------- 

MOBILIZATION/DEMOBILlZATlON 
1) Office Trailer (2) 
2) Storage Trailer (1) 
3) Construction Survey 
4) Portable Communication Equipment 
5) Equipment Mobilization/Demobiliaation 
6) Site Utilities 
7) Security 
8) Decontamination Trailer 
DECONTAMINATION FACILITIES AND SERVICES 
1) 
2) 

:; 
5) 

6) 
7) 

1) 

i; 

11 
2) 
3) 

Laundry Service 
Truck Decon Pad 
a) Concrete Pad - 8” 
h) Gravel Base - 6” 
cl Curb 
d) Collection Sump 
e) Splash Guard 
Decontamination Services 
Decon Water 
Personnel Decon Pad 
a) Concrete Pad - 4” 
b) Gravel Base - 4” 
c) Curb 
Clean Water Storage Tank 
Spent Uater Storage Tank 

BUILDING FOUNDATION REMOVAL 
Concrete Floor Deuol i tion 
Hauling Waste Concrete 
Waste Concrete Disposal 

SO1 L REMOVAL 
Excavate Contaminated Soil 
Shoring/Sheet Piling 
Hauling To Soil Washing Area 

SOIL WASHI NC 
1) Mobilization/Demobilization 
21 Soil Washing 

RESTORATION 
I) Backfill Treated Soil 

a) Place, Spread ii Compact 
2) Revegetation 
----------__----__----------------- 

Un i t Cost 

Qty Unit sub. Mat. Labor Equip. 
--- ---- --------------------------------- 

48 
40 

8 

48 
48 
48 

192 

480 
360 

1440 
12 

9600 
48 

633600 

36 
36 

720 
6 
6 

74000 
11400 

2115 

296400 
189000 
326040 

326040 

296400 
296400 

100 

MO 1000.00 
MO 500.00 
LS 15000.00 

SETS 1500.00 
LS 25000.00 
MO 4000.00 
HO 10000.00 
MO 1500.00 

WKS 250.00 

CY 
CY 
LF 

SF 
MO 1200.00 

GAL .20 

CY 
CY 
LF 

SF 
MI 5.00 

TON 100.00 

CY 
SF 15.00 
CY 

LS iooooo. no 
CY 150.00 

CY 
CY 

MSF 

70.00 125.00 
7.50 3.33 
3.07 1.99 

1450.00 500.00 
1.25 1.00 

70.00 125.00 
7.50 3.33 
3.07 1.99 

3000.00 300.00 
5000.00 400.00 

5.00 
8.00 

.05 

2520 4 500 
270 120 

2210 1433 
18000 1800 
30000 2400 

2.45 .44 181300 

.96 

-55 

.26 1.50 

.a4 2.67 
24.60 8.40 6.68 

5.00 
8.00 

.05 
220.00 

1.58 

1.71 

‘rclf.Hi cost. I’llI it I 
------------------------------- I,irpct------------------ 

Sub. Mat. Labor Equ i p. cost Commrlll s 

48000 .18UDU 
24000 24000 
i 5000 I 5000 
12000 12000 
25000 25000 

192000 192ono 
480000 480000 

72000 72000 

48000 1 moo 

57600 
126720 

57000 
277500 

2835000 

100000 
48906000 

33600 
2700 
4421 

17400 
12000 

2460 

60000 
1199 
2866 

9600 

284544 

179322 

7701; 1 ‘I4 Itill 5211;61 
248976 791388 1040364 

840 668 3968 

2400 96000 
2880 6779 

72 7358 
2640 260.10 

21600 
57600 

126720 

IHO 7200 
288 678 

36 3679 
19800 :1onn (ia I I #a,, 
32400 5000 (hI I I 1t11 

32560 2 I :I860 
57000 1 I I 1‘1.. B 100 Mi. 

277500 

468312 752A56 
2835000 

557528 736850 

I nnonn 
I~9nfinno 

53275820 325581 1061963 2303552 56766917 



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT 
Bethpage, New York 
Excavatioo, Soil Washing, Onsite Backfill 
Current Industrial Use 
Alternative SlOA 
s11eet 2 of 2 
(NWHS6A) 
2/l l/94 

I tea 
____-_---____----___~~~~~~~~~~~~~~~ 

PAGE 1 TOTAL 

Unit Cosl ToLnl co!it ‘1’111.:11 
--------------------------------- ------_--------_-__------------ Dirpct------------------ 

Qty Unit Sub. Mat. Labor Equip. Sub. Mat. Labor Equip. cost Commrnl s 

--- ---- --------------------------------- __------_-----__________________________------------------ 

53275820 125581 1061963 2303552 56766917 

Burden @ 30% of Labor Cost 318589 318589 
Labor @ 10% of Labor Cost 106196 106196 
Material C 10% of Material Cost 12558 12558 
SubCoutract e 10% of Sub. Cost 5327582 5327582 

Total Direct Cosl 58603402 138139 1486748 2303552 62531842 

ludirects e 75% of Total Direct Labor Cost 
Profit 4! 10% of Total Direct Cost 

1115061 1115061 
6253184 

-------- - 

69900087 
2796003 Ilealth 6 Safety Monitoring e 4% 

Total Field Cost 

Coutiugrncy e 20% of Total Field Cost 
Engineering C 6% of Total Field Cost 

TOTAL COST THIS PAGE 

7269609i 

14539218 
4361765 

-- ------- 

91597075 

.-. -.... _---..-- 



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT 
Bethpage, New York 
Excavation, Soil Hashing, Onsite Backfill 
Future Residential Use 
Alternative SlOB 
Sheet. 1 of 2 
(NWBS6B) 
2/l l/94 

I tern 
------------------_---------------- 

MOBILfZATION/DEMOBILlZATION 
1) Office Trailer (2) 
2) Storage Trailer (1) 
3) Construction Survey 
4) Portable Communication Equipment 
5) Equipnest Mobilization/Demobilization 
6) Site-Utilities 
7) Securily 
8) Decontamination Trailer 
DECONTAMINATION FACILITIES AND SERVICES 

1) 
2) 

:; 
5) 

6) 
71 

11 
2) 
3) 

:I 
3) 

11 
2) 

11 

2) 

Laundry Service 
Truck Decon Pad 
a) Concrete Pad - 8” 
bl Gravel Base - 6” 
c) Curb 
d) Collection Sump 
e) Splash Guard 
Decontamination Services 
Decon Water 
Personnel Decon Pad 
a) Concrete Pad - 4” 
b) Gravel Base - 4” 
cl Curb 
Clean Uater Storage Tnnk 
Spent Water Storage Tank 

BUILDING FOUNDATION REHOVAL 
Concrete Floor Demo1 i t ion 
Hauling Waste Concrete 
Waste Concrete Disposal 

SOIL REMOVAL 
Excavate Contaminated Soil 
Shoring/Sheet Piling 
Hauling To Soil Washing Area 

SOIL WASH1 NC 
Mobilization/Demobilization 
Soil Washing 

RESTORATION 
Backfill Treated Soil 
a) Place, Spread L Compact 
Revegetat ion 

Un i t Cost Total cost '101 Ill 

__-_-___-__-_____________________ _-------_---_---_-_____________ Uirect------------------ 

Qty Unit Sub. Mat. Labor Equip. Sub. Mat. Labor Equip. COSI Comments 
_-_ ---- --_-------_---------------------- -_____-_-______-__-_____________________------------------ 

48 
40 

8 

40 
40 
40 

192 

480 
360 

1440 
12 

9600 
40 

633600 

36 
36 

720 
6 
6 

74000 
11400 

2715 

290400 
189000 
319440 

319440 

290400 
290400 

100 

MO 1000.00 
MO 500.00 
LS 15000.00 

SETS 1500.00 
LS 25000.00 
MO 4000.00 
MO 10000.00 
MO 1500.00 

HKS 250.00 

CY 
CY 
LF 

SF 
MO t200.00 

GAL .20 

CY 
CY 
LF 

SF 
Ml 5.00 

TON 100.00 

CY 
SF 15.00 
CY 

2.45 .I4 
57000 

277500 

.96 

.!i5 

1.58 

1.71 
2835000 

LS 100000.00 100000 
CY 150.00 47916000 

CY .26 1.50 75504 435600 511101 
CY .a4 2.67 243936 775368 1019304 

MSF 24.60 8.40 6.68 2460 840 666 3968 

70.00 125.00 
7.50 3.33 
3.07 1.99 

1450.00 500.00 
1.25 1.00 

70.00 125.00 
7.50 3.33 
3.07 1.99 

3000.00 300.00 
5000.00 400.00 

5.00 
B.00 

.05 
220.00 

5.00 
8.00 

.05 

15000 
12000 
25000 

192000 
48OODO 

72000 

48000 

33600 60000 
2700 1199 
4421 2866 

17400 6000 
12000 9600 

57600 
126720 

2520 4500 
270 120 

2210 1433 
lBOO0 1000 
30000 2400 

181300 

278761 

175692 

48000 
24000 
15000 
12000 
25000 

192000 
480000 

72000 

IHOrN 

2400 96000 
2880 6779 

12 7358 
2640 26040 

21600 
57600 

126720 

180 7200 
288 678 

36 3679 
19800 XJUU (;:%I II,II 
32400 5000 Gn I Ion 

32560 213H6D 
57000 I 1-l ‘I‘r . r IOU M i . 

277500 

.458832 73i616 
2835000 

5462 12 721934 

1 OODOO 
17916000 

52285820 125591 1045973 2257766 55715111 



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT 
Bethpage, New York 
Excavation, Soil Washing, Onsite Backfill 
Future Residential Use 
Alternative SlOB 
Sheet 2 of 2 
( NWBSliB) 
2/11/94 

I tern 
----------------------------------- 

PAGE 1 TOTAL 

Burden @ 30% of Labor Cost 
Labor II! 10% of Labor Cost 
Material C 10% of Material Cost 
SubContract C 10% of Sub. Cost 

Total Direct Cost 

Indirects @ 75% of Total Direct Labor Cosl 
Profit @ 10% of Total Direct Cost 

Health 6 Safety Monitoring e 4% 

Total Field Cost 

Contingency @ 20% of Total Field Cost 
Engineering @ 6% of Total Field Cost 

TOTAL COST THIS PAGE 

UII i t Cost Total Cost ‘Tot.9 I 
--------------------------------- ---------------_--__----------- Direct------------------ 

Qty Unit Sub. Mat. Labor Equip. Sub. blat. Labor Equip. cost Comment s 
--- ---- --------------------------------- _--_-_-------_--__-_____________________-------------~---- 

52285820 125581 1045973 2257766 55715141 

313792 313792 
104597 104597 

12558 12558 
52285R2 522R6R2 

------------------------------------------- 

57514402 138139 1464362 2257766 61374670 

1098272 lD!lR272 
6137467 

-- -_----- 

68610409 
2744416 

71353825 

14270965 
4281290 

---- ---- - 

89907080 

i 



GROUNDWATER COST ESTIMATES 



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT 
Bethpaqe, New York 
No Action 
Alternative GWl 
(OMNWNAGl) 8/10/93 

.L\nnual Costs 

****X******************************************************************* 

ITEM * ITEM $, * 
* COST PER * 
* 5 YEARS * NOTES 

*******************t**************************************************** 
1. Site Review * 20000.00 * Analysis Review performed for 

* * years 5,10,15,20,25,30 
* * 

************************************************************************ 
* * Post Remedial monitoring will 

TOTAL ANNUAL * * be performed for years 
COST * 20000.00 * 5,10,15,20,25,30 

***S******************************************************************** 
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NAVAL WEAPONS 1NDUSTRlAL RESEZBVB PLANT 
Bethpage, New York 
Monitoring Of Existing Potable Water Supplies 
Alternative GU2 
(NUBGlt2) 
m/93 

Item 
-_____---_--------_-__________________ 

1) Monitoring Wells 
-------------------------------------- 

Burden C 30X of Labor Cost 
Labor e 10X of Labor Cost 
Material C 10X of Uaterial Cost 
Subcontract g 10X of Sub. Cost 

Unit Cost Total Cost Total 
_____-_-_---------_-------------- -----_-_-_------_-_____________ Direct------------------ 

Qty Unit Sub. Mat. Labor Equip. Sub. nat. Labor Equip. cost. Conmen te 
--- _--- ---^-------------_--------------- ------_--_------------------------------------------------ 

1800 LF BO.00 144000 144000 6 e 300’ 
---_--------------------------------------- 

144000 0 0 0 144000 

0 0 
0 0 

0 0 
14400 14400 

-----_----------__-_----------------------- 

158400 0 0 0 1s0400 

0 0 
15040 

---- ----- 

174240 
11424 

------ -_- 

191664 

Total Direct Cost 

Indirects e 75X of Total Direct Labor Cost 
Profit C 10X of Total Direct Coat 

Health & Safety Monitoring @ 10X 

Total Field Cost 

Contingency C 20X of Total Field Coot 
Engineering a 10X of Total Field Coat 

TOTAL COST THIS PAGE 

383.73 
19166 

---- ---_- 

249163 



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT 
Bethpage, New York 
?lonitoring Of Existing Potable Water Supplies 
.Alternative GW2 
(OMNWGWB) 8/3/93 

.-\nnual Costs 

***************$***************************~~*~**~*%******~**%**%**~%**%** 

ITEM * ITEM $ * 
* QUARTERLY * 
* SAMPLING * NOTES 

**********************t**$************t***~***~************%*****%*%***% 
1. Sampling * 10000.00 * 6 groundnater samples 

* * 30 manhours per sampling period. 
* * (quarterly) plus travel, 
* * living & shipping costs. 

***S****$*********St*******~*********~**$**~**~***~***~~*******~******** 
2. Analysis t 12480.00 * 8 groundwater samples, 

* * per sampling period. 
* * (inc. blank & duplicate) 
t * Volatile Organics 

**********t*******XS**SttS*bSSX*$$*t*SXS~~~****~**~*****~~*****~~~~*%*~* 
3. Reporting * 4800.00 * 20 manhours per report 

* * plus other direct costs 
*t***~*t***********t~*~*~~****$$****~******~************~*****~~*****~**** 

$ * Post Remedial monitoring will 
TOTAL ANNUAL * * be perfolred quarterly for 

COST * 27280.00 * years 1 thru 30 
***t*******S*t*t******~~*~*~*************~*******~**~**%***~******$~$*** 



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT 
Bethpage, New York 
Monitoring Of Existing Potable Water Supplies 
Al ternat ive GW2 
(F’WANGWI) 8/3/93 

669 ***PRESENT WORTH ANALYSIS*** 

COST/YEAR COST OCCURS ($000’S) 

COST COMPONENT 0 1 2 3 4 5 6 7 8 9 10 11 
---------------_____ ---------------_--------------------------------------------------------------------------------- 

1. CAPITAL CfIST 249.2 
2. 0 6 II COSTS 21.3 

3. ANNUAL COSTS 249.2 27.3 21.3 27.3 27.3 21.3 27.3 27.3 27.3 27.3 27.3 21.3 

4. ANNUAL DlSCOUNT RATE=SX 1 .952 .901 .864 ,823 .I04 .I46 .711 .617 .645 .614 .585 

PRESENT WORTH = 249 26 25 24 22 21 20 19 18 18 17 16 

12 13 14 15 16 17 18 19 20 21 22 23 
---------_-_-_-_--------------------------------------------------------------------------------- 

0 6 M COSTS 27.3 27.3 27.3 27.3 21.3 27.3 27.3 27.3 21.3 21.3 27.3 21.3 
ANNUAL DISCOUNT RATE=5X .557 .53 .505 .481 .458 .436 .416 a396 .377 .359 .342 .326 

PRESENT WORTH = 15 14 14 13 13 12 11 11 10 10 9 9 

24 25 26 27 28 29 30 TOTAL 

--------------------------------------------------------- PRESENT 

0 k M COSTS 27.3 27.3 27.3 27.3 21.3 27.3 27.3 WORTH 

ANNUAL DISCOUNT RATE=5X .31 .295 ,281 .268 .255 .243 .231 (OOG’S) 
=====r=== 

PRESENT WORTH = 8 8 8 I 7 7 6 669 
--------- ------e-e 
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NAVAL WEAPONS INDUSTRIAL RESERVE PLANT 
Bethpage, New York 
Groundwater Treatment System 
Of Existing Potable Water Supplies 
Air Stripping 
Alteruative CW3A 
Page 2 of 2 
(NWBGW3A) B/3/93 

Item 
----_------_--__------------------------- 

SITE PREPARATION 
1) Mobilization 
2) Site Survey 
3) Clearing i Grubbing 
4) Earthwork Grading 
5) Demobilization 
-------------------_--------------------- 

EQUIPMENT 
11 Air Stripper Sycltem incl. rower, 

Packing, Blower 
2) Effluent Distribution Pmpe 
-----L----------_-__--------------------- 

PIPING L INSTRUMENTATION 
1) Extraction Wells To Air Stripper 

a) Collection Piping - 10" 
a) Collection Piping - 12" 
b) Excavation,Backfill,Compaction 
cl Pipe Bedding 
d 1 Revegetat ion 

2) Valves 
a) 12" 
b) 14" 

31 Level Control System 
---------------------------------------- 

FOUNDATION h STRUCTURAL 
1) Air Stripper Foundation 
2) Pump Foundation 
------------__--__-_-------------------- 

ELECTRICAL 
1) Power Supply 
21 Starter 12 
3) Starter #I 
4) Disconnect Switch 
5) Conduit, Cable, Control 12 
6) Conduit, Cable, Control I4 
7) Grounding 
6) Miscellemeoue Wiring 
9) Inetrumentation 
----------_---------------------------- 

ety 
m-s 

1 

1s 4000.00 
1s 10000.00 
AC 1165.00 
CY 024 
1s 4000.00 

3 

6 

1500 LF 
900 LF 

1400 LF 
1400 LF 

14 HSF 

15 
6 
3 

54 
9 

CY 
CY 

1s 

Unit 
---- 

1s 
1s 
1s 

Unit Cost Total Cost TI>LHI 
---_---_---_--__-------------------- __________-________-___________ Uirect ___-__-_---.__ 

Sub. Mat. Labor Equip. Sub. Mat. Labor Equip. COSl Commeul n 
---------------_-------------------- ------_--_--__--__--____________________ _---__________ 

110000.00 7000.00 

6000.00 600.00 

26.00 9.00 
35.00 12.00 

4.36 
1.49 

50.00 11.00 

900.00 200.00 
1200.00 300.00 
2500.00 1000.00 

135.00 250.00 15.00 
135.00 250.00 15.00 

15000.00 
1500.00 
4450.00 

375.00 
930.00 

1850.00 
2250.00 
4500.00 
4000.00 

720.00 
2400.00 

175.00 
795.00 

1130.00 
2250.00 
4500.00 
2000.00 

6000.00 

1840.00 
.7B 

6000.00 

4000.00 

2.64 
2.09 
9.00 

4000 6000 I0rJ00 
10000 IOGOO 

1165 1840 3005 
720 2340 3060 

4000 6000 I ooon 
__-___-_--_________-____________________--- 

10000 0 9885 16180 36065 

330000 21000 12000 3630011 

36000 3600 39600 
-__-_______-__-__-______________________- 

0 366000 24600 12000 402tiOG 

39000 13500 52'100 
31500 IOBGO 42jOU 

6104 3696 9800 
2086 2926 5012 

700 154 I26 980 

13500 3000 16500 
7200 1000 9000 

------_---_-----__--____________________--- 

0 91900 37444 6748 136092 

7290 13500 810 2 I Ii00 

1215 2250 135 3600 
--------___-_----___----------------------- 

0 8505 15750 915 25200 

15000 
4500 

26700 
3375 
2790 

11100 
2250 
4500 
4000 

--_-------_---_--- 

15000 59215 

2160 
I4400 

1575 
2385 
6780 
2250 
4500 
2000 

.--------- 

36050 

1500rl 
fitif 

II 100 
1950 
5175 

17BBO 
4500 
9000 
6000 

-__--__------_- 

0 110265 



YAVAL WEAPONS IYDUSTRIAL RESERVE PLANT 
Bethpage, Sew York 
Croundwater Treatment System 
Of Existing Potable Water Supplies 
t\ir Stripping 
Alternative GW3A 
(OMNWGWSA) 8/3/93 

Annual Costs 

****$*****i*******************************~*~***~************~#~**%*~**~*** 
ITEM * ITEM $ * 

* ANNUAL * 
* SAMPLING * NOTES 

t*t**************t*t*****~~************~*~*~***********~*~***~****~~***~ 
1. Sampling * 2000.00 * 3 groundwater samples 

$ * 20 manhours per sampling period. 
* * (annually) plus travel, 
$ * living & shipping costs. 

