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APPENDIX A

RISK-BASED PRELIMINARY REMEDIATION GOALS



evelopme -] Remediatio als

The development of risk-based Preliminary Remediation Goals (PRGs)
for soil at the NWIRP Bethpage site was based upon methodology

outlined in Risk Assessment Guidance for Superfund (RAGS), Volume
I. Human Health Evaluation Manual, Part B - Development of Risk-

bas imina edjation Goals (USEPA, December 1991). PRGS
were derived for three receptors using the exposure scenarios
outlined below:

e 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.

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

e PFuture 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
ljand 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 rece%tors, 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 Appendi¥—. the f‘olloun\r\; .Pages.



Deveiopment of Risk — Based Preliminary Remedation Gosl
Scenario: Residential Land Use - Sail
Relerence: RAGS. Part B, SectionJ3.1.2

s (PRQGs)

Instructions .
Provide nput values for (*) tems and chemcal specific RID and CSF for
oral exposure route only.

Future Adult Onsite Residential Use Exposure

SITE: NWIRP Bethpage input Parameters:
LOCATION: Bethpage, NY
DATE: ot omg * Ingestion Rate (mg/day)= 100 - Adut
= 200 ~ Child
RECEPTOR: Acult Resigent (Future Onsite Scenario) * Exposure fFrequency (days/yn = as50
* Exposure Duration (yws) = 24 - Adult
Relevant Equations: = 6 - Child
* Body Weight (kg) = 70 - Adult
(1) Noncarcinogenic Risks (Reduced form for Hi of unity). = 15 - Child
Age —-adjusted sol ingestion
Cimg/kg) = (1 x RIDx AT x 385)/(CF x EF x IF) tactor (mg-y1/kg -day) = 114.28
(2) Carcinogenic Risks (Reduced form for 1E~6 incremental cancer risk).
C{mo/kg) = (1e—6 x AT x 365)/(CSF x CFx EF x |F)
Relerence Cancer Siope Noncarcinogen Carcinogenc “Finai
Dose Factor Preliminary Preliminary Preliminary
{Oral) {Cral) RAemediation Remediation Remediation
Chemical Goal Goal Goal
(mo/kg-day) | __(kg-dayimg) (mg/K ma/ (mg/Kg)
Arsenic 3.0E-04 (1) 82,125 N/A 82
Antimony 40E-04 (1) 108.5 N/A 110
 Barium 7.0E-02_(1) 191625 N/A 15163
Beryilium 5.0E-03 (1) 4.3E+00 (1) 1368.75 0.148546512 0.15
Cadmium 5.0E-04 (1a) 136.875 N/A 137
Chromium (It} 1.0E+00 (1) 273750 N/A 273.750
Copper 3.7E-02 (2a) 1368.75 N/A 1,369
Lead N/A N/A N/A
Manganese 5.0E-03 (1a) 1368.75 N/A 1,369
Mercury J.0E-04 (@) 82.128 N/A 82
[Nickel 2.0E=02 (1) 8475 N7A 5475
Siiver 5.0E-03 (1 1368.75 N/A 1.389
| Vanadium 7.0E-G3 191625 N/A 1916
2inc J.0E-01 (1 82125 N/A 82,125
Cwanide 2.0E-02 (1 5475 N/A 5475
ﬁmm 5.0E-03 (1 1368.75 N/A 1,369
Thalkium 7.0E-05 (2b) 19.1625 N/A 19
Heptachior 5.0E-04_(1 4.SE+00_(1) 136875 0.141944444 0.142
Heptachior epoxide 1.3E-05 (1 9.1E+00 (1) 3.55875 0.070192308 0.070
Endrin 3.0E-04 (1 82.125 N/A 82
Dieidrin 5.0E-05 (1 1.6E+01 (1 13.6875 0.03982 1875 0.040
Trichioroethene 1.1E-02 () N/A 58.06818182 58
Tetrachioroethene 1.0E-02 (1 52E-02 (3) 27375 12.28385385 12
Chioroform 1.0E-02 (1 6.1E-03 (1 2737.5 104.7131148 105
Toluene 2.0E-01 (3 54750 N/A 54,750
Bis(2 —chioroethyl) ether 1.1E+00 (1 N/A 0.580881818 0.581
DOV 5.0E-04 (1) 3AE=-01 (1 136.875 1.878676471 1.879
DDD 2.4E-01 (1 N/A 2.661458333 2.661
DDE 3.4E-01 (1 N/A 1.878676471 1.879
Chilordane 8.0E-05 (1) 1.3E4+00 (1) 16.425 0.491346154 0.491
_Aﬁlon (totai) 7.7E+00 (1) N/A 0.082954545 0.083
Bis{2 - ethyihexy)phthalate 2.0E-02 (1 V4E=02 (1) 5475 45.625 46
Butyibenzyiphthaiate 2.0E-01 (1 54750 N/A 54,750
Di—=n-putyiphthaiate 1.0E-01 (1 27375 N/A 27,375
Dimethyiphthalte 1.0E+09 ) 2737500 N/A s
Naphthaiene 4.0E-02 (2) 10850 NJ/A 10,950
2—Methyinaphthaiene 2.0E-02 (5) 5475 N/A 5.475




Deveicoment of Risk — Based Preliminary Remediation Goais (PRGs)
Scenario:  Resigertal Land Use - Soll

instructions:

Provias input values for (%) tems ana chemical specific RTD ana CSF for

Reference: RAGS Part B, Section3.1.2 aral exposwre route only.
SITE: NWIAP Bethpage input Parameters: Future Adult Onsite Residential Use Exposure
LOCATION: Bethpage, NY
DATE: 04/19/83 * Ingestion Rate (mg/day)= 100 - Adult
= 200 - Chilg
RECEPTOR: Adult Resident (Futire Onsite Scemarno) * Exposwre Frequency (days/yr) = 350
* Exposure Duration  (W8) = 24 - AcuR
Relevant Equations: = 6 - Child
* Booy Weight (23] = 70 - Acutt
(1) Noncarcinogenic Risks (Reduced fam for HI of unity). = 15 - Child
Age-aadjusted sou ingeston
Cimg/kg) = (1 x RfD x AT x 385)/(CF x EF x IF) factor (mg—yr/kg—day) = 11429
(2) Carcinogenic Risks (Reduced form for 1E—6 incremenal cances risk).
C(mg/kg) = (e—6 x AT x 365)/(CSF x CF x EF x IF)
Reference Gancer Siape Noncarcinogen Carcinogenic Final
Dose Factor Preiminary Preimninary Preiminary
(Oral) (Oral) Remediation Remediation Remediation
Chemical Goal Goal Goal
m —da —~day/m m (ma/K (mg/K:
hth N/A N/A N/A
Anthracene 3.0E-01 (1) 82125 NA 82.125
Fiuorantnene 4.0E-02 (1) 10850 NA 10,950
Pyrene 3.0E-02 (1) 8212.5 NA 8,213
[Prhenanthrens NA NA NIA
Benzo(a)anthracene N/A NA N/A
[Chrysene NA NA N/A
Berzo(b)fluoranthens N/A NA N/A
enzo fgfiucranthens N/A N/A N/A
Berzo(s)pyrene 7.3E+00 (1) N/A 0.0875 0.088
ingeno (1.2.J-copyrene NA NA N/A
Diberzo(a.h)antivacens NA NA N/A
[Benzo (g h)peryiene NA NA NIA_
Flucrens %_(1) 10850 NA 10.950
trans —1,2= foroethene K (1) 5475 NA 5.475
1,1, 1 =Trichicrostians 9.0E-01 (2) 248375 NA 246,375
arbon cisuifide T.0E=01 ) E N/A 27.375
1,1 - Dichicrosthane 1.0E-01 (2 27375 _ NA 27375
1,1 -Dichicrosthene 9.0E-03 (1 6.0E-01 (1) 2483.75 1.084583333 1.085
Carbon tevachiaride 7.0E-04 (1 37E-06_(1) 191.625 1726351351 192
Ethylbenzsne 1.0E~01_(1 27375 NA 27.375
X OE+00 (1 547500 NA 547,500
Di=n—octyiphthalate 0E—02 (4 5475 NA 5475
2= Methybhenol 0E-02 (1 13687.5 NA 13,688
4 - Methyiphenol .0E-02 @ 13887.5 N/A 13.688
2,4_Dimethyiphenol 20E-02 (1) 5475 NA 5475

ssesssee ranoriad as a Final PRG indicates the risk based PRG is greater than pure product (> 1e8 ppm).

(1) IRIS, On Line, April 1993.

(1a) IRIS, On Line, April 1993, vaiue based on water consumption.

(2) HEAST, FY 1902.

(28) HEAST, FY 1892, caiculated from MCL of 1.3 mg/L.
(2b) HEAST, FY 1992, chronic value for thaliic oxide.
(3 USEPA, Risk Assessment (ssue Paper, January, 1853,

(4) HEAST, FY 1881,

(5) Caicuiated from orai LDSO,



Development of Risk — Based Preliminary Remediation Goals (PRGs)

Scenario: Residential Land Use - Sail
Reference: RAGS, Part B, Sectiond.12

Instructions

Provide input values for (*) iems and chemucal specific RID and CSF for

oral eXPosure route only.

Future Child Onsite Residential Use Exposure

SITE: NWIRP Bethpage Input Parameters:
LOCATION: Bethpage, NY
DATE: 04/19/83 * ingestion Rate (mg/day)= 0 - Adult
= 200 — Child
RECEPTOR: Chiid Resident (Future Onsite Scenario) * Exposure Frequency (cays/yn = 350
* Exposure Duration (¥s) = 0 - Adult
Relevant Equations: = 6 - Chid
* Body Weight (kg) = 70 - Adult
(1) Noncarcinogenic Risks (Reduced form for Hi of unity). = 15 -~ Child
Age—adjusted sol ingestion
C(mg/kg) = (1 x RIDx AT x 365)/(CF x EF x IF) factor (mg—yr/kg-day) = 80.00
(2} Carcinogenic Risks are not ewaluated for child receptars.
‘Heference Cancer §lopo Noncarcinogen Carcinogenc Finai
Dose Factor Preliminary Preliminary Preliminary
(Cral) (Cral) Remediation Remediation Remediation
Chemical Goal Goal Goal
(mﬂg-day) (kg-da!/mg) {mag/Ki {mg/_KQ M
Arsenic 3.06-04 (Y} 2346428571 N/A { 23
Antimony 4.0E-04 (1) 31,2857 1429 NJ/A [ 31
| Barium 70E-G (1) 5475 N/A | 5475
Beryiiium 5.0E~03 (1) 391.0714286 N/A ] 391.07
Cadmium 5.0E-04 (1a) 39.10714266 N/A 39
Chromium (Ii) 1.0E+00 (1) 7821428571 N/A 78,214
Copper 3.7E-0R (2a) 391.0714286 N/A 391
Lead N/A_ N/A N/A
Manganese S.OLE- a3 (1a) 381.0714286 N/A 391
Mercury 3.0E-04 () 2048428571 N/A 23
Nickel 2.0E-02 (1 1564 285714 N/A 1,564
Shver 5.0E-03 (1 391.0714286 N/A 391
Vanadium 7.0E-03 (2 547.5 N/A 548
[ Zinc 3.0E-01_(1 23484 28571 N/A 23.464
[Cymnide 2.0E-02 (1 1564285714 N/A 1,564
Selenium 50E-03 (1) 391.0714286 N/A 391
Thallium 7.0E-05 (2b) 5.475 N/A 5
Hepmchior S.0E-04_(1 39.10714286 N/A 39.107
[Heptachior epoxide 1.3E-05 (1 1.016785714 N/A 1.017
[Endrin 3.0E-04 (1 23.46428571 N/A 23
Dieidrin 50E-06 (1 3.910714286 N/A 3.911
Trichioroethene __ N/A N/A N/A
T 1.0E-®@ (1 782.1428571 N/A 782
Chioroform 1.0E-02_(1 782.1428571 N/A 782 |
[Totuene 2.0E-01 (1 15642.85714 N/A 15,643
 Bis(2 —chiorosthyh ether N/A N/A N/A
oD SO0E-04 (1) 39.10714286 N/A 39.107
0DD N/A N/A N/A
DDE N/A N/A NJA
Chiorcane 6.0E-05 (1) 4.692857143 N/A 4.693
Arociors (total) _ N/A N/A N/A
Bis(2 —ethyihexyphthaiate 2.0E-02 (1 1564.285714 N7A 1,564
Butyibenzyiphthaiate 2.0E-01 (1 15642.85714 N/A 15,643
[bi= n=outyishmaiate 10E-01 (1 7821428571 N/A 7821 |
Dimethyiphthaite 1.0E+01 (2) 7821428571 N/A 782,143
Naphthaiene 40E-2 (2) 3128.57 1429 N/A 3.129
2—Methyinaphtralene 2.0E-02 (4) 1564265714 N/A 1,564




Development of Risk — Based Preliminary Remediation Goals (PRGs)

Scenano:  Residential Land Use - Soil

instructions:

Provide input values for (*) items and chemical specific RID and CSF for

Reference: RAGS, Part B, Section3.12 oral exposure route only.
SITE: NWIRP Bethpage input Parameters: Future Child Onsite Residential Use Exposure
LOCATION: Bethpage, NY
DATE: oqnpg. * Ingestion Fate {mg/day)= 0 - Adult
= 200 - Child
RECEPTOR: Chiid Resigent (Future Onsite Scenano) * Exposure Frequency (cays/yn = 350
* Exposure Duration (¥ws) = 0 - Adult
Relewant Equations: = 6 — Chid
* Body Weight (ko) = 70 — Adut
(1) Noncarcinogenic Risks (Reduced form for Hi of unity). = 15 - Child
Age—adijusted sol ingestion
C(mg/kg) = (1 x RIDx AT x 365)/(CF x EF x IF) factor (mg—yr/kg—day) = 80.00
(2) Carcinogenic Risks are not evaluated for child receptors.
Toterence Cancer Siope Noncarcinogen Carcinogenc Final
Dose Factor Preliminary Prelimirmry Prelimimary
(Crai) {Cral) Remediation Remediation Remediation
Chemical Goal Goal Goal
(mg/kg~day) (kg—day/mg) gmglK?z {mo/Kg) (mg/Kq)
Acenaphthene 6.0E~02 (1) 4892.857143 ! N/A 4,693
Acenaphthylene N/A N/A N/A
Anthracene 3.0E-01 (1 23464 28571 N/A 23,464
Fluoranthene 4.0E-02 (1 3128.57 1429 N/A 3,129
ne 3.0E-R (1 2346.428571 N/A 2.346
Phenanthrene N/A N/A N/A
Benzo(a)antivacene N/A N/A N/A
Chrysene N/A N/A N/A
| Benzo(b)fiuoranthene N/A N/A N/A
Benzo(k)fiucranthens N/A N/A N/A
Benzo(a)pyrene N/A N/A N/A
Indenc(1,2.3—cd)pyrene N/A N/A N/A
| Dibenzo(a hjantivacene N/A N/A N/A
Benzo(g .h.)peryiens _ N/A N/A N/A
Fluorene 4.0E-@ (1 3128.57 1429 N/A 3,129
trans— 1,2 ~ Dichioroethene 2 .o_E-az 1 1564285714 N/A 1,564
11,1 —Triehlgootmm 9.0E-01 70392.85714 N/A 70,383
Carbon disulfide 1.0E-01 (1) 7821.428571 N/A 7.821
1,1 - Dichloroethane 1.0E-01 7821.428571 N/A 7.821
1,1-—Dichicrosthene 9.0E-03 703.9285714 N/A 703.929
| Carbon tevachicoride 7.0E-04 (1 54.75 N/A _55
Ethylben2ene 1.0E-01 (1 7821428871 N/A 7.821
Xylenes 2.0E+00 (1 156428 5714 N/A 156.429
Di—n—octyip hthaiate 2.0E-02 (3 1564285714 N/A 1,564
2—Methyiphenol 5.0E-G2 (1) 3910.714286 N/A 3.911
4—Methyipheno! S0E-®R _(2) 3910.714286 N/A 3.911
2.4 -Dimethyiphenol 2._OEI-02 (1) 1564.285714 N/A 1.564

seeeeset reported as a Final PRG indicates the risk based PRG is greater than pure product (> 1e6 ppm).