*t*t**S********************$****SSt******~**~~~*****~~***~~****~*~~* 
2. Analysis * 1950.00 * 5 groundwater samples, 

$ * per sampling period. 
$ * (inc. blank & duplicate) 
* * Volatile Organics 

t*t*tt**t*S*tSttS**t******~***~$*~~***$*~*$~*~*********~*~********~***~* 
3. Reporting * 2200.00 * 20 manhours per report 

* * plus other direct costs 
Xt***t**t************~***StStSSt****$*******~***~******~~******** 

* * Post Remedial monitoring will 
TOTAL ANNUAL * * be performed annually for 

COST * 6150.00 * years 1 thru 30 
*****tt**ft**t***tt*****~**t*Stt~*~**~*#****************~~*~**~* 



YAVAL WEAPONS INDUSTRIAL RESERVE PLANT 
Bethpage, New York 
Croundwater Treatment System 
Of Existing Potable Water Supplies 
Alternative GWSA 
(OMNGW3Al) 8/3/93 

Annuai Costs - (24 hr/day - 365 days/year) 

*********************************************************************************$$$**$*****: 

* * * * * 
* * * * * 

ITEM * QTY * UNIT * UNITS * ITEM t * NOTE! 
***$**$*$*$$******St************************************************************************: 
1. Energy * * * * * 

a. Electric * 1567760 * Kw-hr * ,085 * $133260 * Treatment Plal 
* * t * * 

***$**********************$******************************************************$$$**$*****: 
2. Maintenance * * * * $24400 * 3% of Capital 

* * * * * 
****$$*$**$$$****************$****$************$********$*************************$$$******$a 
3. Operator * 1: * * $5200 * 4 hrs/wk 

* * * * * 
***t***t**t**t***X*S***************$*******************************************************$Y 

* * * * * 
TOTAL ANNUAL * * * * 

COSTS * * t * $162860 : 
**S**********tt***t******************************************************$*********%******$*~ 
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NAVAL WEAPONS INDUSTRIAL RESERVE PLANT 
Bethpage, New York 
Groundwater Treatsent System 
Of Existing Potable Water Supplies 
Granulated Activated Carbon 
Alternative CR38 
Page 2 of 2 
(NUBCRIB) B/3/93 

I tern 
---------_--------_-______________^_____- 

SITE PREPARATION 
1) Mobilization 
2) Site Survey 
31 Clearing & Grubbing 
4) Earthwork Grading 
5) Denobilisation 
_-______________________________________- 

EQU I PMENT 
1) Granulated Activated Carbon System 
----------------------------------------- 

PI PING & 1NSTRUMENTATlON 
1) Extraction Wells To Carbon Unit 

a) Collection Piping - 10” 
a) Collection Piping - 12” 
b) Excavation,Backfill,Compaction 
cl Pipe Bedding 
dl Revegetation 

2) Valves 
a) 12” 

---------------------------------------- 

FOUNDATION L STRUCTURAL 
1) Activated Carbon Foundation 
---------------------------------------- 

Unit Cost 
------------------------------------ 

Gty Unit Sub. Mat. Labor Equip. 
--- ---- --_---___________-__________________ 

LS 4000.00 6000.00 
LS 10000.00 

1 AC 1165.00 1840.00 
3000 CY .24 .7B 

LS 4000.00 6000.00 

3 200000.00 20000.00 10000.00 600000 60000 3oono 690000 

Total Cost 

Sub. Mat. Labor Equip. 
--------------_----------------- 

4000 6000 1 DOUG 
10000 10000 

1165 lR40 3005 
720 2340 3060 

4000 6000 10000 
.--------------_----______________ - - - - - - - - 

10000 0 9885 16180 36mi5 

Tots I 
*)irect --_---_-__-_-_ 

cost Comat~llt s 
.-------- --------_---__ 

1500 LF 26.00 9.00 
900 LF 35.00 12.00 

1400 LF 4.36 
1400 LF 1.49 

14 MSF 50.00 11.00 

6 900.00 200.00 

75 CY 135.00 250.00 

------------_----_-_____________________-------.---_--_ 

0 600000 60000 30000 690000 

39000 13500 5i1500 
31500 10800 42300 

2.64 6104 3696 9800 
2.09 2086 2926 5012 
9.00 700 154 126 980 

5400 1200 6600 
------------------------------------------- 

0 76600 33844 6748 117192 

15.00 10125 18750 1125 00000 
------------------------------------------- 

0 10125 18750 1125 3OOOO 



.\;AVAL WEAPONS INDUSTRIAL RESERVE PLANT 
Hethpage, ,\iew York 
Croundwater .lreatment System 
Of Existing Potable Water Supplies 
Granular Activated Carbon 
Alternative GW3B 
(OMNWGWSB) 8/3/93 

Annual Costs 

************************************************************************ 
ITEM * ITEM S * 

* ANNUAL * 
* SAMPLING * NOTES 

************************************************************************ 
1. Sampling * 2000.00 * 3 groundnater samples 

* * 20 manhours per sampling period. 
* * (annually) plus travel, 
* * living & shipping costs. 

*******************t**************************************************** 
2. Analysis * 1950.00 * 5 groundwater samples, 

* * per sampling period. 
* * (inc. blank & duplicate) 
* * Volatile Organic8 

************************************************************************ 
3. Reporting * 2200.00 * 20 manhours per report 

* * plus other direct costs 
********t*************************************************************** 

* * Post Remedial monitoring will 
TOTAL ANNUAL * * be performed annually for 

COST * 6150.00 * years 1 thru 30 
*********t*******t****************************************************** 



SAVAL WEAPONS IYDUSTRIAL RESERVE PLAhT 
Bethpaqe, New York 
Groundwater Treatment System 
Of Esistinq Potable hater Supplies 
Alternative GWJB 
(OMNGW3Bl) 8/3/93 

Annual Costs - (24 hr/day - 365 days/year) 

********************************************~**************************************************** 
* * * * * 
* * * * * 

ITEM * QW * UNIT * UNITS * ITEMS * NOTES 
+************************************************D**~********~~*********************************** 
1. Maintenance * * * * 89900 * 1X of Capital Cost 

* * * * * 
********************************************************************************r******~********* 
2. Operator * * * * $5200 * 4 hrs/wk 

* $ * * * 
*****************************************************~~***********~*~~~*r***~*********~*~~******** 
3. Activated Carbon $ * * * * 

a. Liquid * 3000 * LB * 1.00 * $3000 * 
*****t***********************************~**********~*~***~*~~*********************************** 

* * * * * 
TOTAL ANNUAL * * * * 

COSTS $ * * * $18100 : 
******************************************D****~*******************D*******~******D***********~*** 



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT 
Bethpage, New York 
Groundwater Treatment System 
Of Existing Potable Water Supplies 
Alternative GW3JJ 
(PWANCWSB) a/3/93 

2020 ***PRESENT WORTH ANALYSIS*** 

COST/YEAR COST OCCURS ($000’S) 
COST COMPONENT 0 1 2 3 4 5 6 7 El 9 IO II 

-------------------- ________--_______-______________________--------------------------------------------------------- 

1. CAPJTAL COST 1646.6 
2. 0 6 M COSTS 24.3 

3. ANNUAJ. COSTS 1646.6 24.3 24.3 24.3 24.3 24.3 24.3 24.3 24.3 24.3 24.3 24.3 
4. ANNUAL DISCOUNT RATE=5X 1 .952 .907 .864 .823 .784 .746 .711 .677 .645 .614 .585 

PRESENT WORTH = 1647 23 22 21 20 19 18 17 16 16 15 14 

______!“______!P____--!~------!~------!~------!~------!~------!~------~~------~!------~~------~~- 
0 h M COSTS 24.3 24.3 24.3 24.3 24.3 24.3 24.3 24.3 24.3 24.3 24.3 24.3 

ANNUAL DJSCOUNT RATE=IX ,557 .53 .505 .461 .456 ,436 ,416 .396 .377 .359 .342 .326 

PRESENT WORTH = 14 13 12 12 11 11 10 10 9 9 a 8 

24 25 26 27 28 29 30 TOTAL 
-------------_--___-------------------------------------- PRESENT 

0 k M COSTS 24.3 24.3 24.3 24.3 24.3 24.3 24.3 WORTH 

ANNUAL DISCOUNT RATE=5X .31 .295 .261 .268 .255 .243 .231 (000’S) 
==t===3== 

PRESENT WORTH = 6 7 I I 6 6 6 2020 
------me- -_------- 



NAVAL WEAPONS JNDUSTRJAL RESERVE PLANT 
Bethpnge, New York 
Groundwater Treatment System 
Extraction, Precipitation/Filtration, Air Stripping 
And Reuse 
Alternative CW4A 
( NWBCW4 AS) B/30/93 
Page 1 of 4 SUMMARY 

---_______-------__--------------------------------------- 

Item Sub. Mat. Labor Equip. 
----_--_______---____________ ---------------------------------------------------------- 

1) SITE J'REPARATJON 10000 0 17823 
2) EQUJJWNT 

29086 56909 
688000 1544400 202700 64500 

3) PJPJNC & JNSTRUMENTATJON 0 
2499600 

321150 171916 19762 512828 
4) FOUNDATJON & STRUCTURAL 308000 73000 
5) ELECTRJCAL 

135250 6750 523000 
10000 114175 86450 0 210625 

----_-_______-_---___________ ---------------------------------------------------------- 

1016000 2052725 614139 120098 3802962 

Burclen 9 30% of Labor Cost 184242 184242 
Labor e 10% of Labor Cost 61414 61414 
Naterial C 10% of Naterial Cost 205273 205213 
Subcontract 9 10% of Sub. Cost 101600 101600 

---------------------------------------------------------- 

Total Direct Cost 1117600 2257998 659795 120098 4355490 

Indirecta C 75X of Total Direct Labor Cost 644846 644846 
Profit C 10% Total Direct Cost 435549 

-_________ 

5435885 
Jlealth & Safety Nonitoring % 3% 163077 

Total Field Cost 

--_-______ 

5598962 

Contingency e 20% of Total Field Cost 
. 

1119792 
Engineering C 15X of Total Field Cost 839844 
Well Installation Field Engineering & Monitoring 30000 

_-_________ 

Total Cost This Page 7588598 



NAVAL WEAPONS JNDUSTRJAL RESERVE PLANT 
Bethpage, New York 
Groundwatrr Treatment System 
Extraction, Precipitation/Filtration, Air Stripping 
And Reuse 
Alternative GW4A 
Page 2 of 4 
(NWB(iW4A) E/30/93 

J tern 
-____-_____-____________________________- 

SITE PREPARATION 
1) Mobilization 
2) Site Survey 
3) Clearing L Grubbing 
4) Earthwork Grading 
5) Demobilization 
________________________________________- 

EQU J WENT 
1) Monitoring Wells 

2) Croundwater Extraction Wells 
3) Extraction Well Pumps 
4) Equalization Tank 
5) Equalization Tank Nixing System 
6) Clarifier Supply Pump 
7) Clarifier 
8) Clarifier Underflow Pump 
9) Sludge Decant Tank 
10) Sand Filter 
11) Clenruell 
12) Dirty Backwash Tank 
13) Thickener 
14) Filter Press Feed Pump 
15) Filter Press 
16) Filtrate Recycle Tank 
17) Filtrate Recycle Pump 
18) Stripper Transfer Tank 
19) Air Stripper Supply Pump 
20) Air Stripper Tower incl. 

Packing, Blower (Onsite) 
21) Recharge Pumps 
22) Ferrous Sulfate Feed System 
23) Polymer Feed System 
22) Air Compressor 
231 Sump Pump 
---___-__________-______________________- 

ety 
--- 

3 
9700 

4400 

2100 
7 
1 
1 
2 
1 
2 

Ii 
1 
1 
1 
2 
1 
1 
2 

: 
1 

2 
1 
1 
1 
2 

Unit 
_--_ 

LS 
LS 
AC 
CY 
LS 

LF 80.00 352000 352000 

LF 160.00 336000 
3000.00 600.00 21000 

30000.00 3000.00 3000.00 30000 
laooo.00 1800.00 18000 

4oDO.00 600.00 8000 
196000.00 49000.00 196000 

2000.00 300.00 4000 
20000.00 2000.00 20000 

110000.00 11000.00 5500.00 880000 
12000.00 1200.00 12000 
12000.00 1200.00 12000 
30800.00 7700.00 30800 

5000.00 800.00 10000 
125000.00 25000.00 12500.00 125000 

3800.00 600.00 3800 
1800.00 300.00 3600 
1200.00 300.00 1200 
3000.00 400.00 6000 

130000.00 8000.00 5000.00 130000 

336000 
25200 

3000 36000 
J9HOO 

9200 
2 15000 

4600 
22000 

44000 1012000 
13200 
13200 
38500 
11600 

12500 162500 
4400 
4200 
1500 
6ROO 

5oou I 13000 

Unit Cost Tolal Cost 
____---___c-________---------------- -----_-_-_-----_---____________ 

Sub. Mat. Labor Equip. Sub. Mat. Labor Equ i J,. 
------------------------------------ ___-__----____-_____------------- 

10000.00 
6000.00 8000.00 

1165.00 1840.00 
.24 .70 

6000.00 8000.00 

4200 

Jaoo 
1200 

49000 
600 

2000 
88000 

1200 
1200 
7700 
1600 

25000 
600 
600 
300 
BOO 

HO00 

3000.00 400.00 6000 800 I;HOll 
10000.00 2500.00 J 0000 2500 12500 

7000.00 1000.00 7000 1000 ROOO 
6000.00 800.00 6000 A00 6HOO 
2000.00 400.00 4000 800 JR00 

6000 no00 1 .400I) 
10000 JOOOtJ 

3495 5520 9015 
2328 7566 9H94 
6000 8000 I4000 

10000 0 17823 29086 56!)09 

Ii t! :1ou ’ 
4 e 500’ 
7 e 300’ 

ZIJO- 3110 gl’rn 
3OOl10 q:t I J 01, 

J ‘LIII) mm 

--_____---------L--_____________________~..-~. .-~ _ 
688000 154J400 202700 64500 2 l!J!KOO 



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT 
Bethpage, New York 
Oroundwater Treatment System 
Extraction, Precipitation/Filtration, Air Stripping 
And Reuse - 
Alternative OWQA 

Page 3 of 4 
(NUBOW4A) B/30/93 

I tern 
----------------------------------------- 

Pl PI NO & INSTRUMENTATION 
1) Extraction Wells To Equalization Tank 

a) Well Piping - 6” 
b) Collection Piping - 6” 
c) Collection Piping - 8” 
d) Collection Piping - 10” 
e) Collection Piping - 12” 
e) Excavation,Backfill,Compaction 
I) Pipe Bedding 
g) Revegetation 

2) System Interconnection Piping 
a) 2” 
b) 3” 
cl 12” 
d) II” 

3) Air Piping 
a) 2” 

4) Valves 
a) l/2” 
b) 2” 
c) 12” 
d) 14” 

5) Level Control Syetee 
__________------------------------------ 

FOUNDATION 6 STRUCTURAL 
1) Treatment Building 
2) Building Foundation 
3) Equipment Foundation 
4) Loading/Unloading Area 
5) Parking Area 
________________________________________ 

WY 
m-e 

Unit 
---- 

Unit Cost Total Cost TlIl nl 
_--__--__-__________________________ -----------------_------------- I)irect _----------_-- 

Sub. Mat. Labor Equip. Sub. Nat. Labor Equip. (‘OS1 Commwll s 
------------------------------------ -_---__--------------------------------- --____________ 

2100 LF 
1000 LP 
1000 LF 

500 LF 
1600 LF 
4100 LF 
4100 LF 

41 MSF 

39.00 
13.00 
15.00 
26.00 
30.00 

50.00 

21.00 81900 44100 126000 
6.00 13000 6000 19000 
7.00 15000 7000 22000 
9.00 13000 4500 17500 

11.00 48000 17600 65600 
4.36 2.64 17876 lUH24 26700 
1.49 2.09 6109 B569 14678 

11.00 9.00 2050 451 369 2670 

100 13.00 7.00 1300 700 21100 
200 19.50 10.50 3900 2100 6000 
600 76.00 42.00 62400 33600 96000 
300 91.00 49.00 27300 14700 42000 

300 13.00 7.00 

18 60.00 30.00 
4 180.00 60.00 

22 1000.00 250.00 
B 1200.00 300.00 
B 2000.00 BOO.00 

10000 SF 
350 CY 
100 CY 

5600 SF 
600 SF 

30.00 
170.00 
135.00 

1.00 
3.00 

315.00 
250.00 

3900 2100 6000 

IOBO 540 I620 
720 240 960 

22000 5500 27500 
9600 2400 12000 

16000 6400 22400 
------------------------------------------- 

0 321150 171916 19762 51262A 

300000 300001) Ii0 ’ ‘\ IIJIJ’ 
15.00 59500 110250 5250 175000 
15.00 13500 25000 1500 10000 

5600 5f;oft 
2400 2 101) 

_____________--____-_______________ .--. ____ 

306000 73000 13525G Ii7511 5z:lol~ll 



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT 
Bethpage, New York 
Groundwater Treatsent System 
Extraction, Precipitation/Filtration, Air Stripping 
And Reuse 
Alternative OW4A 
Page 4 of 4 
(NWBOW4A) S/30/93 

I tern Qty Unit 
----------------------------------------- --- ____ 

ELECTRICAL 
1) Power Supply LS 
2) Well Pusp Feeder Cable 4100 LP 
3) Starter 12 25 
4) Disconnect Switch 
5) Conduit, Cable, Control 12 
6) Grounding LS 
7) Wiscellaueous Wiring LS 
6) lnstrusentation LS 
9) Outdoor Lighting LS 
--------------------------------------- 

Unit Cost 
--__----__---___--__---------------- 

Sub. Mat. Labor Equip. 
--__-----_---_-_---_---------------- 

loBOO. 00 
3.00 4.50 

1500.00 720.00 
375.00 175.00 
930.00 795.00 

6250.00 6250.00 
13500.00 13500.00 

7OQU.OB 3QQQ.00 
5UQQ.OQ 3OOB.QQ 

Total Cost Total 
--_----___--___----____________ Direct _-_-----_--_-_ 

Sub. Uat. Labor Equip. coat Cosaents 
---_----__--___-________________ .-------- -------------- 

10000 
12300 16450 
37500 16000 

9375 4375 
23250 19875 

6250 6250 
13500 13500 

7000 3000 
5000 3000 

--___-____-_______________________ 

10000 114175 86450 0 

10000 
30750 
55500 
13750 
43125 
12500 
27000 
10000 

BOO0 

210625 

. . 
- 



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT 
Hethpage, :;ew York 
(;roundwater Treatment System 
Extraction, Precipitation/Filtration, Air Stripping 
.\nd Reuse 
ilternative GW4A 
(OMNWGW4A) 8/30/93 

.innual Costs 

*********************$********$****************************************** 

ITEM * ITEM t * 
* QUARTERLY * 
* SAMPLING * NOTES 

*******************$ttStttt*$**$**t*tS***************$**************************** 
1. Sampling * 16000.00 * 12 groundwater samples 

* * 60 manhours per sampling period. 
* * (quarterly) plus travel, 
* * living & shipping costs. 