(1) IRIS, On Line. April 1983.

(1a) RIS, On Line, April 1993, value based on water consumption.

{2) HEAST, FY 1992,

(2a) HEAST, FY 1992, caicuiated from MCL of 1.3 mg/LL
(2D) HEAST, FY 1892, chronic vaiue for thailic oxde.

(3) HEAST, FY 1991,

(4) Caicuiated from oral LDSO.



Development of Risk— Based Preliminary Remediation Goals (PRGs)

Scerario: industrial Land Use - Soll
Refwence:  RAGS, Part B, Secion 3.2.2
SITE: NWIRP Bethpage
LOCATION: Bethpags, NY

DATE: 04/20/93

Relevant Equations:

Feduced form for 1E— B target cancer risk)

RECEPTOR: Curent Worker
EXPOSURE: Incidertat ingestion of site soils and Inhalation of
fugitive dustand vohtile emissions.

PRQ = 2.9¢-4/ ((30-5x CSFing) + (CSFinh x ((20/VF) + (20/PEF))))
Feduced farm for target noncancer risk of unity)
PRG = 102/ (565 / RIDing) + (1/RIDinh)((20NF) + (20/PEF)))

Input LS= 540  (m) ED = 7.88E 408 (sec)
parameters: vV = 278 {mi/s) E = 0.35 (unkiess)
DH = 2 (m foc= 0.001842 (unitless)
A = 16E+09 (cm2?) Ps = 1.76 (gm/cm3
PEF= 1.81E+06 {m3fkg)
Relaence Relaence Oral inhalation Preliminary Preliminary Finat
Chemical Dose Dose Cancer Slope Cancer Siope Risk-based Risk-based Risk ~based
(Oral) (Inhalation) Factor Factor Goal Goal Goal
Noncarcinogens Carcinogens
(mg/kg/day) (mg/kg/day) (mg-day/kg) (mg-day/kg) (mg/kg) (mg/kg) (mg/kg)
Acsonic 3.06—04 (1 1.5E+01 (1) 612.00 1.75 1.75)
[ Anlimony 4.0E=04 (i ) #16.00 0.00 818
| Barlum 7.0E-02 (1 1.0E-04 (2¢) 917 .97 0.00 (3
BeryWum 5.0E-03 (1 4.3E+00 (1) S4E+00 (1) 10200.00 0.94 0.942
Cadmiumn 5.0E—04 (1a) 6.3E400 (1) 1020.00 417 (X1
Chvomium ) and (V1) J.0E+00 (1) 6.0E-07 (4a) 42E+01 (Ic) —__ 551 0.62 0.625
3.7E-02 (2} 75480.00 0.00 75,480
Lead 0.00 0.00 N/A
Manganese 5.0E-03 ({a) 1.0E-04 (i) 846 49 0.00 846
Mercury 3.0E-04 (2] 9.0E-05 (2) 352.40 0.00 352
[ Nickd 20E-02 (i 8.4E-01 (2) 40800.00 31.24 31.24
Siver 5.0E-03 (1 10200.00 0.00 10,200
Vanadium 7.0E-03 (2 14280.00 0.00 14,280
[Zinc 3.0E-01 (1 612000.00 0.00 612,000
Cyanide 2.0E-02 (i 40800.00 0.00 40,800
§'o’=nlum S.0E-03 (1 10200.00 0.00 10,200
Thaiium 7.0E-05 (2b . 142.80 0.00 143
Heplachior S.0E—04 (1 4.5E+00 (1) 4.6E+00 (i) 1020.00 1.05 1.051
Heptachior epoxide 1.3E-05 (1 9.1E+00 (1) 9.1E+00 (1) 26.52 0.52 0.522
Endrin 3.0E-04 (1 612.00 0.00 812
Dieldin 5.0E-05 (1 1.6E+01 (1) 1.6E401 (1) 102.00 0.30 0.297
Trichiaroethene 1.1E-02 (3) 0.00 527.27 527
Tevachiorosthene 1.0E-02 (i 5.2E-02 (3) 20400.00 111 54 112
Chiaolorm 1.0E-02 (1 6.1E-03 (1) 8.1E-02 (1) 20400.00 0.03 0.028
Toluene 2.0E-01 (1 1.0E-01 (1) 19513.23 0.00 19,513
 Bis (2 —chioroethyl)ether 11E+00 (1 1.2E+00 () 0.00 0.02 0.024
DD 5.0E-04 (1) 34E-01 (1 34E-01 (1) 1020.00 1397 14
(0DD 24E-01 (1 0.00 2447 24
DDE 34E-01 (4 0.00 17.08 17
Chiadane 8.0E-05 (1) 1.3E400 (1 1.3E400 (1) 122.40 365 3.65
Aoclas 1.7E400 (4 0.00 075 0.753
Bis(2—-eth hthalale 2.0E-02 (1 1.4E-02 (1 40600.00 414.29 414
B hthalate 20E-01 (1 408000.00 0.00 408,000
Di —n -~ butylphthalate 1.0E-01 (1 204000.00 0.00 204,000
Dimethyiphthaite 1.0E+01 (2 ¢ 20400000.00 0.00 1,000,000
phthalene 4.0E-02 (2 81600.00 0.00 81,600
2~ Mahyinaphthaiene 20E-02 (5 40800.00 0.00 ___40,800




Development of Risk—Based Preliminary Remediation Goals (PRGs)

Scenario: Indusvial Land Use ~ Soll
Refarence:  RAGS, Part B, Section3.2.2
SITE: NWIRP Bethpage
LOCATION: Bethpage, NY

DATE: 04/20/93

felevant Equations:

(reduced form for 1E-8 target cancer risk)

RECEPTOR:
EXPOSURE:

Current Worker
Incidental ingestion of ske solls and Inhamtion of
fugitive dust and volatiie emissions.