***S***$***************$**$********************************************* 
2. Analysis * 21840.00 * 14 groundwater samples, 

* * per sampling period. 
* * (inc. blank & duplicate) 
* * Volatile Organic8 

*********S*****S**********************$********************************* 
3. Reporting * 4800.00 * 20 manhours per report 

t * plus other direct costs 
******************S***************************************************** 

* * Post Remedial monitoring will 
TOTAL ANNUAL * * be performed quarterly for 

COST * 42640.00 * years 1 thru 30 
*******************$*******************$$*************$*******$**$****** 



SAVAL WEAPONS I YDUSTRIAL RESERVE PLANT 
Hethpage, .\eu iork 
Croundwater ‘Treatment System 
Extraction, Precipitation/Filtration, 
Air Stripping And Reuse 
Alternative GW4A 
(OMNGW4Al) 8/30/93 

Annual Costs - (24 hr/day - 365 days/year) 

********************t*********t****t****t*******************t**************************&********* 

* * t * * 

* * * * * 

ITRH * WY * UNIT * UNITS * ITEMS * NOTES 
*******t**************t**t**********r*************t*********t*****t**********************t******* 
1. Energy * * * * t 

a. Electric * 3102900 * Ku-hr * .085 * $263747 * Treatment Plant 
* * * * * 

**********************&t*******t************t**************t*******t*************tt*******:****** 
2. Maintenance t * * * $130000 * 3% of Capital Cost 

* * * * * 
********t***************t********t*****t***************t***************t***************t********* 
3. Operator * 3* EA. * 40000.00 * tl20000 * 1 Operator 

* * * * * 2 Shifts/Day 
*************************t***t****tt***t************t******************t************************* 

4. Chemical * * 
a. Polymer * 16680 ** 8 

167 * :N * 
2.00 f $33360 : 

a. Ferrous Sulfate * 2000.00 * $334000 * 
*******************************t**********t******************************************************* 
5. Activated Carbon t * * 8 

a. Vapor * t 8 * $228000 : 
*************************************************~***********************t*********************** 
.6. Sludge Dimpomal * * t 

a. Hauling * 70* LD * 2250.00 : $157500 : 
b. Disposal t 1425 * TON * 100.00 * $142500 * 

**********************************t**************t****tt****t**t***t**************t************** 
* t t * 8 

TOTAL ANNUAL * t * t 
COSTS * * * * $1409107 : 

*************t***********t**t**********************t*t****************************t****$********* 



NAVAL WEAWNS INDUSTRIAL RESERVE PLANT 
Bethpage, New York 
Groundwater Treatment System 
Extraction, Precipitation/Filtration, Air Stripping 
And Reuse 
Alternative GW4A 

(PWANGU4A) 0/30/93 
29907 ***PRESENT WORTH ANALYSIS*** 

mST/YEAR COST OCCURS ($000'S) 
COST COnFQNENT 0 1 2 3 4 5 6 1 8 9 10 11 

__------c----_----__ ------------------------------------------------------------------------------------------------- 

1. CAPITAL COST 75fl8.6 
2.O&UCo6TS 1451.7 
3. ANNUAL COSTS 7588.6 1451.7 1451.7 1451.7 1451.7 1451.7 1451.7 1451.7 1451.7 1451.7 1451.7 1451.7 
4. ANNUAL DISCOUNT RATE=!iX 1 .952 .907 .064 .823 .704 ,146 ,111 .677 .645 ,614 .585 

PRESENT WORTH = 7589 1382 1317 1254 1195 1138 1083 1032 983 936 891 849 

12 13 14 15 16 17 18 19 20 21 22 23 
------------------------------------------------------------------------------------------------- 

0 i H COSTS 1451.7 1451.7 1451.7 1451.7 1451.7 1451.7 1451.1 1451.7 1451.7 1451.7 1451.7 1451.7 
ANNUAL DISCOUNT RATB=CX .557 .53 .505 .481 ,450 ,436 .416 .396 ,317 .359 .342 .326 

PRESENT WORTH = 809 769 133 698 665 633 604 575 541 521 496 473 

24 25 26 27 28 29 30 TOTAL 
--------------------------------------------------------- PRESENT 

0 6 I4 COSTS 1451.7 1451.7 1451.7 1451.7 1451.7 1451.7 1451.7 WORTH 
ANNUAL DISCOUNT RATB=BX .31 .295 .281 .268 .255 .243 ,231 (000'S) 

=2======= 

PRESBNT WORTH = 450 428 400 389 310 353 335 29907 
--------- -------em 

- - 



NAVAL WEAPONS I NUUSTRIAL HESERVE PLANT 
Bethprlge, New York 
Groundwater Treatment System 
Extrnction, Precipitation/Filtration, Air Stripping 
And Reuse/Reinjection 
Alternntive GU4B 
(NMBGW4BS) B/30/93 
Page I of 4 SUMMARY 

------_----__----_---------------------------------------- 

1 tern Sub. Wat. Labor Equip. 
----------------------------- -_---__----__---__---------------------------------------- 

1) SITE PREPARATION 15000 0 32680 49640 97320 
2) E4UlPUENT 1846000 2219000 274100 90500 4489600 
3) PIPING L INSTRURENTATION 0 1186100 594618 93026 1873741 
4) FOUNDATION & STRUCTURAL 308000 102700 190250 10050 611000 
5) ELECTRICAL (Onsite) 10000 110775 84610 0 205385 
6) ELECTRICAL (Offsite) 15000 259220 102260 0 376480 
--__--_______________________ __--___---___-____-_-------------------------------------- 

2194000 3937795 1278518 243216 7653529 

Burtlrn @ 30% of Labor Cost 383555 383555 
Labor @ 10% of Labor Cost 127852 127852 
Material e 10% of Material Cost 393180 393790 
Subcontract @ 10% of Sub. Cost 219400 219400 

---------------------------------------------------------- 

Total Direct Cost 2413400 4331575 1789925 243216 8778116 

Iatlirrcts e 75% of Total Direct Labor Cost 1342414 1352J4.1 
Profit @ 10% Total Direct Cost 977912 

__-_____-- 
10998371 

lleallh h Safety Monitoring @ 3% 32995 I 
---------- 

Total Field Cost 11328322 

Contingency e 20% of Total Field Cost 
Engineering C 12X of Total Field Cost 
Well lnstallation Field Engineering k Monitoring 

2265664 
1359399 

100000 
----------- 

Tolal Cost This Page 15053385 



NAVAL WEAPDNS INDUSTRIAL RESERVE PLANT 
Bethpage, New York 
Oroundwater Treatment System 
Extraction, Precipitation/Filtration, Air Stripper 
And Reuse 
Alternative OW4B 

Page 2 of 4 
(NWBGW4B) B/30/93 

I tern 
____-----_______-___--------------------- 

SITE PREPARATION 
1) Hobilixation 
2) Site Survey 
3) Clearing & Grubbing 
4) Earthwork Grading 
5) Demobilization 
____________________--------------------- 

1) 

2) 
3) 

:I 
6) 
7) 
8) 
9) 
101 
11) 
12) 
131 
14) 
15) 
16) 
17) 
18) 
19) 

EQU I PRENT 
Monitoring Well8 

Grounduater Extraction Wells ( Onsite) 
Orounduater Extraction Wells (Offsite) 
Extraction Well Pumps (Onsite) 
Extraction Well Pumps (Offsite) 
Extraction Well Pumpa (Offsite) 
Equalization Tank 
Equalization Tank Mixing System 
Clarifier Supply Pump 

Clarifier 
Clarifier Underflow Pump 
Sludge Decant Tank 
Sand Filter 
Clearwell 
Dirty Backwash Tank 
Thickener 
Filter Press Feed Pump 
Filter Press , 
Filtrate Recycle Tank 

20) Filtrate Recycle Pump 
21) Air Stripper Transfer Tank 
22) Air Stripper Supply Pump 
23) Air Stripper System incl. 

Tower, Packing, Blower (Onsite) 
24) Air Stripper System incl. 

Tower, Packing, Blower (Offsite) 
25) Recharge Pumps 
26) Ferrous Sulfate Feed System 
27) Polymer Feed System 
26) Air Compressor 
29) Sump Pump 
____________________-------------------- 

WY 
--- 

8 
14000 

4400 

3150 
4500 

7 
2 
8 
1 
1 
2 
1 
2 
1 

10 
1 
1 
1 
2 
1 
1 
2 
1 
2 
1 

8 

10 
1 
1 

:: 

Unit Cost 
_-______--_____-__ --------- _-____--_ 

Unit Sub. Uat. Labor Equip. 
me-- ------------------ --------- --_______ 

LS 10000.00 12000.00 
LS 15000.00 
AC 1165.00 1840.00 
CY .24 .I0 
LS 10000.00 12000.00 

LF 80.00 

LF 160.00 
LF 220.00 

4000.00 
4000.00 
6000.00 

50000.00 
22000.00 

5000.00 
238000.00 

2000.00 
20000.00 

110000.00 
15000.00 
12000.00 
36400.00 

400.00 
400.00 
600.00 

5000.00 5000.00 
2500.00 

400.00 
60000.00 

300.00 
2000.00 

11000.00 5500.00 
1500.00 
1200.00 
9100.00 

5000.00 800.00 10000 1600 
125000.00 25000.00 12500.00 125000 25000 

3800.00 600.00 3800 600 
1800.00 300.00 3600 600 
1200.00 300.00 1200 300 
3500.00 400.00 7000 BOO 

150000.00 9000.00 6000.00 150000 9000 

40000.00 3000.00 1500.00 320000 24000 

4000.00 600.00 40000 6000 
10000.00 2500.00 10000 2500 

7000.00 1000.00 7000 1000 
6000.00 800.00 6000 800 
2000.00 400.00 4000 800 

Total Cost 'll,llJl 
------------------------------- Qirect _--__---__. .__ 

Sub. Mat. Labor Equip. cost Cmm~wl s 
_---____-_____-______________L__________ ______________ 

10000 12000 22000 
15000 15000 

9320 14720 24040 
3360 10920 1.12RO 

10000 12000 22000 
----_------_-___--________ _------__-__-- 

15000 0 32660 .1!)6JO 97320 

504000 
990000 

28000 
8000 

48000 
50000 
22000 
10000 

238000 
4000 

20000 
1100000 

15000 
12000 
36400 

2600 
800 

3800 

800 
60000 

600 
2000 

110000 
1500 
1200 
9100 

. ‘I’rZIIllO . H r :ln(l’ 
4 e 500' 

504000 7 e 450' 
990000 IO e 450' 

30800 300-400 gpm 
6600 OOO-,100 gpm 

52HOO mo-i2n0 gpa 
5000 60000 .4oonn I ilIt gfl 

24500 
lORO0 t'7lllJ ~,'S 

298000 
4600 

22000 
55000 1265000 

16500 
13200 
15500 
11600 

I%500 162500 
4400 
4200 
1500 
7800 

6000 165000 lli' dial. 1 20' 

12000 :l5fil)llO A' (1 in. \, IO' 

I6000 
12500 

________--______---_____________________--------------- 

1846000 2279000 214100 90500 4489600 



, 

NAVAL REAPONS INDUSTRIAL RESERVE PLANT 
Bethpage, New York 
Groundwater Treatment System 
Extraction, Precipitation/Filtration, Air Stripping 
And Reuee/Rein.jection 
Alternative GW4B 
Page 3 of 4 
(NWBGW4B) B/30/93 Unit Cost Total Cost. I’t,l ill 

------------------ --------- --------- ------------_------------------ ))irpc:t _____ .--_. -. 

Unit Sub. Hat. Labor Equip. Sub. Mat. Labor Equip. (‘Ofit l’ommvnl s 
---- -_---------__----- --__----- --_____-- ---------------------------------------- ------_------- 

1 tern 
___-_-_________---__--------------------- 

PIPING 6 INSTRUWENTATION 
1) Extraction Wells To Equalization Tank 

a) Well Piping - Bv 
b) Collection Piping - 8” 
c) Collection Piping - 10” 
d) Collection Piping - 12” 
e) Collection Piping - 14” 
e) Excavation,Backf)ll,Compaction 
f) Pipe Bedding 
g) Revegetation 

2) Extraction Wells To Air Stripper 
a) Hell Piping - 10” 
b) Excavation,Backfill,Compaction 
c) Pipe Bedding 
d) Revegetation 

3) Treatment System To Recharge Basin 
a) Piping - 8” 
b) Piping - 10” 
c) Piping - 14” 
d) Piping - 18” 
e) Piping - 24” 
f) Excavation,Backfill,Compaction 
g) Pipe Bedding 
h) Revegetat ion 

4) System Interconnection Piping 
a) 2” 
b) 3” 
c) 10” 
d) 14” 
e) 16” 

5) Air Piping 
a) 3” 

6) Valves 
a) l/2” 
b) 3” 
c) 14” 
d) 16” 

7) Valves 
e) 10” 

B) Level Control System 
9) Level Control System 
--___------_-_____-_____________________ 

WY 
--- 

3150 
1000 
1000 

500 
1600 
4100 
4100 

41 

LF 
LF 
LF 
LF 
LF 
LF 
LF 

52.00 
15.00 
26.00 
30.00 
40.00 

50.00 

28.00 163800 88200 252000 
1.00 15000 7000 22000 
9.00 26000 9000 35000 

11.00 15000 5500 20500 
13.00 64000 20800 B4ROO 

4.36 2.64 17876 10824 28700 
1.49 2.09 6109 8569 1467B 

11.00 9.00 2050 451 369 2B70 

5500 LF 
1000 LF 
1000 LF 

10 MSF 

26.00 

50.00 

9.00 143000 49500 I !I2500 
4.36 2.64 4360 26.10 7000 
1.49 2.09 1490 2090 35RO 

11.00 9.00 500 110 90 700 

3400 LF 
4400 LF 
3400 LF 
lBO0 LF 
1200 LP 

14200 LF 
14200 LF 

142 USF 

15.00 
26.00 
34.00 
60.00 
75.00 

50.00 

7.00 51000 23800 74HOO 
9.00 114400 39600 154000 

13.00 115600 44200 i 59800 
20.00 1 OBOOO 36000 144000 
30.00 90000 36000 126000 

4.36 2.64 61912 37 IHH 99400 
1.49 2.09 21158 29678 50836 

11.00 9.00 7100 1562 1278 99,lO 

200 LF 13.00 7.00 2600 1400 1OUO 
200 LF 19.50 10.50 3900 2100 6000 
600 LF 65.00 35.00 39000 21000 60000 
a00 LF 91.00 49.00 72800 39200 I 120QO 
300 LF 104.00 56.00 31200 16800 48000 

300 19.50 10.50 5850 3150 

12 
4 

22 
a 

30 
a 

la 

60.00 
220.00 

1200.00 
1600.00 

120 360 IOHO 
a80 280 I160 

26400 6600 :130no 
I 2800 3200 16000 

750.00 
2000.00 
2000.00 

30.00 
10.00 

300.00 
400.00 

170.00 
800.00 
800.00 

22500 5100 
16000 6400 
36000 14400 

-----------------_ .- ------_ 

0 1186100 594618 

27601) 
22100 
50 100 

_-____---____- 

93026 1873744 



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT 
Bethpage, New York 
Groundwater Treatment System 
Extraction, Precipitation/Filtration, Air Stripping 
And Reuse/Reinjection 
Alternative GW4B 
Page 4 of 4 
( NWBGW-lB) B/30/93 

I tern ety 
----------------------------------------- ___ 

FOUNDATION & STRUCTURAL 
1) Treatment Building 
2) Building Foundation 
3) Equipment Foundation 
4) Air Stripper Foundation 
5) Loading/Unloading Area 
6) Parking Area 
--_------------_-______________________ 

ELECTRICAL 
1) Power Supply 
2) Well Pump Feeder Cable 
3) Starler I1 
4) Starter 12 
5) Disconnect Switch 
6) Conduit, Cable, Control Xl 
7) Conduit, Cable, Control 62 
B) Grounding 
9) Hiscellaneous Wiring 
10) Instrumentation 
11) Outdoor Lighting 
--------------------------------------- 

ELECTRICAL 
1) Power Supply 
2) Hell Pump Feeder Cable 
3) Starter 12 
4) Starter 16 
5) Disconnect Switch 
6) Disconnect Switch 
7) Conduit, Cable, Control 62 
8) Conduit, Cable, Control 16 
9) Grounding 
10) Miscellaneous Wiring 
11) Instrumentation 
12) Outdoor Lighting 
______-_______-__-_____________________ 

I0000 SF 30.00 
350 CY 170.00 315.00 15.00 
200 CY 135.00 250.00 15.00 
120 CY 135.00 250.00 15.00 

5600 SF 1.00 
BOO SF 3.00 

4100 
a 

17 
25 

a 
17 

LS 10000.00 
LF 

LS 
LS 
LS 
LS 

3.00 4.50 
1350.00 550.00 
1500.00 720.00 

375.00 175.00 
655.00 735.00 
930.00 795.00 

6250.00 6250.00 
13500.00 13500.00 

7000.00 3000 * 00 
5000.00 3000.00 

1000 
20 

B 
20 

B 
20 

a 

LS 15000.00 
LF 3.00 4.50 

1500.00 720.00 
13000.00 800.00 

375.00 175.00 
600.00 400.00 
930.00 795.00 

5540.00 2170.00 
7000.00 7000.00 

14000.00 14000.00 
6000.00 3000.00 

20000.00 13000.00 

Unit Cost 
------------------ --------- --------_ 

Unit Sub. Mat. Labor Equip. 
---- ------------------ --------- --------- 

1s 
1s 
1s 
1s 

Total Cost ‘1’111 il I 
_____-____------_______________ )jirpc:t _.--. ---. .- 

Sub. Mat. Labor Equip. COSI (:~bmmc~ltl s 
__-__--__------___---------------------- _____---______ 

3OOGOO :100000 ’ 100 x 100 ’ 
59500 110250 5250 175000 
27000 50000 3000 B0000 
16200 30000 1RGO 4ROOO Ofl’..II,~ 

5600 5600 
2400 2400 

---_--_-----__----______________________-- 

308000 102700 190250 10050 6llOGO 

10000 
12300 
ioaoo 
25500 

9375 
5240 

15810 
6250 

13500 
7000 
5000 

.--------------- 

10000 110775 

15000 
3000 

30000 
104000 

7500 
4800 

18600 
44320 

7000 
14000 

6000 
20000 

-------------_--_-_ 

15000 259220 

18450 
4400 

12240 
4375 
5880 

13515 
6250 

13500 
3000 
3000 

84610 

4500 
14400 

6400 
3500 
3200 

15900 
17360 

7000 
14000 

3000 
13000 

(II I.51 It 
I5000 

7500 
I4 400 

i 10400 
11000 

A000 
34 500 
616HO 
11000 
2A000 

9000 
33000 

.----- -_ _-___-_-_-____ 

102260 0 3764BO 

011s i I t. 
I0000 
30750 
15200 
37740 
13750 
11120 
29325 
12500 
27000 
I OOGO 

ROOO 

0 2053H5 



L’AVAL WEAPONS INDUSTRIAL RESERVE PLANT 
Bethpage, New York 
Groundwater Treatment System 
Extraction, Precipitation/Filtration, Air Stripping 
:\nd Reuse 
Alternative GW4B 
!OMNWGWSB) 8/30/93 

Annual Costs 

****$$$$****$*********************************************************** 

I TEM * ITEM t * 
* QUARTERLY * 
* SAMPLING * NOTES 

*$$$***$$$********t***************************************************** 
1. Sampling * 16000.00 * 12 groundwater samples 

* * 60 manhours per sampling period. 
t * (quarterly) plus travel, 
* * living & shipping costs. 