PRQ = 2.06-4 / (Se~5 x CSFing) + (CSFinh x ((20/VF) + 20/PEF))))
feduced form for target noncancer risk of unity)

PRG = 102/ (56 / ADIng) + (1/RIDINN)((20NF) + @OIPEF))

input LS = 540 {m) ED = 7.88E+08 (sec)
porameters: V= 273 (mys) € = 0.35 (unitiess)
DH = 2 (m) foc= 0.00 1842 (uritiess)
A= 16E+09 (cm2) Ps = 1.78 (gm/cm3)
PEF = 1.81E408 (n3/xp)
Reference Reference Oral inhatation Preliminary Preliminary Final
Chemical Dose Dose Cancer Slope Cancer Slope Risk-based Risk—basad Risk- based
(Orai) {inhalation) Factor Factor Goal Goal Goal
Noncarchogens Carclnogans
(mgkg/cay) (mgkg/day) (mg-daykg (mg—daykg (mghch (mghg (mgko
% SOE-02 (1) ~122400.00 0.00 T
Tene 0.00 0.00 WA
[ Antivacene 30E-01 ©12000.00 00 812,000
[ Fiucranthene 4.0E-02 8 1600.00 .00 81,600
m‘n 3.0E-02 61200.00 00 61,200
0.00 .00 N/A
. 0.00 .00 WA
0.00 0.00 NA
0.00 0.00 WA
0.00 0.00 A
7.3E+00 (1) §IET00 @) 0.00 0.67 0.670
0.00 0.00 WA
0.00 0.00 NA
0.00 .00 WA
4.0E—02 (1 81600.00 .00 81,600
2.0E-02 (1 40800.00 .00 40,800
9.0E-01 3.0E-01 ¢ 222.30 .00 222
OE01 (1 30 [5] 1.88 .00 1.865
1.0 ) 204000.00 00 204,000
1,1 —Dichioroethens 9.0 } 6.0E-01 (1 T8E-01 (1) 18360.00 .07 9.066
Carbon telrachioride 7.0E-04 (1 3.75—&"(‘# . (1) 1428.00 0.08 0.056
Efhylbenzens T0E-01 (1 30E01 (1) 1201.05 0.00 1,292
o8 2.0E400 (1 DOE02 (4) 18122 0.00 81
Di= n-octyiphthaiate 2.0E 4 40800.00 0.00 40,800
2-WMethyiphenol OE—02 (i 102000.00 .00 102,000
4—Methyipherol 0E-02 @ 102000.00 .00 102,000
2,4 - Dimethyiphenol .0E-02 (1 40800.00 00 40,800

(1) RS, On Line, Apri 1963,

{1a) WIS, On Line, Apri 1953, valus based on water consumption.
(19 IRIS, OnLine, Arrit 18850, value for Cr ).
(19) IRIS, OnLine, Aol 1863, value far Cr (1).

@) HEAST, FY 1992.

(2a) HEAST, FY 1892, caicuiated fom MCL of 1.3 mgA..
(2b) HEAST, FY 1892, cironic valus for thallic oxide.

@c) HEAST, FY 1992, calculated from RIC determined from alternate method
@) USEPA Risk Assessment Issue Paper, January, 1993.

{4) HEAST, FY 1991.

(48) HEAST, FY 1891, cironic inhalation RID for Cr i) and (V1)

65) Calculated fom oral LDSO.




Development of Risk — Based Preliminary Remediation Goals (PRGs)

Scenario: Industrial Land Use — Sol
Relaence: RAGS, Part B, Secion 3.2.2
SITE: NWIRP Bethpage RECEPTOR: Curent Offsite Resident (Adult)
LOCATION: Bsthpags, NY EXPOSURE: fmantion of
DATE: 04/22/93 fugitive dustand voltile emissions.
Relevant Equations:
feduced form for 1E~ 6 targst cancer risk)
PRG = 1.975e-3 / (CSFinhx ((1NF) + (1/PEF)))
¢ educed farm for target noncancer risk of unity)
PRQG = 8.45 * RDInh / (1VF) + (1/PEF))
Input LS = 540 (m) ED = 9.46E + 08 (sec)
parameters: v = 2715 (m/s) E = 0.35 (unitiess)
DH = 2 (m) foc= 0.001842 (unitiess)
A = 1B8E+09 (cm2?) Ps = 1.76 (gm/em)
PEF : 1.81E+08 (m3,
Refarence Refarence Oral Inhalation Preliminary Prefiminary Final
Chemical Dose Dose Cancer Stope Cancer Siope Risk—-based Risk~based Risk —based
(Oral) (Inhalation) Factor Factor Goal Goal Goal
Norncarcinogens Carcinogens
(mg/kg/day) (mg/kg/day) (mg-day/kg) (mg-day/kg) (mg/kg) (mg/kg) (mg/kg)
Arsenic 1.5E+01 (1) 0.00 238 236)
Antimony 0.00 0.00 N/A
[ Barium 1.0E-04 @c) 1529.45 0.00 1,520
BeryWlum 8.4E+00 (1) 0.00 4.26 ~4.256]
Cadmium / 8.3E+00 (1) 0.00 5.67 5.87
Thromlum () and (Vi) 6.0E-07 (4a) 4.2E+01 (1c) 9.18 0.85 0.851
0.00 0.00 N/A
Lea 0.00 0.00 N/A
Manganese 1.0E-04 (1) 1529.45 0.00 1,529
Mercuy 9.0E-05 (2) 1376.51 0.00 1,377
Nickel 8.4E-01 (2) 0.00 42 56 4258
Siver 0.00 0.00 N/A
Vanadium 0.00 0.00 N/A
Zinc 0.00 0.00 N/A
mggnldo 0.00 0.00 ng
0.00 0.00 N/
[ Thmium 0.00 .00 N/A
Hop-cm 4.6E+00 (1) 0.00 7.77 1.77
%mwdo 91E+00 (1) 0.00 393 3928
n 0.00 0.00 N/A
Dieidin 1.6E+01 (1) 0.00 223 2234
[ Trichia cethene 0.00 0.00 N/A
Tetachiorosth 0.00 0.00 N/A
Chiaroform 81E-02 (1) 0.00 0.04 0.044
Toluene 1.0E-01 (1) 37118.85 0.00 7117
Bis (2 —chiorosthyl)ether 1.2E400 (1) 0.00 0.04 0.036
DOT 34E-01 (1) 0.00 105.14 105.1
[y 0.00 0.00 NIA
DDE 0.00 0.00 N/A
Chia dane 1.3E+00 (1) 0.00 27.50 27.50
Aockas ftonl) 0.00 0.00 N/A
Bis(2-eth hthaiate 0.00 0.00 N/A
[Butyfbenzylphthmiie 000 0.00 N/A
Di—-n-butyiphthalste 0.00 0.00 N/A
Dimethylphthaite 000 0.00 NA_
Naphthalene 0.00 0.00 N/A
2—Methyinaphttaiene 0.00 000 | NA




Development of Risk-Based Prefiminary Remediation Goals (PRGS)
Scenario: Industial Land Use — Soll

Reference:  RAGS, Past B, Section 3.2.2

SITE: NWIRP Bethpage RECEPTOR: Current Offsite Resident (Adull)
LOCATION: Bethpage, NY EXPOSURE: inhaiation of

DATE: 04/22/83 fugitive dust and voiatiie emissions.
Relevant Equations:

(reduced formfor 1E—8 target cancer

risk)
PRG = 1.975e-5 / (CSFinh x ((1/VF) + (1/PEF)))
¢ educed form for twget noncancer risk of unity)
PRG = 8.45 * RDInh / ((\{WF) + (1/PEF))

Input LS = 540 (m) ED = 9.46E+08 (sec)
parameters: V= 275 (mvs) E = 0.35 (unitioss)
DH = 2 (m) foc= 0.001842 (unitless)
A= 16E+09 (cm2) Ps = 1.76 (gm/cnQ)
PEF : 1.81E+08 !m
Reference Reference Oral inhalation Prefiminary Preliminary Final
Chemical Dose Dose Cancer Slope Cancer Slope Risk—based Risk—-based Risk-based
(Orah (Inhalation) Factor Factor Goa! Goal Goal
Noncarcinogens Carcinogens
(mgkg/day) (mgkg/cay) (mg-daykg (mg—-daykg (mgkg) (mgkg (mgkg
000 .0 L)
0.00 0.00 JA
00 .00 )
.00 .00 N/A
.00 .00 N/A
0.00 .00 N/A
0.00 .00 NA
.00 0.00 NA
00 0.00 WA
.00 0.00 WA
8.1E+00 @) 0.00 5.81 581
0.00 0.00 WA
0.00 6.00 WA
.00 .00 VA
.00 .00 N/A
.00 .00 N/A
3.0E-01 @c¢ 403.52 .00 404
3.0 @) 33 .00 338
0.00 .00 NA
18E0T (1) 0.00 195.60 198.6
53E02 (i) 0.00 0.08 0.064
3.0E-01 (1) 2350.73 0.00 2.360
JOE-02 () 32861 0.00 39|
0.00 0.00 N/A
| & .00 0.00 NJA
4 .00 0.00 N/A
24— .00 ).00 N/A

(1) WNS, On Line, Aprit 1993,

(1a) IS, On Line, Aprit 1993, value based on water consumption.
(1t} 1RIS, OnlLine, Apxrll 1890, value for Cr (Il).