**$********************************************************************* 
2. Analysis * 21840.00 * 14 groundwater samples, 

* * per sampling period. 
* * (inc. blank & duplicate) 
* * Volatile Organic8 

**************************************~***~***************************** 
3. Reporting * 4800.00 * 20 manhours per report 

* * plus other direct costs 
******S************S************************************************$*$* 

t * Post Remedial monitoring will 
TOTAL ANNUAL * * be performed quarterly for 

COST * 42640.00 * years 1 thru 30 
*t*******S****************~*******************$*********$**********$*$$$ 



vr\vA~ h'EAPONS INDUSTRIAL RESERVE PLANT 
iiethpage, Jew York 
Groundwater freataent System 
Extraction, Precipitation/Filtration, 
Air Stripping And Reuse 
:ilternative GW4B 
(fJMNGW4BI) R/30/93 

Annual Costs - (24 hr/day - 365 days/year) 

*****+*******t*********************************************************************************** 
* * * * * 
* * * * * 

ITEM * em * UNIT * UNITS * ITEMS * NOTES 
*******************************$*************************************************~*****$**$****** 
1. Energy * * * * * 

a. Electric * 18061900 * Ku-hr * .085 * $1535262 * Treatment Plant 
* * * * * 

*$*$***************$***********************************************************************$***** 
2. Maintenance * * * * $262600 * 3% of Capital Cost 

* * * * * 
$*$**********************************************************************************$$********** 
3. Operator * 3% EA. * 40000.00 * $120000 * 1 Operator 

* * * * * 2 Shifts/Day 
************************************************************************************************* 
4. Chemical * * * * 

a. Polymer * 16680 * LB * 2.00 * $33360 : 
a. Ferrous Sulfate * 167 * TON * 2000.00 * $334000 * 

************************************************************************************************* 
5. Activated Carbon * * * * 

a. Vapor * t t * $228000 : 
************************************************************************************************* 
6. Sludge Disposal * t * * 

a. Hauling * 70% LD * 2250.00 : $157500 * 
b. Disposal * 1425 * TON * 100.00 * $142500 * 

*******************************************************************************************$$$*** 
* * * * * 

TOTAL ANNUAL * * * * 
COSTS * * t * $2813222 ** 

*********************************************************%***************************************. 



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT 
Bethpage, New York 
Groundwater Treatment System 
Extraction, Precipitation/Filtration, Air Stripping 
And Reuse 
Alternative GU48 
( W;;WB’ E/30/93 

***PRESENT WORTH ANALYSIS*** 

COST/YEAR COST OCCURS ($000’S) 

COST COMPONENT 0 1 2 3 4 5 6 1 8 9 10 11 
-----------------__- ------------------------------------------------------------------------------------------------- 

1. CAPITAL COST 15053.4 
2. 0 h M COSTS 2855.9 
3. ANNUAL COSTS 15053.4 2855.9 2855.9 2855.9 2855.9 2855.9 2855.9 2855.9 2855.9 2855.9 2855.9 2855.9 

4. ANNUAL DISCOUNT RATE=SX 1 .952 .907 .B64 .B23 .7B4 .746 .711 .677 .645 .614 .5B5 

PRESENT WORTH = 15053 2719 2590 2467 2350 2239 2131 2031 1933 1842 1754 1671 

12 13 14 15 16 17 18 19 20 21 22 23 
------------------------------------------------------------------------------------------------- 

0 6 H COSTS 2855.9 2855.9 2855.9 2855.9 2855.9 2855.9 2855.9 2855.9 2855.9 2855.9 2855.9 2855.9 

ANNUAI. DISCOUNT RATE=CX .557 .53 .505 .481 .458 .436 .416 .396 ,377 .359 .342 .326 

PRESENT WORTH = 1591 1514 1442 1374 1308 1245 1188 1131 1077 1025 977 9x1 

24 25 26 27 28 29 30 TOTAL 
---------_____---___------------------------------------- PRESENT 

0 h M COSTS 2855.9 2855.9 2855.9 2855.9 2855.9 2855.9 2855.9 WORTH 

ANNUAL DISCOUNT RATE=5X .31 .295 .281 ,268 .255 .243 .231 (000’S) 
--------- --------- 

PRESENT WORTH = 885 842 803 765 728 694 660 58960 
- - - - - - - - - --------- 



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT 
Bethpage, New York 
Groundwater Treatment System 
Extraction, Precipitation/Filtration, 
Granular Aclivated Carbon And Reuse 
Alternative GW5A 
(NWBGWLiAS) B/30/93 
Page 1 of 4 

Item 
----------------------------- 

1) SITE PREPARATION 
2) EQUIPMENT 
3) PIPING 6 INSTRUMENTATION 
4) FOUNDATION 6 STRUCTURAL 
5) ELECTRICAL 

SUMMARY 
_-____--____--__________________________------------------ 

Sub. Rat. Labor Equip. 
-_-----_---_________-------------------------------------- 

10000 D 17823 29086 56909 
688000 2022400 255100 120100 3085600 

0 321150 171916 19762 512828 
308000 73000 135250 6750 523000 

10000 109620 83010 0 202630 
__---___--___-__________________________------------------ 

1016000 2526170 663099 175698 4380967 

Burden 6 30X of Labor Cost 198930 198930 
Labor 6 10X of Labor Cost 66310 66310 
Material C 10X of Material Cost 252617 252617 
Subcontract C 10X of Sub. Coat lD1600 101600 

___-____--______________________________------------------ 

Total Direct Cost 1117600 2778787 928339 175698 5000424 

Indirects 6 75X of Total Direct Labor Cost 696254 696254 
Profit 6 10X Total Direct Cost 500042 

__-_____-_ 

6196720 
Health 6 Safety Monitoring e 3X 185902 

---------- 

Total Field Cost 6382622 

Contingency 6 20X of Total Field Cost 1276524 
Engineering C 15X of Total Field Cost 957393 
Well Installation Field Engineering & Monitoring 30000 

----------- 

Total Cost This Page 8646539 



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT 
Bethpage, New York 
Groundwater Treatment System 
Extraction, Precipitation/Filtration, 
Granular Activated Carbon And Reuse 
Alternative GWIA 
Page 2 of 4 
(NUBGW5A) B/30/93 

1 tern 
_---_____________-_-____________________- 

SITE PREPARATION 
1) Mobilization 
2) Site Survey 
3) Clearing & Grubbing 
4) Earthwork Grading 
5) Demobilization 
_-----___-_______------------------------ 

EQUIPMENT 
1) Monitoring Wells 

2) Groundwater Extraction Wells 
3) Extraction Well Pumps 
4) Equalization Tank 
5) Equalization Tank Mixing System 
6) Clarifier Supply Pump 
7) Clarifier 
B) Clarifier Underflow Pump 
9) Sludge Decant Tank 
10) Sand Filter Transfer Tank 
11) Sand Filter Supply Pump 
121 Saud Filter 
13) Dirty Backwash Tank 
14) Thickener 
15) Filter Press Feed Pump 
161 Fi 1 ter Press 
17) Filtrate Recycle Tank 
18) Filtrate Recycle Pump 
19) Granular Activated Carbon System 
20) Clearwell Effluent Distribution Tank 
21) Effluent Recharge Pump 
22) Ferrous Sulfate Feed System 

23) Polymer Feed System 
24) Air Compressor 
25) Sump Pump 

ev 
--- 

Unit 

Unit Cost Total Cost. Tot u I 
------------------------------------ -__----_-__-----___------------ I)irect --___-.-- _.___ 

Sub. Wat. Labor Equip. Sub. Hat. Labor Equip. cost (‘ommvIl~ s 
_____---___________----------------- --_------__-----__---------------------- ___-_-_------- 

3 
9700 

LS 6000.00 8000.00 6000 HO00 1~1000 
LS lDDOO.00 10000 10000 
AC 1165.00 1840.00 3495 5520 9015 
CY .24 .7B 2328 7566 9R94 
LS 6000.00 8000.00 6000 BOO0 I ~1Onn 

4400 LF 80.00 352000 

2100 
7 
1 
1 
1 
1 
2 
1 
1 
2 
B 
1 
1 
2 
1 
1 
2 
3 
1 
2 
1 
1 
1 
2 

LF 160.00 
3000 * 00 600.00 

3oDDo.00 3ooo.Ml 3000.00 
18000.00 1800.00 

4000.00 600.00 
196000.00 49000.00 

2000.00 300.00 
20000.00 2000.00 

1200.00 300.00 
3000.00 400.00 

110000.00 11000.00 5500.00 
12000.00 1200.00 
30000.00 7700.00 

5000.00 000.00 
125000.00 25000.00 12500.00 

3800.00 600.00 
1800.00 300.00 

200000.00 20000.00 20000.00 
lBOOO.OD 1800.00 600.00 

6000.00 600.00 

336000 

10000.00 2500.00 
7000.00 1000.00 
6000.00 800.00 
2000.00 400.00 

21000 
30000 
1BODO 

4000 
196000 

4000 
20000 

1200 
6000 

800000 
12000 
30800 
10000 

125000 
3800 
3600 

600000 
18000 
12000 
10000 

7000 
6000 

17823 

5200 

1 BOO 
600 

49000 
600 

2000 
300 
800 

1200 
7700 
1600 

600 
600 

60000 
1800 
1200 
2500 
1000 

800 
800 

25200 200-300 <Ion 
3000 36000 20000 c.11 lo,, 

1 BAG0 
4600 

2 15000 
4600 

22000 
1500 
6ROrl 

4 1000 IO i2GQO 
I3200 
38500 
11600 

12500 I62500 
4400 
4200 

60000 72OOrlD 
600 20400 

I:1200 
12500 

I7000 
fxnn 
4BOO 

I ‘LIIO mm 

____-_______-_-____-____________________----.-..------- 
688000 2022100 255100 1201 no :1oH5COO 



NAVAL WEAWNS INDUSTRIAL RESERVE PLANT 
Bethpage, New York 
Groundwater Treatment System 
Extrnction, Precipitatlon/Filtratlon, 
Granular Activated Carbon And Reuse 
Alternative CWLA 

Page 3 of 4 
(NWBGW~A) a/30/93 

I tern 
----------------------------------------- 

PlPlNG 6 INSTRUMENTATION 
1) Extraction Wells To Equalization Tank 

a) Well Piping - 6” 
b) Collection Piping - 6” 
c) Collection Piping - 8” 
d) Collection Piping - 10” 
e) Collection Piping - 12” 
e) Excavation,Backfill,Compaction 
f) Pipe Bedding 
g) Revegetation 

2) System Jnterconnection Piping 
a) 2” 
b) 3” 
c) 12” 
d) 14” 

3) Air Piping 
a) 2” 

4) Valves 
a) l/2” 
b) 2” 
c) 12” 
d) 14” 

5) Level Control System 
_______________-____-------------------- 

FOUNDATION L STRUCTURAL 
1) Treatment Building 
2) Building Foundation 
3) Equipment Foundation 
4) Loading/Unloading Area 
5) Parking Area 
_____---_----------_--------------- ----- 

ety 
--- 

Unit Sub. Mat. Labor Equip. Sub. kit. Labor Equ i 11. cos 1. 

2100 LF 
1000 LF 
1000 LF 

500 LF 
1600 LF 
4100 LF 
4100 LF 

41 MSF 

39.00 
13.00 
15.00 
26.00 
30.00 

50.00 

21.00 
6.00 
7.00 
9.00 

11.00 
4.36 
1.49 

11.00 

100 13.00 7.00 
200 19.50 10.50 
000 78.00 42.00 
300 91.00 49.00 

300 13.00 7.00 

18 60.00 30.00 
4 180.00 60.00 

22 1000.00 250.00 
a 1200.00 300.00 
8 2000.00 800.00 

10000 SF 
350 CY 
100 CY 

5600 SF 
800 SF 

30.00 

1.00 
3.00 

170.00 315.00 15.00 59500 110250 
135.00 250.00 15.00 13500 25000 

Unit Cost Total Cost rlllal 
_---------_------------------------- ------------------------------- Uirect - _----~ -- -- 

81900 -J-J100 
13000 6000 
15000 7000 
13000 .I 500 
4BOOO 17600 

2.64 17876 
2.09 6JO9 
9.00 2050 451 

1300 700 
3900 2100 

62400 33600 
27300 14700 

3900 2100 

1080 540 
720 240 

22000 5500 
9600 2400 

16000 6400 
--_---------_-----^------- 

0 321150 171916 

300000 

.--- 

1620 
960 

27500 
12000 
22,100 

---__---_--___ 

19762 51262H 

300000 60 \ 11111' 
5250 175000 
1500 40000 

5600 
2400 

5600 
2400 

------------------------------------------- 

I2t~ooo 
19000 
2 2noo 
17500 
65600 

10824 2R700 
B569 14678 

369 2870 

2000 
6ODO 

!J6DGD 
42000 

6000 

308000 73000 135250 6750 523ono 



NAVAL WEAPONS INDUSTRlAL RESERVE PLANT 
Bethpage, New York 
Groundwater Treatment System 
Extraction, Precipitation/Filtration, 
Granular Activated Carbon And Reuse 
Alternative CWSA 
Page 4 of 4 
(NWBCWSA) E/30/93 

1 teu 
__---___________-_______________________ 

ELECTRICAL 
1) Power Supply 
2) Well Pump Feeder Cable 
3) Starter 12 
4) Disconnect Switch 
5) Conduit, Cable, Control X2 
6) Grounding 
7) Miscellaneous Wiring 
6) Instrumentation 
9) Outdoor Lighting 
--------------------------------------- 

Qty Unit 
--- ---- 

LS 10000.00 
4100 LF 3.00 4.50 

24 1500.00 120.00 
24 315.00 175.00 
24 930.00 795.00 

LS 6000.00 6000.00 
LS 12000.00 12000.00 
LS 7000.00 3000.00 
LS 5000.00 3000.00 

Unit Cost Total Cost 
______________--____________________ ----__------_-___-------------- 

Sub. Mat. Labor Equip. Sub. Mat. Labor Equ i p. 
------------------------------------ --------------------------------- 

1000n 
12300 
36000 

9000 
22320 

6000 
12000 

7000 
5000 

------------------_ 

10000 109620 

18450 
17280 

4200 
19080 

6000 
12000 

3000 
3000 

__-------__-_---. 

83010 0 

‘1‘01 i, I 
Ui rect ____-_____.--- 

cost (‘cmmr~nl s 
-_-_-__ -_-__--_-_---- 

I0000 
30750 
532RO 
13200 
I 1.100 
12000 
24OUO 
10000 

BOOrI 



I;AVAL WEAPONS INDUSTRIAL RESERVE PLANT 
Rethpaqe, Yew York 
Groundwater Treatment System 
Estraction, Precipitation/Filtration, 
Granular Activated Carbon And Reuse 
:iiternative CWSA 
IOMNWCh'5A) R/30/93 

Annual Costs 

*****************************$****************************************** 

ITEM * ITEM S * 
* QUARTERLY * 
* SAMPLING * NOTES 

******$*********$$***********$****************************************** 
1. Sampling * 16000.00 * 12 groundwater samples 

* * 60 manhours per sampling period. 
* * (quarterly) plus travel, 
* * living & shipping costs. 

*$*************$**$$*******$******************************************** 
2. Analysis * 21840.00 * 14 groundwater samples, 

* * per sampling period. 
* * (inc. blank & duplicate) 
* * Volatile Organics 

*******************$$*************************************************** 
3. Reporting * 4800.00 * 20 manhours per report 

* * plus other direct costs 
***********$************************************************************ 

* * Post Remedial monitoring will 
TOTAL ANNUAL i * be performed quarterly for 

COST * 42640.00 * years 1 thru 30 
************************************************************************ 



\AVAL WEAPONS ISDUSTRIAL RESERVE PLANT 
iiethpage, ‘iew York 
Groundwater ‘Treatment System 
i-xtract ion, Precipitation/Filtration, 
Granular ktivated Carbon And Reuse 
..1lternativc GW5A 
(OMNGWSAI) 8/30/93 

.-\nnual Costs - (24 hr/day - 365 days/year) 

************************************************************************************************a 

8 * * * 8 

* * * * * 

ITEM * WY * UNIT * UNITS * ITEMS * NOTES 
***********************************************************************************$******$***$*a 
1. Energy * * * 8 * 

a. Electric * 2514950 * Ku-hr * ,085 * $213771 * Treatment Plant 
* * $ 8 * 

*********************$*********************************************************************$***** 
2. Maintenance * * * * $150000 * 3% of Capital Cost 

* * * * * 
***********************************************************************************$*******$***** 
3. Operator 8 3* EA. * 40000.00 * $120000 * 1 Operator 

* * * * * 2 Shifts/Day 
************************************************************%**********************************$* 
4. Chemical * * * * 

a. Polymer * 16680 * LB * 2.00 * $33360 : 

a. Ferrous Sulfate * 167 * TON * 2000.00 * $334000 * 
*********$***************$**********************************#**********************$**$$$$*$$$$* 

5. Activated Carbon * * * 
a. Liquid * 735840 * LB * .8D : $588672 : 

*********************************************************************************$******$**$$**$* 

6. Sludge Disposal * * * * 
a. Hauling * 70* LD * 2250.00 * $157500 : 

b. Disposal * 1425 * TON * 100.00 * $142500 * 
**********************************************************************************$**$**$**$**$$$ 

* * * * * 
TOTAL ANNUAL * * * * 

COSTS * * * * $1739803 : 
*************************************************************************************$$**$$$$**$$ 



NAVAL WEAWNS INDUSTRIAL RESERVE PLANT 
Bethpage, New York 
Groundwater Treatment Systen 
Extraction, Precipitation/Filtration, 
Granular Activated Carbon And Reuse 
Alternative GW5A 

(;MU"") B/30/93 
***PRESENT WORTH ANALYSIS*** 

COST/YEAR COST OCCURS ($000'5) 
COST CDMPDNENT 0 1 2 3 4 5 6 1 8 9 10 11 

--------_----_r--___ ------------------------------------------------------------------------------------------------- 

1. CAPITAL COST 8646.5 
2. 0 I H COSTS 1593.2 
3. ANNUAL COSTS 8646.5 1182.4 1782.4 1702.4 1702.4 1762.4 1782.4 1782.4 1782.4 1782.4 1782.4 1782.4 

4. ANNUAL DISCOUNT RATE=5X 1 .952 .907 .864 ,823 ,704 .746 .711 .677 .645 .614 .565 

PRESENT WORTH = 8647 1697 1617 1540 1467 1397 1330 1267 1207 1150 ID94 10.13 

12 13 14 15 16 17 18 19 20 21 22 23 
-------------__---__----------------------------------------------------------------------------- 

0 h M COSTS 1702.4 1782.4 1762.4 1782.4 1782.4 1782.4 1702.4 1782.4 1782.4 1762.4 1762.4 1762.4 

ANNUAL DISCOUNT RATE=LX ,567 .53 ,505 .481 .458 .436 .416 .396 .377 .359 .342 .326 

PRESENT WORTH = 993 945 900 857 816 777 741 706 672 640 610 5fll 

24 25 26 27 28 29 30 TOTAL 
_--___--____________------------------------------------- PRESENT 

0 k H COSTS 1782.4 1782.4 1782.4 1782.4 1782.4 1782.4 1782.4 RDRTH 
ANNUAL DlSCDUNT RATE=JX .31 .295 .261 .26R .255 .243 .231 (000'S) 

--------- --------- 

PRRSBNT HOUTH = 553 526 501 410 455 433 412 3so49 
===l=l*=L 



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT 
Bethpage, New York 
Groundwater Treatment System 
Extraction, Precipitation/Filtratiou, 
Granular Activated Carbon And Reuse 
Al teruat ive GU5B 
(NliRGW5BS) R/30/93 
Page 1 of 4 

Item 
-------------------__________ 

1) SITE PREPARATION 
2) EQUl PRENT 
3) PlPlNG 6 INSTRURENTATlON 
4) FOUNDATlON 6 STRUCTURAL 
5) ELECTRICAL (Onsite) 
6) ELECTRICAL (Offsite) 
--___________________________ 

SUMMARY 
_--____________----_-------------------------------------- 

Sub. Mat. Labor Equip. 
_______________------------------------------------------- 

15000 0 32680 49640 97320 
1846000 4155000 475800 297900 6714700 

0 1190100 596218 93026 1879344 
308000 100000 185250 9750 603000 

10000 114175 86450 0 210625 
15000 256340 81220 0 352560 

-______________------------------------------------------- 

2194000 5815615 1457618 450316 9917549 

Burden e 30% of Labor Cost 437285 437285 
Labor 4! 10X of Labor Cost 145762 145762 
Material I2 10% of Material Cost 581562 581562 
Subcontract t! 10% of Sub. Cost 219400 219400 

--__-_-_______-_________________________------------------ 

Total Direct Cost 2413400 6397177 2040665 450316 11301558 

lndirects @ 75% of Total Direct Labor Cost 1530499 1530499 
Profit C 10% Total Direct Cost 1130156 

---------- 

13962212 
Health 6 Safety Monitoring @ 3% 418866 

---------- 

Total Field Cost 14301079 

Contingeucy @ 20% of Total Field Coat 
Engineering C 12X of Total Field Cost 
Well Installation Field Engineering 6 Monitoring 

Total Cost This Page 

2876216 
1725729 

100000 
----------- 

19083024 
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NAVAL WEAPONS INDUSTRIAL RESERVE PLANT 
Dethpage, New York 
Groundwater Treatment System 
Extraction, Precipitation/Filtration, 
Granular Activated Carbon And Reuse 
Alternative GW5B 

Page 2 of 4 
(NWBGHSB) a/30/93 

I tern 
--------_---_---_---________^___________- 

SITE PREPARATION 
1) Mobilization 
2) Site Survey 
3) Clearing & Grubbing 
4) Earthwork Grading 
5) Demobilization 

Unit Cost 
------_--_____--__ -________ 

Sub. Uat. Labor 
---e.------_--_--__ --------- 

Total Cost Total 
_-_______-----_----_----------- I)ircct, ___- _--__-_-__ 

Sub. Mat. Labor Equ i p. cost l‘lmllc~lll s 
----_-_--------------------------------- -----_-_______ 

---_--___ 
Equip. 