(10) IAIS, OnLine, At 1993, vatue for Cr (VI).

@) HEAST, FY 1002

(28) HEAST, FY 1802, calculated fom MCL of 1.3 mgA..

(2} HEAST, FY 1882, ctronic value for thalic oxide.

Rc) HEAST, FY 1992, calculated from RIC determined lrom alternate method
©) USEPA Risk Assessment lssue Paper, Jaruary, 1993,

(@) HEAST, FY 1991.

(4n) HEAST, FY 1891, civonic inhalation RfD far Cr ¢il) and (V1)
) Caicuited kom orat LDSO.



Development of Risk—Based Preliminary Remedation Goals (PRGs)

Scenario: Industrial tand Use —- Soll
Refaence: RAGS, Part B, Secton 3.2.2
SITE: NWIRP Bethpage RECEPTOR: Curent Offsite Resident (Child)
LOCATION: Bethpage, NY EXPOSURE: inhalation of
DATE: 04/22/93 fugitive dustand volatile emissions.
Relevam Equations:
Carcinogenic PRGs are not developed for child receptors.
¢educed farm for target noncancer risk of unity)
PRG = 0.782 * RiDinh / (WNF) + (1FPEF)
Input 8= 540 {m) ED = 9.46E +08 (sec)
parameters; V= 275 (m/s) E = 0.35 (unitiess)
DH = 2 {m) foc= 0.001842 (unitiess)
A = 16E+09 cm3) Ps = 1.78 (gmicmdy
EF 1.81E+08 (m3/kg)
Relaence Reference Oral inhalation Preliminary Prefiminary Firmt
Chemical Doss Dose Cancer Siope Cancer Slops Risk-based Risk—based Risk—based
{Oraf) {inhalation) Factor Factos Gonl Goal Goal
Noncarcinogens Carcinogens
(mo/kg/day) (mg/kg/day) (mg—day/kg) (mg-day/kg) (mg/kg) (mgrkg) (mg/kg)
Arsenic 0.00 0.00 WK
Animony 0.00 0.00 NiA
Barium 1.0E-04 (2¢ 141.54 0.00 142
Bearylum 0.00 0.00 N/A
Cadmium 0.00 0.00 N/A
[Chromium (%) and (V1) G6.0E—07 (4a) 088 0.00 0.849
[Copper 0.00 0.00 N/A
Lead 0.00 0.00 N/A
Manganese 1.0E~-04 (1) 141.54 0.00 142
lercury 9.0E-05 (2) 127.39 0.00 127
Nickel 0.00 0.00 N/A
Siiver 0.00 0.00 N/A
Vanadium 0.00 0.00 N/A
Zinc 0.00 0.00 N/A
Cyanide 0.00 0.00 N/A
Selenium 0.00 0.00 N/A
[ Thaibium 0.00 .00 NA
Hepichior 0.00 0.00 N/A
Hﬁhch‘a epoXde 0.00 0.00 N/A
n 0.00 0.00 N/A
Dieldrin 0.00 0.00 N/A
Trichia oethene 0.00 0.00 N/A
Tetachiorosthene 0.00 0.00 N/A
Chiaoform 0.00 0.00 N/A
T 1.0E-01 (1) 3434.96 0.00 3435
Ble 2 —chioroethyi)ether 0.00 0.00 N/A
DODT 0.00 0.00 N/A
[BDD 0.00 0.00 N/A
DDE 0.00 0.00 N/A
Chicdane 0.00 0.00 N/A
Aoclas 0.00 0.00 N/A
Bis(2-eth e 0.00 0.00 N/A
] hte 0.00 0.00 N/A
~N-=| Hehalate 0.00 0.00 N/A
Dimet Re 0.00 0.00 N/A
Naphthalene 0.00 0.00 N/A
2~ Methyinaphthaiene 0.00 0.00 NA_




Deveiopment of Risk—Based Preliminary Remediation Goals (PRGS)
Scenario: IndusyialLand Use — Soil

Reference:  RAGS, Part B, Sectiond.2.2

SITE: NWIRP Bethpage RECEPTOR: Current Oftsite Rasident (Chitd)
LOCATION: Bethpage, NY EXPOSURE: inhaltion of

DATE: 04/22/00 fugtive dust and volatiie emissions.
Relevant Equations:

Carcinogenic PRGs are not developed lor child receptors

feduced farm for terget noncancer risk of unity)
PRG = 0.782 * RDIinh / ((tNVF) + (V/PEF))

Input LS = 540 (m ED = 9.46E+408 (sec)
parameters: V= 275 (s) E = 0.35 (unitiess)
DH = 2 (m = 0.001842 {unitiess)
A= 168E+09 (cm2) Ps = 1.78 (gm/cna)
F : 1.01_§_+00 !@
Reference Relerence Oml inhalation Preliminary Preliminary Final
Chemical Dose Oose Cancer Slope Cancer Slope Risk—based Risk—based Risk—based
(Oral) (nhalation) Factor Factor Goal Goal Goal
Noncarcinogens Carcinogens
(mgkg/cay) (mgkgycay) (mg-daykg (mg—daykg (mgkg (mgkg (mgkg
[KCenaphthens [ X 00 /L)
Acenaphihyliens 0.00 0.00 NA
Andivacene .00 .00 N/A
Fluoranthene .00 .00 N/A
Pyrene .00 .00 N/A
Phenantivene .00 .00 N/A
Berzom)antivacens ).00 .00 WA
sene 0.00 - 0.00 NA
o(b)iucranthene 0.00 0.00 WA
erzojfiuoramthens 0.00 0.00 NA
Fi—un'mgrm 000 0.00 WA
1.2, -%rgyum 0.00 0.00 WA
nze (@ hjantivacene 0.00 ).00 N/A
[Berzo(g.hperyiens X ! NA
Fluorene .00 .00 N/A
trana- 1,2 - Dichlomethene .00 .00 N/A
1, 1, 1-Trichlorosthane 3.0E-01 @¢] 31.34 .00 kY]
Carbon 3.0 @) .31 ).00 0.31
1. T=Didorosthane 0.00 0.00 WA
[1,1=Dichiorostherie 0.00 0.00 NA”
[Carbon tetrachioride 0.00 0.00 WA
Ethylberzena 3.0E-01 (1) 218.38 0.00 218
[ Xylenes D.0E-02 (4) 30.44 0.00 30
DI—Ti—octyiphthaimte : 0.00 0.00 NA
2-Methylphenol .00 0.00 N/A
[4-M .00 0.00 N/A
:7%7 .00 0.00 N/A

(1) WNS, On Line, Apri 1983.

(12) WIS, On Une, April 1993, value based on water consumption.
(1t 1RIS, OntLine, Afil 1993, value for Cr §lI).

(1¢) 1S, OnLins, April 1993, value for Cr M),

(2) HEAST, FY 1882,

(2a) HEAST, FY 1882, caiculated fom MCL of 1.3 mgh..

(200 HEAST, FY 1892, ctronic valus for thallic oxide.

(2c) HEAST, FY 1992, cakculated from RIC determined from alternate method
() USEPA Risk Assessment kssue Paper, Jaruary, 1993.

(4) HEAST, FY 1991.

(48) HEAST, FY 1891, chronic inhalation RID for Cr 1) and (V1)
(5) Calculated fom oral LDSO.
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LS® WiDTH of (oNTou:wATId Area ()

Y °© Wb SPEED 10 mMixiNg ZoNE (™MK
DH: DiFFuUSIoN HEIGHT (m)

A < ARZA O;J( ConTam 1 nction (M2>

0.05¢ * RESPIRABLE FRACTION (3»/,‘7-.,,,.)

G = FIACTION OF VCERTATVE (ofeR (uniTLESS)
U ® MEAN ANNUAL WINBSPEED  (™/S)

Uy = —FAUWALENT THRESHOLD wiNbSPEED @ lau{'“/s)
F(<)= Fuskriod DEPENDENT o U ond Uy (uniTeess)

Sompie CALuLtmo

_Ramevae

ASSumpnous —

ez 5 U - z(s:5%/s): 2-7'5"75* As pre RAES Part B eudAuce
DH: Aw RICEPTOR BREATWING 20NE
G=0 PLRO PERCENT VEG. (ovVER
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CLEENT JOB NUMBER

Navy Ciean - NwiRP Benwr, 1953
M Oacuianon o VOATILIZATION, FACTOR-
RAGS | paer B cuiwanice | TN

8y »—wS . CHECKEDBY (S:/‘/’Z) APPROVED BY DATE 0,{/23/,3

. <
S

BASED ON

[ZEFERZNCES

USEPA | Rise Assessmens Guioance fo Supeeruns , Voume L -
Hurmav  Heacrw Evaunron Manum ( Paer 8 , DEVELOIPMENT of RISK -BASED

OFfFice of Emeestncy armd. RemED AL ReSPoNSE . Waswmcren) DC 20Ko -

USEPA , HAZARDOWY WASTE TREATMENT SW)M DS Pos AL
FACI1LITIES (TSOF) - Ao Emission Movels. Keview Deart.
CHEMDAT T Summary (AWENDIX A awk D). Emssions Sranpards
DN(S(Q.J, (FFice qf' Az Quauty PoanninG and_ S‘mﬂoa-zts)
Resemach Trianee Prac ,NC, 277U, Novemaer (9%9.-

USEPA , AQuATie FATZ PROCESS DATA FoQ_ ORGANC PRIDRITH

PoLuTANTS . Finac Repoet. OFFice ‘d Watsa RecuLATIoNS
o Sranwoarns . Wasmweron DC 20466 , Decemaer. (9%2

?&cmmﬂy Remeonrion 60*'-5‘), InTeRin 05“)52_ Dweecnive 9285.7-018.
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PAGE ‘ OF Y

CLIENT JOB NUMBER

NAVY CLEAN - NWIRP Bernracs 793
SUBJECT L h . maer DB e e

(‘ArecuctnoN eq” RISk —BASED FReSs Fmo- Soil-
BASED O DRAWING NUMBER

kAss , PARTB GUIDANCE
5&_5’,% CHE,QDEY:J 6! é ) APPROVED BY DATEa glz 21 /93

’(‘ /4

- - VA \
Puepose *  Caccwate  Peeumaey Femeoiarion Goacs (PRGs)
BASED ON AN ASSUMED NONCARCINOGENIC HATZARYD |NDEX

gF aniTy (HI=).0) and A CALLNOGENIC RISK. (WCRIASE
gF 1o~ .

Reevant €avarons :
D ResivennnL [AND Use (Furuee onsite ResipenT - AU )

Feom RAGS ,PAET B, cavanons # awd s’ age

VERIVED for EESIDEUTIRL (AND USE SCENARIO

©  NOACARC/IADEGEAS -

PR& ("‘5/[;3\ :@_7:}05 )(R FD.) ( 'Y

Pro (") - co;:;q— ( 4')

WHERL ,  PR6- = CALcwATEd FPRE 18 ™Y
RED, =

°© CARCINOGENS =

ORAL REFERENCE DeSE 1w "‘ﬂ/uﬂ-d-g

CSFo = ORAL CANCER -SOPE FACTOR 0O l@dag/wg
Somple. caleulahon (Heptacklor Evoxios - RED,= 1.3x16F ™Shades | (S 2%y’ *3“;%)
pNC -  PRG = @7x0°)(13x16%)= 3.5 “Yg v

0-64
S CARC - PRG-<

g = 0070 "“3/\;3

PreLminARy Femabiamon GoaL THAT 1S FLCEPTED IS LowER. , NOW-2E20 GO AL :

PRG = 0.070"Yeq | v
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CALCULATION WORKSHEET  oraw e 118 o101
[F57 GAvy CERR - NWIRP Bempace | o 1953
SURECT pacucanion 'f Sett PRES

VDN RAES PART B GuinanNCE

Y WS %/’3) APPROVED BY DATE 0}‘/22/93
—Y ”” -

ZeLevanT €QUATIONS (on'T.)

DRAWING NUMBER

(2 Invusteiac (Commenciac (mp USe  (cueeonr Onsive Worwer )

Foom RAGS | Prer B | Eavarions 6 amdk 7' ARE DEVELSPED

Foe. WoRKER EXPOSUEE TO SITE Comdirions AT NWIRP Bempace .
Wnun, EXPSURE. 1S ASSUMED TO BE RESULT OF INCIDENTRL
INGESTION and INHALATION OF FUGITIVE PARTICWATE S o

VOLATILE Emissions, HE TATIER- TWo PARATEERS ARE
SSTTMATED BY Parnciate Emsson Facen (P&F) a8 CHEMICAL -

speciFic Vourmuzartien Facroe VF’> VALUES (.See RAeS , PAer Sects
3.2 'O\A.L 33 /

e NORCARCINOG ENS

10N (77
Sxio™S _L_ 2\0 2_0_))]
[ RfD (R'FD VF ' PeF

Pre-( “5/\‘37 =

° CARLINOGENS

2.7!!0’*

%)z (")
PQG( 3/“_)) [ cni XCSF) (CSF :.{oﬁ ?e;))j
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CALCULATION WORKSHEET  Order No. 19118 0101)

“™ NAVY cEan- NWIRB Bewease | 1953
SUBJECT
ChucuATion oF PRGS Fot Soil
BASED ON DRAWING NUMBER
RAGS , Parr B GuiDANce
Y —ws CHECISRD BY oty o3 APPROVED BY DATE o4 /22 /9 3
Sowple. Calcula-hon('faam R£D,: axao' -/ byday 5 cHioroRORM - CSF,® 6.\xi0° ‘9"“7/
REFD;+ 1%16" %y, esF; < 8Ix6Z Y

VE(TR)= ¢ux o "V vr-(cnq;\- ,‘omz Vi ; PEF = - Msf-j ,‘

102
- N = -
axio™ o Wt T B | A

2.9x10°t

[(Sno X‘ 1o )+(s lmz( T m,_ Lml'>>]
L VFIPEF Culewloted -pars's%-s‘occn’)[n‘c, parameters tn atlached sheets.