----- ---- 
WY 
--- 

8 
14000 

4400 

3150 
4500 

7 
2 
B 
1 

: 

: 
1 
1 
2 

10 
1 
1 
2 
1 
1 
2 

ii 
9 

10 
1 
1 

: 

Unit 
-me_ 

LS 10000.00 
LS 15000.00 
AC 1165.00 
CY .24 
LS 10000.00 

12000.00 

ltl40.00 
.78 

12000.00 

10000 12000 22ml 
15000 15000 

9320 14720 24040 
3360 10920 i42RO 

10000 12000 22000 
-_______-___-_----_------------------------ 

15000 0 32680 49640 97320 

EWJI PRENT 
1) Monitoring Wells LF 80.00 352000 352000 Ii e 300 ’ 

LF 
LF 

160.00 
220.00 

4000.00 
4000.00 

504000 
990000 

28000 
8000 

48000 
50000 
22000 
10000 

238000 
4000 

20000 
1200 
6000 

1100000 
12000 
36400 

5D4OOD 
990000 

3GROO 
AA00 

52ROO 
5000 60000 

24500 
lOfm0 

29ROOO 
4600 

22000 
1500 
6ROO 

55000 12G5000 
13200 
45500 
11600 

12500 I62500 
4400 
4200 

60000 720000 
160000 1920000 

5400 183600 
46000 
I2500 

8000 
6800 
4800 

4 e 500’ 
7 e 450’ 

IO c 450’ 
OOD-400 LI,IE 

2) Groundwater Extraction Well6 f Oneite) 
3) Groundwater Extraction Wells (Oftsite) 
4) Extraction Well Pumps IOnsite) 
5) Extraction Well Pume (Offaite) 
6) Extraction Well Pumpa f0ffsite) 
7) Equalization Tank 
8) Equalization Tauk Mixing System 
9) Clarifier Suo~ly Puma 
IO, Clarifier -- - - 
11) Clarifier Underflow Pump 

12) Sludge Decant Tank 

131 Sand Filter Tranclfer Tank 

14) Sand Filter Supply Pump 

15) Sand Filter 

16) Dirty Backwash Tank 

17) Thickener 

181 Filter Press Feed Pump 
19) Filter Press 
20) Filtrate Recycle Tank 

21) Filtrate Recycle Pump 

221 Granular Activated Carbon Syrtem 

23) Granular Activated Carbon System 

24) Clearwell Effluent Distribution Tank 

25) Recharge Pumps 

26) Ferrous Sulfate Feed System 

27) Polymer Feed System 

28) Air Compressor 
29) Sump Pump 

400.00 
400.00 

2800 
800 

4600 
5000 
2500 

800 
60000 

600 
2000 

300-400 g;m 
AOO- I200 gpm 
40000 grr I Ion 

6000.00 
50000.00 
22000.00 

5000.00 

600.00 
5000.00 
2500.00 

400.00 
60000.00 

300.00 
2000.00 

300.00 
400.00 

11000.00 
1200.00 
9100.00 

800.00 
25000.00 

5000 * 00 

230000.00 
2000 * 00 

20000.00 
1200.00 
3000.00 

110000.00 
12000.00 
36400.00 

5000.00 
125000.00 

300 
800 

5500.00 110000 
1200 
9100 

10000 1600 
125000 25000 12500.00 

3800.00 
1800.00 

200000.00 
200000.00 

600.00 
300.00 

3800 
3600 

600000 
1600000 

162000 
40000 
10000 

7000 
6000 
4000 

___--_____-__-_ 

1846000 4155000 

600 
600 

60000 
160000 

16200 

20000.00 
20000.00 

1f300.00 
600.00 

2500.00 
1000.00 

800.00 
400.00 

20000.00 
20000.00 

600.00 18000.00 
4000.00 

10000.00 
6000 
2500 

7000.00 
6000.00 

1000 
800 
800 

.--------- 

475800 

2000.00 

297900 6774700 
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I tern 
----------------------------------------- 

PIPING 6 INSTRUBENTATION 
1) Extraction Wells To Equalication Tank 

a) Well Piping - 8” 
b) Collection Piping - 8” 
ci Collection Piping - 10” 
d) Collection Piping - 12” 
e) Collection Piping - 14” 
e) Excavation,Backfill,Compaction 
f) Pipe Bedding 
gl Revegetation 

2) Extraction Wells To Activated Carbon 
a) Hell Piping - 10” 
bi Excavation,Backfill,Compaction 
c) Pipe Bedding 
dl Revegetation 

3) Treatment System To Recharge Basin 
a) Piping - 8” 
bl Piping - 10” 
cl Piping - 14” 
d) Piping - 18” 
el Piping - 24” 
fi Excavation,Backfill,Compaction 
gl Pips Bedding 
hl Revegetation 

4) System interconnection Piping 
a) 2” 
bl 3” 
c) 10” 
dl 14” 
e) 16” 

5) Air Piping 
a) 3” 

6) Valves 
a) l/2” 
bl 3” 
c) 14” 
di 16” 

7) Valves 
e) 10” 

B) Level Control System 
9) Level Control System 
---------------------------------------- 

.PtY 
--- 

Unit 
---- 

3150 LF 
1000 LF 
1000 LF 

500 LF 
1600 LF 
4100 LF 
4100 LF 

41 MSF 

5500 LF 
1000 LF 
1000 LF 

10 ISF 

3400 LF 
4400 LF 
3400 LF 
1800 LF 
1200 LF 

14200 LF 
14200 LF 

142 ISF 

200 
200 
600 
800 
300 

300 

12 
4 

22 
8 

30 
8 

20 

LF 13.00 7.00 2600 1400 lrm 
LF 19.50 10.50 3900 2100 6000 
LF 65.00 35.00 39000 21000 60000 
LF 91.00 49.00 72800 39200 112noo 
LF 104.00 56.00 31200 16800 J 8000 

Unit 
-------------_---_ 

Sub. Mat. 
-----------------_ 

52.00 
15.00 
26.00 
30.00 
40.00 

50.00 

26.00 

50.00 

15.00 
26.00 
34.00 
60.00 
75.00 

50.00 

19.50 

60.00 
220.00 

1200.00 
1600.00 

750.00 
2000.00 
2000.00 

cost Total Cost TCDI 91 
--------- --------- -__---------------------------- I)(rect - --_--___. .--_ 

Labor Equip. Sub. Mat. Labor Equip. cost l’~unmcv~l s 
--------- --------- ---------------------------------------- ------------.- 

20.00 
1.00 
9.00 

11.00 
13.00 

4.36 
1.49 

11.00 

9.00 
4.36 
1.49 

11.00 

7.00 
9.00 

13.00 
20.00 
30.00 

4.36 
1.49 

11.00 

10.50 

30.00 
70.00 

300.00 
400.00 

170.00 
800.00 
000.00 

2.64 
2.09 
9.00 

2.64 
2.09 
9.00 

2.64 
2.09 
9.00 

163800 R8200 252000 
15000 7000 22000 
26000 9000 35000 
15000 5500 205UO 
64000 20800 84ROO 

17876 ID82 I 28700 
6109 8569 14678 

2050 451 369 2R7D 

14 3000 49500 1!(2500 
4360 26.10 7000 
1490 2090 35RO 

500 110 90 700 

51000 23800 7 ,lROO 
114400 39600 154000 
115600 44200 159R00 
1 ol3ooo 36000 144DrlD 

90000 36000 I26000 
61912 374RH 99400 
21158 29678 50836 

7100 1562 1278 9940 

5850 3150 soon 

720 360 I OH0 
880 280 I160 

26400 6600 .mrw 
12800 3200 I fl100 

22500 5100 27600 
16000 6400 22400 
40000 16000 56000 

------------------------------------------- 
0 1190100 596218 93026 1879344 
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Extrsction, Precipitation/Filtration, 
Granular Activated Carbon and Reuse 
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(NUBGU5B) E/30/93 

I tea 4tr 
-___--___-_____-________________________- ___ 

FOUNDATION & STRUCTUUAL 
1) Treatment Building 
2) Building Foundation 
3) Equipment Foundation 
4) Activated Carbon Foundation 
5) loading/Unloading Area 
6) Parking Area 
--------__----_---___________________^__ 

. 

ELECTRICAL 
1) Power Supply 
2) Well Pump Feeder Cable 
3) Starter 12 
4) Dieconnect Switch 
5) Conduit, Cable, Control 12 
6) Grounding 
7) Biscellaneous Wiring 
8) Instrumentation 
9) Outdoor Lighting 
-____---__-----_---_------------------- 

ELECTRICAL 
Power Supply 
Well Ptmp Feeder Cable 
Starter 12 
Starter 16 
Disconnect Switch, 
Disconnect Switch 
Conduit, Cable, Control 12 
Conduit, Cable, Control 16 
Grounding 

IO) Miscrllaueous liiriug 
11) Instruaentation 
12) Outdoor Lighting 
________-_______--__------------------- 

10000 SF 
350 CY 
100 CY 
2DD CY 

5600 SF 
BOO SF 

4100 
25 
25 
25 

1000 
a 

10 
a 

10 
a 

10 

LS 
LF 

LS 
LS 
LS 
LS 

LS 
LF 

IS 
LS 
LS 
LS 

Unit 
---- 

Unit Cost Total Cost ‘rlrt;l I 
---_--____-------- --------- --------- -__-___________--______________ Ijirect _..--____ -._--_ 

Sub. Flat. Labor Equip. Sub. Hat. Labor Equ i p . cos I. (‘ommt,ul ti 
-___-_____--___--_ --------- _________ ---------------------------------------- --____________ 

30.00 

1.00 
3.00 

10000.00 

15000.00 

170.00 315.00 15.00 
135.00 250.00 15.00 
135.00 250.00 15.00 

3.00 4.50 
1500.00 720.00 

375.00 175.00 
930.00 795.00 

6250.00 6250.00 
13500.00 13500.00 

7000.00 3000 * 00 
5000.00 3000.00 

3.00 4.50 
1500.00 120.00 

13Ooo.oD 800.00 
375.00 175.00 
600.00 400.00 
930.00 795.00 

5540.00 2170.00 
4500.00 4500.00 
9000.00 9000.00 
6000.00 3000.00 

20000.00 13000.00 

300000 3onnno 60’ \ 100’ 
59500 110250 5250 175000 
13500 25000 1500 40000 
2’7000 50000 3000 Ron00 I)fI’siIf. 

5600 5600 
2400 2400 

-----------_--___-______________________--- 

308000 100000 185250 9750 603000 

10000 i noon 
12300 1B450 30750 
31500 18000 55500 

9375 4315 13750 
23250 19875 .13125 

6250 6250 12500 
13500 13500 27000 

1000 3000 I onnn 
5000 3000 tmor~ 

_-___--__---__-_________________________--- 

10000 114175 86450 rJ 21or;25 

I)flsilt~ 
15000 15uno 

3000 4500 7500 
12000 5160 17760 

13ooDO 8000 13enoo 
3000 1400 4400 
6000 4000 I 0000 
1440 6360 I 3mn 

55400 21700 i 7 1 no 
1500 .I 500 ‘IIN) 

9000 soon I HiIflr~ 

6000 3000 !ll)1lll 

20000 13000 :13r)rm 
--_--------__--___--~~-~~-~~~~~~~~---.~---- 

15000 256340 81220 0 :w56r1 



';AVAL WEAPONS INDUSTRIAL RESERVE PLANT 
Bethpage, lieu i'ork 
riroundwater Treatment System 
Estraction, Precipitation/Filtration, 
Granular Activated Carbon And Reuse 
4lternative GWSB 
(OMNWGW5B) R/30/93 

\nnual Costs 

***********************$**$$$**$**************************************** 

ITEM * ITEM t * 
* QUARTERLY * 
* SAMPLING * NOTES 

*******************$**************************************************** 
1. Sampling * 16000.00 * 12 groundwater samples 

* * 60 manhours per sampling period. 
* * (quarterly) plus travel, 
* * living & shipping costs. 

*******************$**************************************************** 
2. Analysis * 21840.00 * 14 groundwater samples, 

* * per sampling period. 
* * (inc. blank & duplicate) 
* * Volatile Organics 

******************************************$***************************** 
3. Reporting * 4800.00 * 20 manhours per report 

* * plus other direct costs 
***************S****************************$*************************** 

$ * Post Remedial monitoring will 
TOTAL ANNUAL * * be performed quarterly for 

COST * 42640.00 * years 1 thru 30 
************************************************$*********************** 



YAVAL IiEAPCNS ISDUSTRIAL RESERVE PLANT 
i3ettlpage, '.ew 10rli 
Groundwater rreatment System 
Extraction, rrecipitation/Filtration, 
Granulate Activated Carbon And Reuse 
:\lternative CWSB 
(OMNGW5BlI R/30/93 

Annual Costs - (24 hr/day - 365 days/year) 

******************$*********************************************************~************~********* 

I * * * * 

* * * * * 

ITEM * QTY * UNIT * UNITS * ITEMS * NOTES 
**********************************************~*********************~*****~********************** 
1. Energy * * * * * 

a. Electric * 17278018 * Kw-hr * ,085 * 61468632 * Treatment Plant 
* * * * * 

********t**************************************************~************************************* 
2. Maintenance * * * * $339100 * 3% of Capital Cost 

* * * * * 
********************************************~**********************************************$*$$** 
3. Operator % 3* EA. * 40000.00 * $120000 * 1 Operator 

* * * * * 2 Shifts/Day 
********************************************************************************$**$**$$$***$**$* 
4. Chemical * * * * 

a. Polymer * 16680 * LB * 2.00 * $33360 :: 
a. Ferrous Sulfate * 167 * TON * 2000.00 * $334000 * 

*********************************************************************************************$$** 
5. Activated Carbon * 8 * 

a. Liquid * 1997280 * LB * .80 f $1597824 f 
*********************************************************************************$***$$$$$*$$$$*$ 
6. Sludge Disposal * * * * 

a. Hauling * 70 * LD * 2250.00 * $157500 f 
b. Disposal * 1425 * TON * 100.00 * $142500 * 

**************************************************************************************$$$*$*$$$*$ 
* * * * * 

TOTAL ANNUAL * 8 * * 
COSTS 8 * * 8 $4192916 5: 

**********************************************************************************$*****$$*$$$$$*$ 



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT 
Bethpage, New York 
Groundwater Treatment System 
Extraction, Precipitation/Filtration, 
Granular Aclivated Carbon And Reuse 
Alternative GU5B 
(PRANGMB) B/30/93 

84201 ***PRESENT UORTH ANALYSIS*** 

1. 
2. 
3. 
4. 

COST/YEAR COST OCCURS (LDOD’S) 

COST COMPONENT 0 1 2 3 4 5 6 I 8 9 10 11 
-------------------- -------------_----------------------------------------------------------------------------------- 

CAPITAL COST 19083 
0 a M COSTS 4235.6 
ANNUAL COSTS 19083 4235.6 4235.6 4235.6 4235.6 4235.6 4235.6 4235.6 4235.6 4235.6 4235.6 .1235.6 

ANNUAL DISCOUNT RATE=BX 1 .952 .90-l .864 .823 .I84 .746 ,711 ,611 .645 .614 .5B5 

PRESENT UORTH = 19083 4032 3842 3660 3486 3321 3160 3012 2868 2132 2601 217B 

12 13 14 15 16 17 18 19 20 21 22 23 
--------________--------------------------------------------------------------------------------- 

0 k M COSTS 4235.6 4235.6 4235.6 4235.6 4235.6 4235.6 4235.6 4235.6 4235.6 4235.6 4235.6 4235.6 

ANNUAL DISCOUNT RATE=BX .551 .53 .!io5 .4Bl .458 .436 .416 .396 .317 .359 .342 .326 

PRESENT WORTH = 2359 2245 2139 2037 1940 1847 1762 1677 1597 1521 1449 1381 

24 25 26 21 28 29 30 TOTAL 
---------_____----__------------------------------------- PRESENT 

0 L H COSTS 4235.6 4235.6 4235.6 4235.6 4235.6 4235.6 4235.6 WORTH 

ANNUAL DISCOUNT RATE=SX .31 .295 .281 .268 .255 .243 .231 (000’S) 
------em- --------_ 

PRESENT WORTH = 1313 1250 1190 1135 1080 1029 978 84201 
========= 



NAVAL UEA~NS I NDIISTRI AL RESERVE PLANT 
Bethpage, New York 
Groundwater Treatsent Systes 
Extraction, Precipitation/Filtration, 
Enhanced Oxidation And Reuse 
Alternative GU6A 

(NUBGU6AS) e/30/93 
Page I of 4 

I tes 
----___--____---_____________ 

1) SITE PREPARATION 
2) EQUIPMENT 
3) PIPING & lNSTRUMENTATlON 
4) FOUNDATION L STRUCTURAL 
5) ELECTRICAL 
_-________________-__________ 

SUMMARY 
___-----__---__------------------------------------------- 

Sub. Hat. Labor Equip. 
___---________-_------------------------------------------ 

10000 0 17823 29086 56909 
688OOD 9404600 196800 660100 11549500 

0 321150 171916 19762 512828 
368000 91650 169800 8550 638000 

50000 130395 97210 0 211605 
__-_____________--__________L___________------------------ 

1116DOD 9947795 1253549 717498 13034842 

Burden 8 30% of Labor Coat 376065 376065 
Labor 8 10% of Labor Cost 125355 125355 
Material @ IOX of Haterial Cost 994180 994180 
Subcontract 8 10X of Sub. Cost 111600 111600 

_-__--------____-___-------------------------------------- 

Total Direct Coat 1221600 10942515 1754969 717498 14642641 

Indirects 9 75% of Total Direct Labor Cost 1316226 1316226 
Profit C 10% Total Direct Cost 1464264 

--___--___ 

17423132 
Health 6 Safety Uonitoring 8 3X 522694 

-----e---w 

Total Field Cost 17945826 

Contingency 8 20X of Total Field Cost 3589165 
Engineering e 12% of Total Field Cost 2153499 
Well Installation Field Engineering & Uonitoring 30000 

--____---__ 

Total Cost This Page 23118490 



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT 
Bethpage, New York 
Groundwater Treatment Systes 
Extraction, Precipitation/Filtration, 
Enhanced Oxidation And Reuse 
Alternative GR6A 
Page 2 of 4 
(NWBW6A) B/30/93 

I tes 
------____________-_____________________- 

SITE PREPARATION 
1) Mobilization 
2) Site Survey 
3) Clearing k Grubbing 
4) Earthwork Grading 
5) Desobilization 
------____________-_____________________- 

EPUI F’MENT 
1) Monitoring Wells 

2) Crouuduater Extraction Wells 
3) Extraction Well Puaps 
4) Equalization Tank 
5) Equalization Task Mixing System 
6) Clarifier Supply Pusp 
7) Clarifier 
B) Clarifier Underflow Pump 
9) Sludge Decant Tank 
101 Sand Filter Transfer Tank 
Ill Sand Filter Supply Pump 
121 Sand Fi I ter 
131 Dirty Backwash Tank 
14) Thickener 
15) Filter Press Feed Pup 
16) Filter Press 
17) Filtrate Recycle Tank 
181 Fi 1 trate Recycle, Pump 
191 Enhanced Oxidation Transfer Tank 
20) Enhanced Oxidation Supply Pump 
21) Enhanced Oxidation System 
22) Clearwell Effluent Distribution Tank 
24 1 Effluent Recharge Pump 
25) Ferrous Sulfate Feed System 
26) Polymer Feed System 
27) Air Compressor 
2B) Sump Pump 
---____------_--------------------------- 

WY 
--- 

3 
9700 

4400 

2100 
7 
I 
1 
2 
1 
2 
1 
1 
2 
a 
1 
1 
2 
1 
1 
2 

: 
1 
1 
2 
1 
1 
1 
2 

Unit 
---- 

LS 
LS 
AC 
CY 
LS 

LF 80.00 352000 :l.5L!1lllO 

LF 160.00 
3000.00 600.00 

30000.00 3000.00 3000.00 
iaooo.00 laoD.00 

4000.00 400.00 
196OOOO.OD 49000.00 

2000 * 00 300.00 
20000.00 2000.00 

1200.00 300.00 
3000.00 400.00 

llODOO.00 11000.00 5500.00 
12000.00 1200.00 
30800.00 7700.00 . 

5000.00 800.00 
125000.00 25000.00 12500.00 

3800.00 600.00 
7800.00 300.00 
1200.00 300.00 
5000.00 600.00 

62OOOOO.DO 6DOOOO.00 6DOOOO.00 
1BODD.00 iaoo.00 600.00 

7500.00 600.00 
lOODO. 2500.00 

lDOO.00 1000.00 
6000.00 BOO.00 
2000.00 400.00 

336000 
21000 
30000 
Lao00 

a000 
1960000 

4000 
20000 

1200 
6000 

000000 
12000 
30000 
10000 

125000 
3800 
3600 
1200 

I ODD0 
6200000 

lBOO0 
15000 
10000 

7000 
6000 
4000 

----------_____ 

686000 9404600 

336000 
25200 

3000 36000 
19HOO 

AA00 
2009000 

4600 
22000 

1500 
6000 

4 4000 10 I2000 
I3200 
RR500 
II600 

I2500 162500 
4400 
.4200 
1500 

11200 
600000 i 100000 

600 20900 
16200 
I2500 

R000 
ainn 
4Rno 

Unit Cost Total Cost 'I'01 n I 
-----_____-------- --------- -----____ ------_________---------------~ Direct 

Sub. Bat. Labor Equip. Sub. Mat. Labor Equip. Cost 
------------------ --------- --------- _______________--_______________________ 

10000.00 
6DOO.00 8000.00 

1165.00 1840.00 
.24 .7a 

6000.00 BOO0 . 00 

6000 0000 1 1000 

10000 IOODO 
3495 5520 9015 
2326 7566 9894 
6000 0000 I 1000 

-------_________________________________--- 

10000 0 17823 2YOH6 56!lOD 

4 200 
3000 
1 BOO 

000 
49000 

600 
2000 

300 
000 

00000 
1200 
7700 
1600 

25000 
600 
600 
300 

1200 
600000 

lRO0 
1200 
2500 
1000 

000 
000 

.---____-- 

796000 

H @ :lou’ 
4 e fioo* 
7 c 300' 

2uo-300 g,ml 
2DOOO ga I IO,, 

1 !I110 $,llI, 



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT 
Bethpage, New York 
Groundwater Treatsent System 
Extraction, Precipitation/Filtration, 
Enhanced Oxidation And Reuse 
Alternative GU6A 

Page 3 of 4 
(NWBCWGA) B/30/93 

I tern 
__-_________________--------------------- 

PIPING & INSTRUMENTATION 
1) Extraction Wells To Equaliration Tank 

a) Well Piping - 6” 
bl Collection Piping - 6” 
cl Collection Piping - 8” 
d) Collection Piping - 10” 
el Collection Piping - 12” 
el Excavation,Backfill,Cospaction 
fl Pipe Bedding 
gl Revegetation 

2) System Interconnection Piping 
a) 2” 
bl 3” 
cl 12” 
dl 14” 

3) Air Piping 
a) 2” 

4) Valves 
a) l/2” 
b) 2” 
cl 12” 
dl 14” 

5) Level Control Systes 
__-___________-------------------------- 

FOIJNDATION & STRUCTURAL 
I I Treatment Building 
2) Building Foundation 
3) Equipment Foundation 
4) Loading/Unloading Area 
5) Parking Area 
______________-___---------------------- 

WY 
--- 

2100 
LF 13.00 
LF 15.00 

44100 I2li000 
6000 I9UOO 

1000 
500 

1600 
4100 
4100 

41 

LF 
LF 
LF 
LF 

HSF 

26.00 
30.00 

50.00 

21.00 81900 
6.00 13000 
1.00 15000 
9.00 13000 

11.00 48000 
4.36 2.64 
1.49 2.09 

11.00 9.00 2050 

4500 
17600 
17676 

6109 
451 

100 13.00 7.00 1300 ion 
200 19.50 10.50 3900 2100 
a00 78.00 42.00 62400 33600 
300 91.00 49.00 27300 14700 

22000 
17500 
65600 

IOR2I 2R700 
8569 I J67A 

369 2H70 

2OOU 
6000 

!J6000 
4 2000 

300 13.00 7.00 2100 6000 

18 60.00 30.00 IOAO 540 1620 
4 100.00 60.00 120 210 960 

22 1000.00 250.00 22000 5500 zi500 
0 1200.00 300.00 9600 2400 12000 
a 2000.00 BOO.00 16000 6.100 22 100 

0 321150 171916 

360000 
15.00 71400 132300 
15.00 20250 37500 

5600 
2400 

----------------_--_______ 

360000 91650 169AOO 

__-_-_--__---_ 

I!)762 512H2H 

12000 SF 
420 CY 
150 CY 

5600 SF 
000 SF 

30.00 
170.00 
135.00 

1.00 
3.00 

315.00 
250.00 

:ilioooo loo’ \ III0 
6300 2 1 DOD0 
2250 60000 

56UO 
2,100 

Unit Cost Total Cost ‘r. t il I 
------------------ --------- --------- ------__---_------------------- ()irect _-_--_---_-_- 

Unit Sub. Mat. Labor Equip. Sub. Mat. Labor Equ i p. cost (:omm4~nl s 
---- _____---__---_---- --------- --__--___ -______-_------__----------------------- ---_--________ 

LF 39.00 

_ _ _. - _. - . - - - 

H550 J;.lHIlIJIl 



NAVAL WEAWNS INDUSTRIAL RESERVE PLANT 
Bethpage, New York 
Grounduater Treatment System 
Extraction, Precipitation/Filtration, 
Enhanced Oxidation And Reuse 
Alternative GW6A 
Page 4 of 4 
(NWBCWGA) a/30/93 

I tern 

ELECTRICAL 
1) Power Supply 
2) Substation - 1500 WA 
3) Well Pump Feeder Cable 
4) Starter X2 
5) Disconnect Switch 
6) Conduit, Cable, Control X2 
7) Grounding 
a) Miscellaneous Wiring 
9) Instrumentation 
10) Outdoor Lighting 
---____---___-----__------------------- 

ety Unit 
--- ---- 

LS lOODO. 
LS 40000.00 

4100 LF 3.00 
29 1500.00 
29 375.00 
29 930.00 

LS 7250.00 
LS 14500.00 
LS 10000.00 
LS 5000.00 

Unit Cost Total Coat l't,l:II 
-------------_---- __------- ----_---- ----------_------_----------~-- l)irpc:l ___ .-.--.. ~. 

Sub. Mat. Labor Equip. Sub. Mat. Labor E~p~ip. cclst (‘lulln~.lll s 
_-----__---____--- __----___ --------- -------------_---_-------------~-------- ___----------- 

4.50 
720.00 
175.00 
795.00 

7250.00 
14500.00 

5000.00 
3000.00 

-- 

10000 
40000 

12300 
43500 
10875 
26970 

7250 
14500 
ID000 

5000 
-----_-----__---__ 

50000 130395 

lR450 
20880 

5075 
23055 

7250 
14500 

5000 
3000 

._-- --_---_. 

97210 

10000 
~10000 
30750 
6.I:Wl 
15950 
50025 
l-1500 
29000 
15000 

0000 
.____---_- -_- 

u 277(X15 



I'AVAL WEAPONS INDUSTRIAL RESERVE PLANT 
tjethpage, New York 
Groundwater Treatment System 
Extraction, PrecipitationiFiltration, 
Enhanced Oxidation And Reuse 
:\lternative CWGA 
(OHNWCWGA) R/30/93 

innual Costs 

************************************************************************ 
ITEM * ITEM t * 

* QUARTERLY * 
* SAMPLING * NOTES 

************************************************************************ 
1. Sampling * 16000.00 * 12 groundwater samples 

* * 60 manhours per sampling period. 
* * (quarterly) plus travel, 
* * living & shipping costs. 

**********$************************************************************* 
2. Analysis * 21840.00 * 14 groundwater samples, 

* * per sampling period. 
* * (inc. blank & duplicate) 
* * Volatile Orgauics 

***********t*t*******ttttSSt*t*StSt*SSXt******************************** 
3. Reporting 1: 4800.00 * 20 manhours per report 

* * plus other direct costs 
***S*****t**t*St*********$**************************?******************* 

* * Post Remedial monitoring will 
TOTAL ANNUAL * * be performed quarterly for 

COST * 42640.00 * years 1 thru 30 
*****************t***********************************************$****** 



VAVAL UEAPONS I!ZDUSTRIAL RESERVE PLANT 
i)ethpsqe, :iew i’ork 
Groundwater rreatment System 
Extraction, Precipitation/Filtration. 
Enhanced Oxidation And Reuse 
Alternative GWGA 
(GMNGWGAl) 8/30/93 

.\nnual Costs - (24 hr/day - 365 days/war) 

**$******************$$*$$$**$$*$*$************************************************************** 
* * * * * 
* * * * * 

ITEM * QTY * UNIT * UNITS * ITEM S * NOTES 
$*******************$$$$**$********************************************************************** 
1. Energy * * * * * 

a. Electric * 2514950 * Ku-hr * .085 * $213771 * Treatment Plant 
b. Enhanced Oxidation * 1944720000 * GAL *$3.15/1000 Gal * $6125868 * Onsite 

****$******************************************************************************************** 
2. Maintenance * * * * $439300 * 3X of Capital Co 

* * * * * 
***$******************************************************************************************$** 
3. Operator * 3* EA. * 40000.00 * $120000 * 1 Operator 

f * * * * 2 Shifts/Day 
*************************************************************************************$*********** 
4. Chemical * * * * 

a. Polymer * 16680 * LB * 2.00 * $33360 : 
a. Ferrous Sulfate * 167 * TON * 2000.00 * $334000 * 

*************************************************************************************$$$$$$$$$*$$ 
5. Sludge Disposal * * * * 

a. Hauling * 70% LD * 2250.00 * $157500 f 
b. Disposal * 1425 * TON * 100.00 * $142500 * 

***********************************************************************$***********$*$$$$$$$$$$** 
* * * * * 

TOTAL ANNUAL * * * * 
COSTS * * * * $7566299 : 

***********************************************************************$$*******$****$$$$$$$$$$$* 



NAVAL WEAKINS INDUSTRIAL RESERVE PLANT 
Bethpge, New York 
Grounduat.er Treatment. System 
Extraction, Precipitation/Filtration, 
Enhanced Oxidation And Reuse 
Alternative GW6A 
(PWANGWGA) a/30/93 

140698 ***PRESENT WORTH ANALYSIS**+ 

COST/YEAR COST OCCURS ($000’S) 
COST COMPONENT 0 I 2 3 4 5 6 7 8 9 10 11 

-------------------- ___---__-_______--------------------------------------------------------------------------------- 

1. CAPITAL COST 23718.5 
2. 0 b M COSTS 7608.9 
3. ANNUAL COSTS 23718.5 7608.9 7608.9 7608.9 7608.9 7608.9 7608.9 7608.9 7608.9 7608.9 7608.9 7608.9 
4. ANNUAL DISCOUNT RATE=IX 1 ,952 .907 .864 .823 .784 .746 .711 .677 .645 .614 .585 

PRESENT WORTH = 23719 7244 6901 6574 6262 5965 5676 5410 5151 49OA 1672 .I451 

12 13 14 15 16 17 18 19 20 21 22 23 
________________-_------------------------------------------------------------------------------- 

0 81 M COSTS 7608.9 7608.9 7608.9 7608.9 7608.9 7608.9 7608.9 7608.9 7608.9 7608.9 7608.9 7608.9 
ANNUAL DISCOUNT RATE=5X .557 .53 .505 .481 .458 .436 .416 .396 .377 .359 .342 ,326 

PRESENT WORTH = 4238 4033 3842 3660 3485 3317 3165 3013 2869 2732 2602 2481 

24 25 26 27 28 29 30 TOTAL 
------------_-------------------------------------------- PRESENT 

0 h M COSTS 7608.9 7608.9 7608.9 7608.9 7608.9 7608.9 7608.9 WORTH 
ANNUAL DISCOUNT RATE=BX .31 ,295 .281 .268 .255 .243 .231 (000’S) 

--------_ --__----_ 

PRESENT WORTH = 2359 2245 2138 2039 1940 1849 1758 140698 
-------we ----e---w 



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT 
Bethpage, New York 
Groundwater Treatment System 
Extrnction, Precipitation/Filtration, 
Enhanced Oxidation And Reuse 
Alternative GH6B 
(NWBGW6BS) B/30/93 
Page 1 of 4 SUMMARY 

____________-_-_________________________------------------ 

Item Sub. Uat. Labor Equip. 
----------------------------- ---------______------------------------------------------- 

1; 
:; 
5) 
6) 

SITE PREPARATION 15000 0 32680 49640 97320 

EQUI PHENT 1646000 10433200 1102900 933100 14315200 

PIPING & lNSTRUHENTATlON 0 1190100 596218 93026 1879344 

FOUNDATION & STRUCTURAL 368000 145650 269800 14550 798000 

ELECTRICAL (Onsite) 50000 130395 97210 0 277605 

ELECTRICAL (Offsite) 15000 340550 135900 0 491450 
_______________----__________ -_----_____________--------------------------------------- 

2294000 12239895 2234708 1090316 17858919 

Burdeu e 30X of Labor Cost 670412 670412 
Labor e IOX of Labor Cost 223471 223471 
Material C 10X of Material Cost 1223990 1223990 
Subcontrnct C 10X of Sub. Cost 229400 229400 

----________________-------------------------------------- 

Totnl Uirect Cost 2523400 13463885 3128591 1090316 20206192 

lndirncts e 75X of Total Direct Labor Cost 2346443 2346443 
Profit C 10X Total Direct Cost 2020619 

---------- 

24573254 
Ilealth L Safety Monitoring e 3X 737198 

---------- 

Total Field Cost 25310452 

Contingency @ 20X of Total Field Cost 5062090 
Engineering C 10X of Total Field Cost 2531045 
Well Installation Field Engineering & Monitoring 100000 

Total Cost This Page 
----------- 

33003587 



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT 
Bethpage, New York 
Groundwater Treatment System 
Extrnction, Precipitation/Filtration, 
Enhanced Oxidation And Reuse 
Alternative GWBB 

Pagr 2 of 4 
(NWBGWGR) B/30/93 

Item 
---___--____---___----------------------- 

SITE PREPARATION 
1) Mobilization 
2) Site Survey 
3) Clearing & Grubbing 
4) Earthwork Grading 
5) Demobilization 
__---_______________--------------------- 

1) 

2) 
3) 

:; 

6) 

:; 
9) 

EQUIPMENT 
Monitoring Wells 

Groundwater Extraction Hells ( Onsite) 
Groundwater Extraction Wells (Offsite) 
Extraction Well Pumps (Onsite) 
Extraction Well Pumps (Offsite) 
Extraction Well Pumps (Offsite) 
Equalization Tank 
Equalization Tank Mixing System 
Clarifier Supply Pump 

-. -. 
10) Clarifier 
11) Clarifier Underflow Pump 
12) Sludge Decant Tank 
13) Sand Filter Transfer Tank 
14) Sand Filter Supply Pup 

15) Sand Filter 
16) Dirty Backwash Tank 
17) Thickener 
16) Filter Press Feed PUD~ 

19) Filter Press 
20) Filtrate Recycle Tank 
21) Filtrate Recycle Pup 
22) Enhanced Oxidation Trnnsfer Tank 
23) Enhanced Oxidation Supply Pump 
21) Eul~anced Oxidation System (Onsite) 
25) Enhnim=cl Oridatiou System (Offsite) 
26) Clc~arwll Effluent Distribution Tank 
27) Effluent Recbargr Pump (Onsi te) 
28) Effluent Recharge Pump (Offsite) 
29) Ferrous Sulfate Feed System 
30) Polymer Feed System 
31) Air Compressor 
32) SUDp PUDp 
--____----_------------------------------ 

Unit Cost 
------------------ --------- -_c---___ 

ety Unit Sub. Mat. Labor Equip. 
--- 

Total Cost 'Icllnl 
____--_-________----____________ Ilirrct -------- 

Sub. Milt.. Labor Equip. (‘OSf ('~~rnmtwl s 
_____-_-____-_--__--____________________- ___--_________ 

LS 10000.00 12000.00 
LS 15000.00 

B AC 1165.00 1840.00 
14000 CY .I4 .7B 

LS lDOOO.00 12000.00 

10000 12000 22000 
15000 15000 

9320 I4720 24n4ll 
3360 10920 142AO 

IOOnD 12000 22000 
------- ___--______-___--_--______________ 

15000 0 32680 496.10 97320 

4400 LF 80.00 352000 

3150 LF 160.00 
4500 LF 220.00 

7 4000.00 400.00 
2 4000.00 400.00 
B 6ODO.00 600.00 
1 50000.00 5000.00 5000.00 
1 22000.00 2500.00 
2 5DDO.00 400.00 
1 238000.00 60000.00 
2 2000.00 300.00 
1 20000.00 2000.00 
1 1200.00 300.00 
2 3000.00 400.00 

10 110000.00 11000.00 5500.00 
1 12000.00 1200.00 

: 
36400.00 9100.00 

5000.00 BOO.00 
1 125000.00 25000.00 12500.00 
1 3800.00 600.00 
2 1800.00 300.00 
1 1200.00 300.00 
2 6500.00 600.00 
1 iUi10000.00 i00000.00 700000.00 
8 2ODDOO.DO 2ODOO.OD 20000.00 
1 lBOOO.00 lBDO.00 600.00 
2 BDOO.OD 600.00 
B 4000.00 600.00 
1 10000.00 2500.00 
1 7000.00 1000.00 
1 6000.00 BOO.00 
2 2000.00 400.00 

504000 
990000 

28000 
BOO0 

4BOOO 
50000 
22000 
10000 

238000 
4000 

20000 
1200 
6000 

1100000 
12000 
36400 
10000 

125000 

1200 
13nno 

3800 
3600 

in00000 
i6nnnnn 

lnnnn 
16000 
32000 
10000 

7000 
6000 
4000 

2800 
BOO 

4800 
5000 
2500 

Rnn 
60000 

600 
2000 

300 
BOO 

110000 
1200 
9100 
1600 

25000 
600 
600 
300 

1200 
iooonn 
I moo 

1 Ron 
1200 
4800 
2500 
1000 

A00 
BOO 

mnnn 
990000 

30Rno 
RHOD 

52Bnn 
5oon 60000 

2.i5nD 
ln~no 

29flnnn 
4600 

22000 
1500 
6ml 

55000 1265000 
13200 
45500 
11600 

i2.500 162500 
4100 
lznn 
1500 

I 1:'1111 
illtltltltl Ii 111~1l11111 
160001~ 1!~2~llJlll1 

mo 211 IIN 
I i2lN1 
3GHOO 
12500 

A000 
6Bnn 
4AOO 

H c :lllo’ 
4 e 5nn* 
7 e 450’ 

in e -450' 
m-400 gllm 

m- inn gllD 

Ron- 12n11 gpn, 
.4oow qrc I I,,,, 

__-----___-_-______--~~~~---~~~-~~~~~~~~~.~.~..~-..-_-_. 
1846000 10433200 1102900 933100 143i5200 



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT 
Bethpage, New York 
Groundwater Treatment System 
Extraction, Precipitation/Filtration, 
Enhanced Oxidation And Reuse 
Alternative GWGB 
Page 3 of 4 
(NWBGWGB) B/30/93 

I teD 
--------------__-__---------------------- 

PI PI NC A 1NSTRUllENTATlON 
1) Extraction Wells To Equalization Tank 

a) Well Piping - 8” 
b) Collection Piping - 8” 
c) Collection Piping - 10” 
d) Collection Piping - 12” 
e) Collection Piping - 14” 
e) Excavation,Backfill,Cospaction 
f) Pipe Bedding 
g) Revegetation 

2) Extraction Wells To Enhanced Oxidation 
a) Well Piping - 10” 
b) Excavation,Backfill,Compaction 
cl Pipe &dding 
d) Revegetation 

3) Treatment System To Recharge Basin 
a) Piping - 8” 
b) Piping - 10” 
c) Pipiug - 14” 
d) Piping - 18” 
e) Piping - 24” 
f) Excavation,Backfill,Compaction 
g) Pipe Bedding 
h) Revegetation 

4) System Interconnection Piping 
a) 2" 
b) 3” 
c) 10” 
d) 14” 
e) 16” 

5) Air Piping 
a) 3” 

6) Vnlves 
a) l/2” 
I,) 3” 
c: J 1 I” 
d) 16” 

7) Valves 
eJ 10” 

8) Level Control System 
9) Level Control System 
-----_______________-------------------- 

ety 
--- 

Unit 
---- 

Unit Cost Total Cost ‘I’ll1 II I 
-____________-____ --------- --------- ---------------_---------------- Ibirocl --..-.--.--- --- 

Sub. Hat. Labor Equip. Sub. Mst. Labor Equ i p. (‘osl l’timmt*tll s 
------------------ --------- --------- ----------------^------------------------ ___------_-___ 