~Cose (wely) PRE =

(3) Ivustaim [Commencim (amdh Use ( Cureent Oresire Resmenr)

foll CURRINT OFFSITE RESIDENTIAL EXPoSULEL , |NHALATION EISLS oMLY
ARE consiveeed, Cueesnt Access TO THE S\TE IS CoNTROUED BY
A FENCE ARound THE SITE , TREREBY ELIMINANNG THE NECESS ITY OF
CONSIDZRING- EXPOSULE DUE TO INCIDENTAL NGESTION - By EVALUATING-
CUBRENT RESIDENTIAL EXPoSURE WITH PRG DEVELOPMENT For. THE
INDUSTRIAL EXPoSule , |INHALATION EXPOSURE IS ConSIDERED 1N A

MOST COMSERVATIVE MANNER . DISPERSION amd DOWNWND

DituTion of conTsuunands , WHICH Woulh RESULT /M HIGHER-

PRG values , ARt WoT consiDEzed. Exposure AT THE



CALCULATION WORKSHEET  order no. 19138 1) PAGE * OF 8
JOB NUMBER

CUENT,(/,N] Cucan - MwikP  Berimee /953
SUBJECT O accaintioN 4 PRGs for SeiL
BASED ON DRAWING NUMBER
RAGS , Parr B Guivamee
BY P rCHEC ED BY APPROVED BY DATE
WIS ) ot/22/93

SouRCE AREA BY e QZICEPPR , NoT AT THE SiTE BouwtdARy , PROVIDES
AN ADDITISWAL MEASURE OF CouSERYATISM TO THE PRE CAtcucarion.
THE Fouow NG EkPoSuas INPUT PARAMETELS HAVE BEEN |NCoRPORATED
omd. ARE SUASTITUTED FoR STANDARD JEFAULT JALUES AS

APPROPRIATE

PARAMETER. VALUE RATISNALE
Bopy wEieHT (BW) 70 kg - Aduct RAGS Guibawce
IS ky -Chicp (USEPA , MacH 25,1991 )
Avezaeing Time (AT) ED » 3¢S Yye -nowcaRe. RRGS gumance
LT s %Sy -cazcmoews  (USEPA , Decemeen.,1989)
Exposuee FRequincy (6F) 350 ¥™I/ye - ResienT USEPA ,Marcw 2S5, (%9
ExPosurs DuraTien (ED) 30 YEAR- - RESIOENT USEPA , Mared 25,1991
(eve an chibl, 24y As AQucT)
LIFETime (LT) 70 Yo USEPA | becemper. 1939
3 ADULT and. CHILD
INHALATION RATT (IRMQ 20 "/d.a'lv.smsu'r ‘ USEPA , Marc 25,1341
- and

Exrosurt Facrors Hawdboole
(usepa , May 1991)
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BY ’THS l'CHECZZ 3 g' /’z'r ) APPROVED BY DATE a " /2 2 /9 3

Sowple Calanlstion

o  ADULT RESIDINT

—~owcarcivogEnS (Towene RFD;= 1xi0! "‘3/z3-da7)

I69(/rlo
PIZ&- \ 37/00 /k_j
lf.{rlo Pl Iﬂ"l°

v

= CARCINOGENS ( cwoeororm  CSF; = §.1x16° "34"5/%\

3.95:(5"

PRe- - = w4) =| 0.0%% -3/zJA§~/

-Z
(S-leo )(s.‘bsto" +Tleco‘

e CHILD RESIDENT

- NONCARLINOGENS (mawc ZFD-\: Iﬁlo" ”5/15&::’)

(15-64)( 1¥16™ ) ' -

\¢.Sx0t 1.9z |




PAGE 2 OF ?

CALCULATION WORKSHEET  order na. 19116 01.91)

JOB NUMBER

T Navy Clean - NwWiRp Bsmfxi 1953
SUREeT PRE DIVELAIMENT -Sor L
PN RAES L, paer B cuwoarne

BY ,—wS _ %@ /7.? ) APPROVED BY DATE PR ¢’ /zz /, 3

DRAWING NUMBER

X
AY

[2EFER2NCES

USEPA | Qise Assessmenr Gusommce for SupeeFuns  Vorwme I -
Humav_teacu Evaaaron Manum ( Paer 8 | pevecormens .'[ RISK -BASED
Peammny Remen iprion éon.s). INTER 1M OSNZQ_ Dirscrive 7285.7-018.
DF¢ice o/ EmERSENCY anmd REMEDIAL RsSPONSE . WASHiNGroas DC 20¥60 -

USEPR , MARCH 5 1991 | Rise AsseSSment Guipaner fou Sutenfunp,
L ]

Vorums T - Humaw Hemrt Evmunnon Manuse  Supe
“Stawoarp Defaucr Exposucs Facroes'. Inrerm Fivac. Ofﬂcﬂof En
ond Remeoin Respomse . Waswmerrd DC 0¥co . (JSwWER Diescnvs  $295.6-03

USEPA , DecemBer IR ) Rise ASSESSMGD}JT Guicamer ?or SMMHD,
Vorume T = Human Heavrn Evacuanen Manuac (_PMU A). INTERIM
FinaL. Office of EmeRssncy and Rimepiac BESPonSE. Wiasiweron DC 20y¢o
EPA[SYo(1-83fo02.

USEPA | May 199 , Exvosuns facrons HanvBoox_  OFFice ofr Henurn andd.
EuviroumentaL Assessment . WAsSHiNGTon DC 20¥60. EPA/GOG/?-W/O'B.




APPENDIX B

SOIL CALCULATIONS



SITE 1

SOIL CALCULATIONS



SITE 1

SOIL ACTION LEVELS



GENERAL DATA
INFILTRATION RATE (FPY) 1.150
MIXING ZOWE {F) 50
HYDRAULIC CONDUCTIVITY (CC8/8C) 0.020
HYDRAULIC CONDUCTIVITY (CFY/SF) 20,692
HYDRAULIC GRADIENT (P/F) 0.0023
TOC - IN SOIL (MG/KG) 1842
SOIL ORGANIC CARBON (KG/KG) 0.001842

SITE SPECIFIC_DATA SITE 1
SITE AREA iePF} 65,000
INPILTRATION FLON RATE (CPY) 74,750
UPPER GRADIENT (F) 220
CROSS SECTIONAL AREA (SFj 11,000
GROUNDMATER PLOW RATE (CPY) 523,511
DILUTION RATIO {(CPY/CFY) 8.00

CHEMICAL SPECIFIC DATA

NAVAL WEAPC. INDUSTRIAL RESERVE PLANT
BETHPAGE, NEW YORK
SITE 1 - FORMER DRUM MARSHALING AREA
CURRENT EXPOSURE SCENARIO

/U/;ZC //// Ve :// AP AT E
//Z A LITXL A

* Risk based PRG {s greater than pure product (1,000,000,000 ug/kg)

**  Risk based carcinogenic PRG based on target cancer risk of 1E-§ rather than 12-4 was not used

{1} Concentration of specific contaminant exceeds action level in surface soils

{2y c ration of specific contaminant exceeds action level in sub-surface smoils

ORG CARBON PARTITION COEFFICIENT-ses K oC
DISTRIBUTION COBFFICIENT - see K d

{3) Rule effective January 17,1994

ND Not detectable - NPDWR detection limits used

~-DRINKING WATER LAWS-

Mass Wark wprem
New York NPDWR

MCL /1) {MCL (ug/1) JoONC (ug/1) |conC {ug/l1)

GUIDELINES

Mass Wark mroaen me
New YorRr GGER &

Q
1]

E
d

MININM
SITE SPECIFIC

anTr Acmyeas
SCIL ACTION

LEVEL /.

AT SITE{ug/kg)

CHENICAL

o
oF

CONCERN

i { N
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-d il
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olopr o
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-
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3/B[8|

Ml M Wl b Pal Y P 79

8(2(5/B|8[8|°S

51818

Total PCB'S [] 0.