3150 LF 
1000 LF 
1000 LF 

500 LF 
1600 LF 
4100 LF 
4100 LF 

41 ‘CISF 

52.00 
15.00 
26.00 
30.00 
40.00 

50.00 

26.00 
7.00 
9.00 

11.00 
13.00 

4.36 
1.49 

11.00 

2.64 
2.09 
9.00 

163800 88200 
15000 7000 
26000 9000 
15000 5500 
64000 20800 

17876 
6109 

2050 451 

5500 LF 
1000 LF 
1000 LF 

10 MSF 

26.00 

50.00 

9.00 
4.36 
1.49 

11.00 

2.64 
2.09 
9.00 

143000 49500 
4360 
1490 

500 110 

252000 
2?000 
35000 
20500 
won 

In821 267nU 
H569 1.167H 

369 2870 

1’42 WI 
26 ID .7(100 
2090 35Rn 

90 700 

3400 LF 
4400 LF 
3400 LF 
1000 LF 
1200 LF 

14200 LF 
14200 LF 

142 MSF 

15.00 
26.00 
34.00 
60.00 
75.00 

50.00 

7.00 
9.00 

13.00 
20.00 
30.00 

4.36 
1.49 

11.00 

2.64 
2.09 
9.00 

51000 23600 7lRon 
114400 39600 154000 
115600 44200 159Rnn 
108000 36000 i .i 4000 

90000 36000 1260nn 
61912 374HH 9!)400 
2115R 2967H 50836 

7100 1562 1278 99.m 

200 LF 13.00 7.00 2600 1400 inn0 
200 LF 19.50 10.50 3900 2100 6000 
600 LF 65.00 35.00 39000 21000 60000 
BOO LF 91.00 49.00 72000 39200 112000 
300 LF 104.00 56.00 31200 16600 4 ADOO 

300 

12 
4 

22 
B 

30 
a 

20 

19.50 10.50 

60.00 30.00 
220.00 70.00 

1200.00 300.00 
1600.00 400.00 

5650 3150 

720 DC0 
880 280 

2t,.ion 6600 
I 2Bon 3200 

mo 

750.00 170.00 22500 5100 27m 
2000.00 000.00 16000 6400 22400 
2000.00 noo.00 40000 16000 56noo 

--------- -------_________--_-______________ 
D 1190100 596218 93026 IR793 I4 



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT 
Bethpsge, New York 
Groundwater Treatment System 
Extr’action, Precipitation/Filtration, 
Enhanced Oxidation And Reuse 
Alternative GWBB 
Page 4 of 4 
(NWBGWGB) a/30/93 

Item 
-______________--___--------------------- 

FOUNDATION K STRUCTURAL 
1) Treatment Building 
2) Building Foundation 
3) Equipment Foundation 
4) Enhanced Oxidation Foundation 
5) Loading/Unloading Area 
6) Parking Area 
__-_______--____--___c__________________ 

ELECTRICAL 
1) Power Supply 
2) Substation - 1500 KVA 
3) Well Pump Feeder Cable 
4) Starter #2 
5) Disconnect Switch 
6) Conduit, Cable, Control U2 
7) Grounding 
6) Miscellaneous Wiring 
9) Instrumentation 
10) Outdoor Lighting 
___________--___---____________________ 

ELECTRICAL 
1) Power Supply 
2) Well Pump Feeder Cable 
3) Starter X2 
4) Starter #6 
5) Disconnect Switch 
6) Disconnect Switch 
7) Conduit, Cable, Control X2 
II) Conduit, Cable, Control 16 
9) tirounding 
10) Misrellaoeous Wiring 
11) Inst.ruaentation 
12) Outdoor Lighting 
___________-_-__---____________________ 

WY 
--- 

Unit Cost ‘Total coat ‘I’ll1 :I I 
--------__-------- --------- --------- - Ilirr,ct -~.. ^. 

Unit Sub. Mat. Labor Equip. Sub * Mat. Labor Equ i p. cost l:c3mme~rll s 
---- __-__-___-_____--_ _---__--_ __---__-_ ____-__------_-____---------------------- __-_________.. 

12000 SF 30.00 
420 CY 
150 CY 
400 CY 

5600 SF 1.00 
BOO SF 3.00 

4100 
29 
29 
29 

1000 
30 
10 
30 
10 
30 
10 

LS 10000.00 
LS 40000.00 
LF 

LS 
LS 
LS 
LS 

LS 15000.00 
LF 

LS 
LS 
LS 
LS 

170.00 315.00 
135.00 250.00 
135.00 250.00 

3.00 
1500.00 

375.00 
930.00 

7250.00 
14500.00 
10000.00 

5000.00 

3.00 4.50 
1500.00 720.00 

13000.00 BOO.00 
375.00 175.00 
600.00 400.00 
930.00 795.00 

5540.00 2170.00 
10000.00 10000.00 
20000.00 20000.00 
16000.00 8000.00 
16000.00 9000.00 

4.50 
720.00 
175.00 
795.00 

7250.00 
14500.00 

5000.00 
3000 * 00 

360000 
15.00 71400 132300 
15.00 20250 37500 
15.00 54000 100000 

5600 
2400 

--------- -__--___-________ 

366000 145650 269800 

10000 
40000 

12300 lA.150 
43500 20860 
10875 5075 
26970 23055 

7250 7250 
14500 14500 
10000 5000 

5000 3000 
__-________-____-__-------------------.----- 

Illoh i I t* 

I0000 

10000 
30750 
txRA0 
15950 
50025 
1~1500 
29000 
t5000 

R000 

--- 

3li0000 1011’ \ 120 
c300 2 l0000 
2250 60000 
6000 I GO000 (II’fsi Ita 

!iGOO 

2400 
--___---______ 

I.1550 79HOOO 

50000 130395 97210 0 277(305 

Ilfl~il~~ 

15000 I5000 

3000 4500 7500 
45000 21600 GGfiOO 

130000 
11250 

6000 
27900 
55400 
10000 
20000 
16000 
16000 

15000 340550 

ED00 I3ROOO 
5250 16500 
4000 I0000 

23850 51750 
21700 77100 
10000 20000 
20000 10000 

eooo 2 1000 
9000 25001) 

_--__- __._ ---_ 

135900 0 .I !J I I50 



L’AVAL WEAPONS INDUSTRIAL RESERVE PLANT 
Rethpage, Sew York 
Sroundwater Treatment System 
Extraction, Precipitation/Filtration, 
Enhanced Oxidation And Reuse 
!ilternative GWGB 
IOMNWCWGB) a/30/93 

\nnual Costs 

************************************************************************ 

ITEM * ITEM t * 
* QUARTERLY * 
* SAMPLING * NOTES 

*$***$*$$*************$$*$************************************************ 
1. Sampling * 16000.00 * 12 groundwater samples 

* * 60 manhours per sampling period. 
* * (quarterly) plus travel, 
* * living & shipping costs. 

*$********************************************************************** 
2. Analysis * 21840.00 * 14 groundwater samples, 

* * per sampling period. 
* * (inc. blank & duplicate) 
* * Volatile Organics 

********t*************************************************************** 
3. Reporting * 4800.00 * 20 manhours per report 

* * plus other direct costs 
************************************************************************ 

* * Post Remedial monitoring will 
TOTAL ANNUAL * * be performed quarterly for 

COST * 42640.00 * years 1 thru 30 
************************************************************************ 



'IAVAL WEAPONS INDUSTRIAL RESERVE PLANT 
Uethpage , New York 
Groundwater Treatsent System 
Extraction, Precipitation/Filtration, 
Enhanced Oxidation And Reuse 
.Uternative CWGB 
(OMNCWGBl) E/30/93 

Annual Costs - (24 hr/day - 365 days/year) 

****************************************~~***~***********************~***************~************* 
* * * * * 
* * $ * * 

ITEM * em * UNIT * UNITS * ITEMS * NOTES 
******************************************~~***~***~~*********~***~*********~******************** 
1. Energy * $ * * * 

a. Electric * 18450000 * Ku-hr * .085 * $1568250 * Treatment Plant 
b. Enhanced Oxidation * 2365200000 * GAL *$3.15/1000 Gal * $7450380 * Onsite 
c. Enhanced Oxidation * 4204800000 * GAL *$.61/1000 Gal * $2564928 * Offsite 

*******************************************~*******~**i***~****~******************~****~**~****** 
2. Maintenance * * * * $606200 * 3% of Capital Cost 

* * * * * 
******************************************************************~~~******************~********* 
3. Operator * 3* EA. * 40000.00 * $120000 * 1 Operator 

* * * * * 2 Shifts/Day 
***********************************************%*****~**~******~~***~~***~*~*~**~*********~~~**** 
4. Chemical * * 

a. Polyuer * 16680 : * 
a. Ferrous Sulfate * 167 * T;: * 

2.00 : $33360 : 
2000.00 * $334000 * 

****************************************~****~~**~************~****************************&**&****: 
5. Sludge Disposal * t * 

a. Hauling * 70* LD * 2250.00 : $157500 : 
b. Disposal * 1425 * TON * 100.00 * $142500 * 

****************************************~*~***********~*~*~*~*********************************f 
* * * t * 

TOTAL ANNUAL * $ * * $ 
COSTS * t * * $12977118 * 

********************************************~****~~***~*******~*********************************~*: 



NAVAL WEAPONS INDUSTUIAL RESERVB PLANT 
Bethpage, New York 
Groundwater Treatsent System 
Extraction, Precipitation/Filtration, 
Enhanced Oxidation And Reuse 
Alternative CWGB 
(PW6B’ B/30/93 

***PRESENT WORTH ANALYSIS*** 

COST/YEAR COST OCCURS ($000’S) 
COST CGUPONENT D 1 2 3 4 5 6 1 0 9 10 11 

-------------------- ________________________________________--------------------------------------------------------- 

1. CAPITAL COST 33003.6 
2. 0 L N COSTS 13019.8 
3. ANNUAL COSTS 33003.6 13019.9 13019.8 13019.6 13019.8 13019.8 13019.8 13019.8 13019.8 13019.6 13019.8 13019.8 
4. ANNUAL DISCGUNT RATB=IX 1 * 952 .907 .i364 .B23 .I04 .746 .711 .671 .645 .614 ,585 

PRESENT WORTH = 33004 12395 11809 11249 10715 10206 9713 9257 I3814 8398 7994 7617 

12 13 14 15 16 17 18 19 20 21 22 23 
------------------------------------------------------------------------------------------------- 

OLUCDSTS 13019.8 13019.8 13019.8 13019.9 13019.8 13019.8 13019.8 13019.8 13019.8 13019.6 13019.8 13019.8 
ANNUAL DISCOUNT RATP=LX .551 .53 .605 .481 .450 ’ .436 .416 .396 ,311 .359 .342 .326 

PRESENT WORTH = 1252 6900 6575 6263 5963 5677 5416 5156 4908 4674 4453 4244 

24 25 26 21 28 29 30 TOTAL 
_--_-_---_______________________________----------------- PRESENT 

0 & H COSTS 13019.8 13019.8 13019.8 13019.8 13019.8 13019.8 13019.8 lfGRTH 
ANNUAL DISCOUNT RATE=5X .31 * 295 .291 .26B .255 .243 .231 (000’S) 

--------- --------- 

PRESENT WORTH = 4036 3841 3659 3489 3320 3164 3008 233170 
==t====== 



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT 
Bethpage, New York 
Groundwater Treatsent Systes 
Extraction, Air Stripping And Reuse 
(Vinyl Chloride Well) 
Alternative GU4AB 

(NWBG4ABS) 8/3/M 
Page 1 of 3 

1 tes 
---_----------_---__--------- 

1) SITE PREPARATION 
2) EOUIPUENT 
3) PIPING 6 lNSTRUHENTATlON 
4) FOUNDATION & STRUCTURAL 
5) ELECTRICAL 
----------------------------- 

SUHNARY 
--___---__-_________-------------------------------------- 

Sub. Rat. Labor Equip. 

10000 0 12823 17700 40523 
0 464000 78800 38000 580800 
0 113000 50420 14460 185880 

90000 19000 35200 1800 146000 
10000 33885 22080 0 65965 

--------------------____________________------------------ 

110000 629885 207323 71960 1019168 

Burden 9 30X of Labor Cost 
Labor B 10X of Labor Cost 
Material a 10X of Raterlal Cost 
Subcontract a 10X of Sub. Cost 

62197 62197 
20732 20732 

62989 62989 
llooo 11000 

_____----_--________-------------------------------------- 

Total Direct Cost 121000 692874 290252 71960 1176086 

Indirects 0 75X of Total Direct Labor Cost 217689 217689 

Profit 0 10X Total Direct Coet 117609 
--__------ 

Total Field Cost 1511383 

Contingency 0 20X of Total Field Cost 302277 

Engineering 0 15X of Total Field Cost 226708 
---------me 

Total Cost This Page 2040368 



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT 
Bethpage, New York 
Groundwater Treatment System 
Extraction, Air Stripping And Reuse 
(Vinyl Chloride Well) 
Alternative CW4AB 
Page 2 of 3 
(NWBGUIAB) B/3/93 

1 tern 
-_______________________________________- 

SITE PREPARATION 
1) Mobilization 
2) Site Survey 
3) Clearing & Grubbing 
4) Earthwork Grading 
5) Demohilieation 
--______________________________________- 

EQUl FBENT 
1) Air Stripper Supply Tank 
2) Air Stripper Supply Pump 
3) Air Stripper Tower incl. 

Packing, Blower 
4) Vapor Thermal Destruct System 
5) Effluent Tank 
6) Effluent Pump 
6) Sump Pump 
-------------------------------------- 

PI PING & INSTRUMENTATION 
11 Extraction Wells To Transfer Tank 

a) Collection Piping - 10” 
b) Bxcavation,Backfill,Compaction 
c) Pipe Bedding 
d) Revegetation 

2) System Interconnection Piping 
a) 10 
b) 12” 

3) Effluent Tank To Recharge Basin 
a) Piping - IO” 
b) Excavation,Backfill,Compaction 
c) Pipe Bedding 
d) Revegetation 

4) Vslves 
a) IO" 
b) 12" 

5) Level Control System 
--______________________________________ 

Unit Cost Total Cost 'rotrli 
------------------------------------ ------------------------------- Direct ----_-_-____-- 

Qty Unit Sub. Mat. Labor Equip. Sub. Nat. Labor Equip. cost Conmen I Y 
--- ---- ------------------------------------ ---------------------------------------- -------------- 

LS 6000.00 
LS 10000.00 

.5 AC 1165.00 
1000 CY .24 

LS 6000.00 

0000.00 
10000 

lB40.00 
.I0 

8000.00 

1 
2 
1 

2500 LF 
2500 LF 
2500 LF 

25 RSF 

200 
50 

500 LF 
500 LF 
500 LF 

5 MSF 

12 
4 
2 

20000.00 2000.00 
3000.00 400.00 

'70000.00 4000.00 

350000.00 70000.00 
0000.00 
3000.00 
2000.00 

26.00 

50.00 

65.00 
10.00 

26.00 

50.00 

750.00 
900.00 

2000.00 

400.00 
400.00 
400.00 

350000 70000 35000 455000 
8000 400 6400 
6000 800 6800 
4000 000 4AOO 

0 464000 78800 3BOOO 5fioBno 

9.00 
4.36 
1.49 

11.00 

22500 H7500 
10900 6600 17500 

3725 5225 8950 
275 225 1790 

35.00 
42.00 

65000 
2.64 
2.09 
9.00 1250 

13000 
3900 

7000 
2100 

9.00 I.7000 4 ml 
4.36 2.64 21R0 
I.49 2.09 745 

11.00 9.00 250 55 

170.00 9000 20~10 I Ii1 III 
200.00 3600 800 I Ino 
000.00 4000 1600 5600 

------------------------------------------- 
0 113000 56420 1.1460 185lm0 

3000.00 

35000.00 

6000 8000 

583 920 
240 780 

6000 fro00 
------------------_----- 

0 12623 177nn 

20000 2000 22000 I3OOll Gil 1 14m 
6000 800 6600 

70000 4000 3000 77000 B’tlin. x A’ 

14ono 
1000n 

1503 
1020 

I~4000 
_--_-- 

~10523 



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT 
Bethpage, New York 
Groundwater Treatment System 
Extraction, Air Stripping And Reuse 
(Vinyl Chloride Well) 
Alternative GW4AB 

Page 3 of 3 
(NWBGW4AB) B/3/93 

Item 
----------------------------------------- 

FDUNDATlON h STRUCTURAL 
1) Treatment Building 
2) Building Foundation 
3) Equipment Foundation 
----__--________________________________ 

ELECTRICAL 
1) Power Supply 
2) Starter 62 
3) Disconnect Switch 
4) Conduit, Cable, Control 12 
5) Grounding 
6) Miscellaneous Wiring 
7) Instrumentation 
9) Outdoor Lighting 
--____----__-----_--------------------- 

Unit Cost Total Cost T111 II I 
__-______-__---__-_----------------- __---______---__-______________ Irect -----.--------- 

ety Unit Sub. Hat. Labor Equip. Sub. Mat. Labor Equip. Cost (:ommc~ul s 
_-- ---- --________------_-__---------------- ---__--____-_____--_____________________ ______________ 

3000 SF 30.00 90000 9onnn 
BO CY 170.00 315.00 15.00 13600 25200 1200 4ooofl 
40 CY 135.00 250.00 15.00 5400 10000 600 16000 

__--___-______--________________________--- 

90000 19000 35200 1 ROO I 4 cnon 

LS lDOOO.00 
7 1500.00 720.00 
7 375.00 175.00 
7 930.00 795.00 

LS 1750.00 1750.00 
LS 3500.00 3500.00 
LS 4QQO.QO 2000.00 
LS 5000.00 3000.00 

10500 
2625 
6510 
1750 
3500 
4000 
5000 

.-------------_ 

10000 33885 

5040 
1225 
5565 
1750 
3500 
2000 
3000 

.__--___-_---- 

22080 

1 nnon 
15540 

3m 
12075 

3500 
7000 
6000 
8000 

-----_---___ 

0 G50fi5 



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT 
Bethpage, tiew York 
Groundwater Treatment System 
Extraction, Air Stripping And Reuse 
(Vinyl Chloride Well) 
Alternative GW4AB 
(OMNGW4AB) R/3/93 

Annual Costs - (24 hr/day - 365 days/year) 

*****************************************r*************************~~*************~****~********** 
* * * * * 
* * * * * 

ITEM * WY * UNIT * UNITS * ITEMS * NOTES 
*********************************************************~********~~************~*********~****~** 
1. Energy * * * * * 

a. Electric * 346200 * Kw-hr * .085 * $29427 * Treatment Plant 
b. Fuel Oil * 139000 * GAL * 1.00 * $139000 * Thermal Destruct 

*************************************************************************************************** 
2. Maintenance $ * * $ $35300 * 3% of Capital Cost 

$ * * * * 
*******************************************~*~**~******~~*****~~**~****~**~~*******~********~****** 
3. Operator * * * * $10000 * 2 hrs/day-5 days/w 

* * * * * 
****************************************~*~~*******~**~******************~**~**~**~*~************* 

* * * * * 
TOTAL ANNUAL * * * * 

COSTS * * * * $213727 f 
*****************************************8****8************88**************************************~ 



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT 
Bethpnge, New York 
Groundwater Treatment System 
Extraction, Air Stripping And Reuse 
(Vinyl Chloride Well) 
Alternative GW4AB 
(PWAGWIAB) 8/3/93 

5326 ***PRESENT WORTH ANALYSIS*** 

COST/YEAR COST OCCURS ($000'S) 
COST COMPONENT 0 1 2 3 4 5 6 7 8 9 10 11 

-------------------- -------------_____-_____________________--------------------------------------------------------- 

1. CAPITAL COST 2040.4 
2. 0 & M COSTS 213.7 

3. ANNUAL COSTS 2040.4 213.7 213.7 213.7 213.7 213.7 213.7 213.7 213.7 213.7 213.7 213.7 
4. ANNUAL DISCOUNT RATE=SX 1 * 952 .907 .864 .B23 .784 .746 .711 .677 ,645 .614 .5R5 

PRESENT WORTH = 2040 203 194 185 176 168 159 152 145 138 131 125 

12 13 14 15 16 17 18 19 20 21 22 23 
______________-___------------------------------------------------------------------------------- 

0 h M COSTS 213.7 213.7 213.7 213.7 213.7 213.7 213.7 213.7 213.7 213.7 213.7 213.7 
ANNUAL DISCOUNT RATE=5X .557 .53 .505 .4Bl ,458 .436 .416 ,396 ,377 .359 .342 .326 

PRESENT WORTH = 119 113 108 103 98 93 89 85 81 77 73 70 

24 25 26 27 28 29 30 TOTAL 
___------__-______-_------------------------------------- PRESENT 

0 h H COSTS 213.7 213.7 213.7 213.7 213.7 213.7 213.7 WORTH 
ANNUAL DISCOUNT RATE=BX .31 .295 .2Bl .268 .255 .243 .231 (000'S) 

====r==== 

PRESENT WORTH = 66 63 60 57 51 52 49 5326 
-------me --------- 



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT 
Bethpage, New York 
Groundwater Treatment Syates 
Extraction, Enhanced Oxidation And Reuse 
(Vinyl Chloride Well) 
Alternative CUSAB 

(NWBC~ARS) B/3/93 
Page 1 of 3 SUMMARY 

-________________-_-____________________------------------ 

Item Sub. nat. Labor Equip. 
-----------------____________ ----____________________________________------------------ 

1) SITE PREPARATION 10000 0 13645 19400 
2) EQUIPBENT 

43045 
0 604000 54800 50000 100.000 

3) PIPING & INSTRUMENTATION 0 113000 58420 14460 165660 
4) FOUNDATION L STRUCTURAL 90000 19000 35200 1600 146000 
5) ELECTRICAL 10000 40550 21400 D 11950 
--_--__---___________________ ------------_-__________________________------------------ 

llOOD0 776550 189465 85660 1161675 

Burden B 30% of Labor Cost 56840 56840 
Labor e 10X of Labor Cost 16947 16947 
Material C 10% of Material Cost 77655 77655 
Subcontract C 10X of Sub. Cost 11000 11000 

----------------__---------------------------------------- 

Total Direcl Cost 121000 854205 265251 85660 1326116 

Indirects C 75X of Total Direct Labor Cost 198938 196938 

Profit 9 10% Total Direct Cost 132612 
---------- 

Total Field Cost 1657666 

Contingency C 20X of Total Field Cost 331533 

Engineering C 15X of Total Field Cost 248650 
----------- 

Total Cost This Page 2237049 



NXV’AI. WEAPONS INDUSTRIAL RESERVE PLANT 
Bethpage, New York 
Groundwater Treatsent System 
Extraction, Enhanced Oxidation And Reuse 
(Vinyl Chloride Well) 
Alternative GW5Ail 
Page 2 of 3 
(NUBGW5AB) a/3/93 

I tes 
____________________--------------------- 

SITE PREPARATION 
1) Mobilization 
2) Site Survey 
3) Clearing & Grubbing 
4) Earthwork Grading 
5) Demobilization 

EQUl PRENT 
1) Enhanced Oxidation Supply Tank 
2) Enhanced Oxidation Supply Pump 
3) Enhnnced Oxidation System 
4) Effluent Tank 
5) Effluent Pump 
6) Sump Pump 
----------------------------------------- 

PI PI NC & I NSTRUMENTATlON 
1) Production Wells To Transfer Tank 

a) Piping - 10” 
h) Excavation,Backfill,Cospaction 
c) Pipe Bedding 
d) Revegetation 

2) Sgstes laterconnection Piping 
n) 10” 
h) 12” 

3) Effluent Tank To Recharge Basin 
a) Piping - 10” I 
b) Excavation,Backfill,Compaction 
c) Pipe Bedding 
d) Revegetation 

4) Valves 
a) 10” 
b) 12” 

5) Level Control System 
-___-___--____-___--___________________ 

Unit Cost Total Cost ‘IO1 Ill 
-__--___-___-_______________________ ___--____-_________-___________ ))irect __--__--__-_-_ 

ety Unit Sub. blat. Labor Equip. Sub. Mat. Labor Equip. (‘o!it (:omim~n I s 
--- _--- __-________-_--___------------------ _----______-__-------------------------- -_-----__-____ 

LS 6000.00 8000.00 6000 HO00 I ~IUUU 
LS lOOOO.OD 10000 I noDo 

1 AC 1165.00 1840.00 1165 1810 3005 
2000 CY .24 .70 480 156ll 2rHn 

LS 6ODO.00 8000.00 6000 8nnn 1 moo 

2500 LF 
2500 LP 
2500 LF 

25 MSF 

200 
50 

500 LP 
500 LF 
500 LF 

5 MSF 

12 
4 
2 

2noon.on 2000.00 
3000. DO 400. DO 

560000.00 50000.00 5OODn.00 
8000.00 400.00 
3000.00 400.00 
2000.00 400.00 

26.00 9.00 
4.36 
1.49 

50.00 11.00 

65.00 35.00 
78.00 42.00 

26.00 9.00 
4.36 
1.49 

50.00 11.00 

750.00 170.00 
900.00 200.00 

2000.00 800.00 

2.64 
2.09 
9.00 

2.64 
2.09 
9.00 

lonnn 0 13645 19400 .I 30 I5 

20000 2000 221100 I:llIfIo Lp I lot, 
6000 600 6HOU !I00 gpm 

560000 50000 5U000 fimon 
8000 400 n4nn 
6000 ROO 6finn 
4000 800 mn 

-----_----_---__________________________-----------.-- 

0 604000 54000 50000 7onm 

65000 22500 fii.;nn 
10900 c,wn Ii500 

3725 5225 8950 
1250 275 

I 3000 7000 
3900 2100 

13000 4500 I 7500 
2160 1320 3500 

745 ins I 790 
250 55 .I 5 :m 

9000 2010 I1010 
3600 800 4.100 
4000 I 600 5fwn 

225 1750 

L’(llru0 
6000 

0 ii3000 58420 I .14lin IHSHHII 



NAV.Al. WEAPDNS INDUSTRIAL RESERVE PLANT 
Bethpage, New York 
Groundwater Treatment System 
Extraction, Enhanced Oxidation And Reuse 
(Vinyl Chloride Well) 
Alternative CWBAB 
Page 3 of 3 
(NWRGW5AB) 8/3/93 

I tes 
--------__-----_-__---------------------- 

FoUNDATION 6 STRUCTURAL 
1) Treatsent Building 
2) Building Foundation 
3) Equipsent Foundation 
---------_------------------------------ 

ELECTRICAL 
1) Power Supply 
2) Starter 12 
3) Disconnect Switch 
4) Conduit, Cable, Control 112 
5) Grounding 
6) Miscellaneous Wiring 
7) Instrumentation 
_-________-----_-_--------------------- 

Unit Cost Total Cost 
-_-____--___________________________ _____________-______----------- 

ety Unit Sub. Hat. Labor Equip. Sub. Mat. Labor Equip. 
--- ---- ___-_______---______________L_______ _____-_____--______-____________ 

3000 SF 30.00 90000 
a0 CY 170.00 315.00 15.00 13600 25200 I 200 
40 CY 135.00 250.00 15.00 5400 i noon 600 

--______-_______-__________________ 

90000 19000 35200 I Ano 

LS 10000.00 
10 1500.00 720.00 
10 375.00 175.00 
10 930.00 795.00 

LS 2500.00 2500.00 
LS 5000.00 5000.00 
LS 5000.00 3OOQ.00 

i 0000 I0000 
15000 7200 22200 

3750 1750 5500 
9300 7950 i 7250 
2500 2500 5000 
5000 5000 I noon 
5000 3000 Rnnn 

wnn 
~innnn 
ifinnn 

_ - _ _ _ _ - 

I moo 

------------------------------------------- 
inn00 40550 27400 0 i7350 



YAVAL WEAPONS INDUSTRIAL RESERVE PLANT 
Bethpage, New York 
Croundwater Treatment System 
Extraction, Enhanced Oxidation And Reuse 
(Vinyl Chloride Well) 
.4lternative CW5AB 
(OMNCW5AB) 8/3/93 

Annual Costs - (24 hr/day - 365 days/year) 

$******$$***********$***$**$********************************************************************* 
8 8 8 * 8 
* * * 8 * 

ITEM * em * UNIT * UNITS * ITEM $ * NOTES 
******$****************************************************************************************** 
1. Energy * 8 8 8 * 

a. Electric * 261290 * Ku-hr * ,085 * $22210 * Treatment Plant 
b. Enhanced Oxidation * 473040000 * GAL *Sl/lOOO Gal * $473040 * 

******$****************************************************************************************** 
2. Maintenance * * * 8 t39800 * 3% of Capital Cos 

* * * 8 * 
************************************************************************************************* 
3. Operator * * * * $10000 * 2 hrs/day-5 days/ 

* * * * 8 
***************************************************************************************$*$$****$* 

* * 8 * * 
TGTAL ANNUAL * 8 * * 

COSTS * * t * $545050 : 
****t**************************************************************************$$$$$$$$$$$$$$$$** 



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT 
Bethpage, New York 
Groundwater Treatment System 
Extraction, Enhanced Oxidation And Reuse 
(Vinyl Chloride Well) 
Alternative CUBAB 
';;;;;5AB' B/3/93 

***PRESENT WORTH ANALYSIS*** 

:: 
3. 
4. 

COST/YEAR COST OCCURS (6000'S) 
COST COMPONENT 0 1 2 3 4 5 6 1 a 9 10 11 

-------------------- ____________________--------------------------------------------------------------------- -------- 

CAPITAL COST 2237.9 
0 h H COSTS 545.1 
ANNUAL COSTS 2237.9 545.1 545.1 545.1 545.1 545.1 545.1 545.1 545.1 555.1 545.1 545.1 
ANNUAL DISCOUNT RATE=BX 1 .952 .907 ,064 .823 .I84 .I46 ,111 .671 .645 .614 ,585 

PRESENT WORTH = 2238 519 494 471 449 421 401 388 369 352 335 319 

12 13 14 15 16 17 18 19 20 21 22 23 
____-------____-___------------------------------------------------------------------------------ 

0 6 M COSTS 545.1 545.1 545.1 545.1 545.1 545.1 545.1 545.1 545.1 545.1 545.1 545.1 
ANNUAL DISCOUNT RATE=BX .557 .53 ,505 .481 .450 .436 ,416 .396 ,311 .359 .342 .326 

PRESENT WORTH = 304 289 215 262 250 238 221 216 206 196 186 178 

24 25 26 27 28 29 30 TOTAL 
___________-_--_----------------------------------------- PRESENT 

0 6 H COSTS 545.1 545.1 545.1 545.1 545.1 545.1 545.1 WORTH 
ANNUAL DISCOUNT RATE=LX .31 .295 ,281 .268 .255 .243 .231 (000'S) 

------ --- --------- 

PRESENT WORTH = 169 161 153 146 139 132 126 10616 
--------- -___----- 



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT 
Bethpage, New York 
Groundwater Treatment System 
Extraction, Enhanced Oxidation And Reuse 
(Vinyl Chloride Well) 
Alternative GWGAB 

(NWEG6AES) B/3/93 
Page 1 of 3 

I tern 
-____--____---___-___________ 

1) SITE PREPARATION 
2 ) EQUI PUENT 
3) PIPING I INSTRUMENTATION 
4) FOUNDATION & STRUCTURAL 
5) ELECTRICAL 
----------------------------- 

SUMMARY 
___-_______---_____--------------------------------------- 

Sub. Hat. Labor Equip. 
---___-___------_----------------------------------------- 

10000 0 13645 19400 43045 
0 604000 54800 50000 100000 
0 113000 50420 14460 185880 

90000 19000 35200 1800 146000 

10000 40550 21400 0 11950 
__--_______________--------------------------------------- 

110000 116550 189465 85660 1161615 

Burdeu e 30% of Labor Cost 
Labor 4! 10% of Labor Cost 
Material C 1M of Uaterial Cost 
Subcontract C 10% of Sub. Cost 

568.10 56840 
18941 18947 

1’7655 71655 
11000 11000 

----__----__---__--_____________________------------------ 

Total Direct Cost 121000 854205 265251 85660 1326116 

lndirecta @ 75X of Total Direct Labor Cost 198938 198938 
Profit C 10% Total Direct Coat 132612 

-_________ 

Total Field Cost 1651666 

Cant iugency @ 20% of Total Field Cost 331533 
Engineering C 15X of Total Field Cost 240650 

_____-_____ 

Total Cost This Page 2231849 



NAVAL WUAPCINS INDUSTRIAL RESERVE PLANT 
Bethpnge, New York 
Groundwater Treatment System 
Extraction, Enhanced Oxidation And Reuse 
(Vinyl Chloride Well) 
Alternative GW6AB 
Page 2 of 3 
(NWBGWGAB) E/3/93 

Item 
----------------------------------------- 

SITE PREPARATION 
1) Mobilization 
2) Site Survey 
3) Clearing & Grubbing 
4) Earthwork Grading 
5) Demobilization 
----------------------------------------- 

EQUIPMENT 
1) Enhanced Oxidation Supply Tank 
2) Enhanced Oxidation Supply Pump 
3) Enhanced Oxidation System 
4) Effluent Tank 
5) Effluent Pump 
6) Sump Pump 
----------------------------------------- 

PI PING L INSTRUMENTATION 
I) Production Wells To Transfer Tank 

a) Piping - 10” 
b) Excavation,Backfill,Compaction 
c) Pipe Bedding 
d) Revegetation 

2) System Interconnection Piping 
a) 10” 
b) 12” 

3) Effluent Tank To Recharge Basin 
a) Piping - 10” 1 
b) Excavation,Backfill,Compaction 
c) Pipe Bedding 
d) Revegetation 

4) Valves 
a) 10” 
b) 12” 

5) Level Control System 
--__--_--_______________________________ 

ety --- Unit 
---- 

Unit Cost Total Cost 1’ota I 
------------------------------------ ------------------------------- *)i rect --_- --_---____ 

Sub. Uat. Labor Equip. Sub. Mat. Labor Equip. cost Commc?n I.3 
------------------------------------ ---------------------------------------- ------------- - 

1 
2000 

LS 
LS 
AC 
CY 
LS 

6000.00 8000.00 6000 8000 1~1000 
10000.00 10000 10000 

1165.00 1840.00 1165 1840 3005 
.24 .78 480 1560 2040 

6000.00 8000.00 Ii000 8000 I JO00 
__________-------_------------------------- 

10000 0 13645 19400 43045 

1 20000.00 2000.00 
2 3000.00 400.00 
1 560000.00 50000.00 50000.00 
1 8000.00 400.00 
2 3000.00 400.00 
2 2000.00 400.00 

2500 LF 
2500 LF 
2500 LF 

25 WSF 

200 
50 

26.00 9.00 
4.36 2.64 
1.49 2.09 

50.00 11.00 9.00 

65.00 35.00 
10.00 42.00 

26.00 9.00 
4.36 2.64 
1.49 2.09 

50.00 11.00 9.00 

150.00 110.00 
900.00 200.00 

2000.00 800.00 

500 
500 
500 

5 

12 
4 
2 

LP 
LF 
LF 

MSP 

20000 2000 22000 1:1U1)1) <:I I I<111 
6000 800 CROO 900 gpm 

560000 50000 5nooo ti6DDGD 
8000 400 8400 
6000 BOO 6800 
4000 800 4800 

___---______________---------------------------.~-.. - 

0 604000 54000 50000 708800 

65000 

1250 

22500 H 7 5ou 
10900 6600 17500 

3125 5225 8950 
215 225 1150 

13000 
3900 

13000 

250 

7000 
2100 

4500 
2180 

145 
55 

20000 
6000 

17500 
1320 3500 
1045 1790 

15 350 

9000 2040 llnll) 
3600 800 .l.lOO 
.1000 1600 5600 

0 113000 58420 1.1-160 I Hf,HHO 



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT 
Bethpage, New York 
Groundwater Treatment Systes 
Extraction, Enhanced Oxidation And Reuse 
(Vinyl Chloride Well) 
Alternative GWGAB 

Page 3 of 3 
(NWBGW6AB) E/3/93 Unit Cost Total Cost TIllal 

-----r--__--__---_------------------ ---_--___-___-_____-___________ l)irec\ ____-__-._.__ - 
1 tern Qty Unit Sub.. Uat. Labor Equip. Sub. Mat. Labor Equip. Cost. f‘mml~lll s 

__--_______-____------------------------- --- ---- _--------_-------__----------------- -----___-_____--_----------------------- -__-__________ 

MUNDATION 6 STRUCTURAL 
1) Treatment Building 
2) Building Foundation 
3) Equipment Foundation 
_______--_______--__-------------------- 

3000 SF 30.00 
80 CY 
40 CY 

110.00 
135.00 

90000 90000 
315.00 15.00 13600 25200 I200 4DOOO 
250.00 15.00 5400 10000 600 16000 

__--_--__-----_____-____________________--- 

90000 19000 35200 1800 l5fXm 

ELECTRICAL 
1) Power Supply 
2) Starter 12 
3) Disconnect Switch 
4) Conduit, Cable, Control 12 
5) Grounding 
6) Wiscellaneous Wiring 
I) Instrusentation 
________________-___------------------- 

LS 10000.00 
10 
10 
10 

I.9 
LS 
LS 

1500.00 
375.00 
930.00 

2500.00 
5000.00 
5000.00 

10000 
720.00 
115.00 
195.00 

2500.00 
5000 * 00 
3000.00 

------------ 

10000 

15000 7200 
3150 1150 
9300 1950 
2500 2500 
5000 5000 
5000 3000 

,--__-___________-________ 

40550 27400 0 

I UOUfJ 
22200 

5500 
17250 

5000 
I onno 

8000 
------ 

77950 



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT 
Rethpage, New York 
Groundwater Treatment System 
Extraction, Enhanced Oxidation And Reuse 
(Vinyl Chloride Well) 
Alternative CWGAB 
(OMNGWGAB) 8/3/93 

Annual Costs - (24 hr/day - 365 days/year) 

*************************$**************$$******************************************$***$*******a 
* * * * * 
* * * * * 

ITEM * em * UNIT * UNITS * ITEMS * NOTES 
************************************************************************************************a 
1. Energy 8 * 8 * * 

a. Electric * 261290 * Kw-hr * .085 * $22210 * Treatment Plant 
b. Enhanced Oxidation * 473040000 * GAL *Sl/lOOO Gal * $473040 * 

************************************************************************************************* 
2. Maintenance 8 8 8 * $39800 * 3% of Capital Cos 

* 8 * * * 
t************************************************************************$************************ 
3. Operator * 8 * 8 $10000 * 2 hrs/day-5 days/ 

8 8 8 8 * 
****************$******************************************************************$$*********$** 

* * * * * 
TOTAL ANNUAL * 8 * * 

COSTS * * * * 1545050 : 
************************************t**************************************$**$******$&**$$*$*$**$ 



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT 
Bethpage, New York 
Groundwater Treatment System 
Extraction, Enhanced Oxidation And Reuse 
(Vinyl Chloride Well) 
Alternative CWGAB 
(PWACWGAB) B/3/93 

10618 ***PRESENT WORTH ANALYSIS*** 

COST/YEAR COST OCCURS ((000’S) 
COST COUPONENT 0 1 2 3 4 5 6 7 8 9 10 11 

-------------------- ------------------------------------------------------------------------------------------------- 
1. CAPITAL COST 2231.9 
2. 0 h U COSTS 545.1 
3. ANNUAL COSTS 2231.9 545.1 545.1 545.1 545.1 545.1 545.1 545.1 545.1 545.1 545.1 545.1 
4. ANNUAL DISCOUNT RATE=5% 1 .952 .9Dl .B64 .823 .I94 .I46 .711 .677 .645 .614 .585 

PRESENT UORTH = 2239 519 494 471 449 427 407 388 369 352 335 319 

12 13 14 15 16 17 18 19 20 21 22 23 
------------------------------------------------------------------------------------------------- 

0 h M COSTS 545.1 545.1 545.1 545.1 545.1 545.1 545.1 545.1 545.1 545.1 545.1 545.1 
ANNUAL DISCOUNT RATE=BX .557 .53 .5D5 ,481 ,459 .436 .416 a396 .311 .359 .342 .326 

PRESENT WORTH = 304 289 215 262 250 238 221 216 206 196 186 178 

24 25 26 21 28 29 30 TOTAL 
-----------------_______________________----------------- PRESENT 

0 & M COSTS 545.1 545.1 545.1 545.1 545.1 545.1 545.1 WORTH 
ANNUAL DISCOUNT RATE=SX .31 .295 .281 .268 .255 .243 .231 (000’S) 

--------_ --------_ 
PRESENT WORTH = 169 161 153 146 139 132 126 10618 

-------me --------- 
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