0. 10,

1,470,

i1
{1,2)

WIS _ehe dho— % —Labkoloara
SiP)s-SLiysnSxy s nutihigiate

-

5 ais
iy,

S 7 . as, 20, /99 40¢

Butyl beniyl phthalate

-n-bu thalate

5. 1,929,7 .000, 00 20

1,930
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100 i,0
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.00

2-Methylnaphthalene

40,800,

ot M N Y

L ke jp
o
~
w

5,000,000 13

1,

W o o

Acenaphthene

‘[Acenaphthylene
Anthracene

0, 20,

o
o

10,

fluoranthene

20,

Pyrene

[]
00, 1§80
0

s

1= [0

2
[]
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Chrysens

e Ty @

Benso (b} flucranthens
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0.2 (3)

=
5

e

Y

o (Rl ]
o

{1
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{1
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" 2 i,

1,179,

Fluorens

50 ) 1 5, (000, 8,6

|
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of

{2)
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. .. 2 . 40,80

12)
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1 1.Disklaraathana
i.3-Dichigrostasns

Carbon_tetrachloride

Ethylbeniene

S~
olo
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ol|oje

U
e
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¢
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2
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0
. 3 N 4,0 0

~ o
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2,000, 00 40,800,

F 1 16

o
3

Heptachlor Q. 0.4
Heptachlor Zpoxide _9. 0.2

0. . 7.
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GENERAL DATA

MIXING ZONE (F)

SITE AREA (8F)

o

INPILTRATION RATE (FPY) 1.150
50
HYDRAULIC CONDUCTIVITY (CCS8/8C) 0.020
HYDRAULIC CONDOCTIVITY (CFY/SP) 20,692
HYDRAULIC GRADIENT (F/F) 0.0022
TOC - IN SOIL (MG/KG) 1842
S01L_ORGANIC CARBON (KG/KG) 0.001842
SITE SPECIFIC DATA SITE 1
" "S1%E AR 65,000
INFILTRATION FLOW RATE (CrY) 74,750
UPPER GRADIENT (F) 220
CROSS SECTIONAL AREA (SF) 11,000
GROUNDWATER FLOW RATE (CrY) 523,511
DILUTION RATIO {CrY/CPrY) 8.00
CHENMICAL SPECIPFIC DATA
MEAN BACKGROUND $OIL CONCENTRATION (MG/KG)
STANDARD DEVIATION FOR n SAMPLES ANALYZED

NAVAL WEAPONS INDUSTRIAL RESERVE PLANT
BETHPAGE, NEW YORK
SITE 1 - FORMER DRUM MARSHALING AREA
CURRENT EXPOSURE SCENARIO

------------ ~GROUNDWATER CRITERIA--=~=--vowencs B i T -7 & v - e o e
CURRENT INDUSTRIAL NININUM

-~DRINKING WATER LAWS-{GUIDELINES MEAN 801IL STD DEVIATION | 95% UCL SOIL NEW YORK STATE LAND USE - RISK SITE SPECIFIC |MAXIMUM SOIL CHEMICAL

New York NPDWR New York TRIGGER GW BACKGROUND ON BACKGROUND BACKGROUND 80IL ACTION BASED REMEDIATION SOIL ACTION CONCENTRATION or

ML, 1) ImcL /1) _jeone {ug/l) jecoNc {ug/l) | CONC (mg/kg) CONC _ (mg/kg) CONC (mg/kg) LEVEL (mg/kg) GOAL (mg/kg) LEVEL (mg/kg) AT SITE(mg/kg) CONCERN
jArsenic ] 50 3 5 2.5¢ : 3 80. 5. 5.3 3,30
Antimony 6 (3] T . 75 30. [] 3 —ngg :(1@)
Barium 2000 200 200 200 N 10. . 4,00 1 $9.0 N
Beryllium {3) 0.4 . 0.51 0.16 1. 0. N
Coadmium S 0.53 - 049 0.617 80. 4.7 4 .5 N
Chromium 10 1 100 {4) 12. .000 12.7 00_t5) 1. N
Cﬁr 10 10 10 75,480 75, .S N
Lead 7. . 7. [] N

anese 300 [3 . 1 20,00 42 67 Y (2)

Mercury 2 0.0 N 0.1 2 27 20, 0.16 N
Nickel 100 {3) 2 1 2 . 3.21 2, M. k] N N
Silver so 10 0 . 0.165 2 3
Vanadium . . 17. f_ . :
2inc $000 50 5 [ . 20 20, 612, 20, . N
ICyanide 200 {3)! 14 -199 1, 2, . . N
Selenium 10 0. 498 =156 9.7 10, ND N
Thallium 2 () 4 0.364 .033 0.4 6.00 [N 0.740 N
(1) Concentration of specific contaminant exceeds action level in surface soils
{2) concentration of specific contaminant exceeds sction lavel in sub-surface soils
(3) Rule effective January 17, 1994

)
(5)

Trivalent Chromium, 35,000
Trivalent Chromium, 80,000

s



GENERAL DATA

INFILTRATION RATE (FPY)
MIXING ZONR (F)

HYDRAULIC GRADIENT (F/F)
TOC - IN 90IL (MO/KG)

SOIL, ORGANIC CARBON (KG/KG)

HYDRAULIC CONDUCTIVITY (CC8/8C)
HYDRAULIC CONDUCTIVITY (CPY/SP)

1.150

50

0.020
20,692
0.0023
1842
0.001842

SITE 1

SITE SPECIFIC DATA

SITE AREA (8F)

INFILTRATION FLOW RATE (CFY)

UPPER GRADIENT (F)

CROSS SECTIONAL AREA (SF)

GROUNDMATER FLOW RATE (CPrY)
DILUTION RATIO (CFPY/CPY)

65,000
74,750
220
11,000
523,511
8.00

CHEMICAL SPECIFIC DATA

ORG CARBON PARTITION COEFFICIENT-see K oc
DISTRIBUTION COEFFICIENT - see K d

1)
2)
)

NAVAL WEAPOL

SITE 1

LNDUSTRIAL RESERVE PLANT
BETHPAGE, NEW YORK

- FORMER DRUM MARSHALING AREA
FUTURE EXPOSURE SCENARIO

Risk based PRG is greater than pure product (1,000,000,000 ug/kg)
Risk based carcenogenic FPRG based on target cancer risk of 1E-6 rather than 1E-4 was not used

Concentration of specific contaminant exceeds action level in surface soile
Concentration of specific contaminant exceeds action lavel in sub-surface soils
Rule effective January 17,1994

Not detectable - NPDWR detection limits used

--DRINKING WATER LAWS-
New York NPDWR

MCL (ug/l) |MCL {ug/l)

GQUIDELINES
New York

cone (ug/l)

TRIGGER GW

CONC _{ug/1)

K oc

/xg)/

SITE 1
FUTURE RESIDENTIAL
ON-SITE - RISK
BASED REMEDIATION

NEWN YORK STATE
SOIL ACTION

LEVEL (ug/kg)

QOAL {ug/kg)

NININOM
SITE SPECIFIC
SOIL ACTION

LEVEL (ug/kg)

MAXIMM SOIL
CONCENTRATION

AT SITE{ug/kg)

CONCERN

CHEMICAL
or

Tri g}oggotgm

1

23 4

£
&

$8,
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GENERAL DATA

INFILTRATION RATE (PPY)

MIXING ZONE (F)

RYDRAULIC CORDUCTIVITY (CC8/8C)
HRYDRAULIC CONDUCTIVITY (CFrY/SF)

[BITR SPECIFIC DATA

SITE AREA (8F)

INPILTRATION PLOW RATE (CFY)

UPPER GRADIENT (F)

CROSS SBCTIONAL ARRA (SF)

GROUNDMATER PLOW RATE (CFY)
DILUTION RATIO {CPY/CPY}

CHEMICAL SPECIPIC DATA
MEAN BACKGROUND SOIL CONCENTRATION (MG/KG)
STANDARD DEVIATION FOR n SANPLES AMALYZED

HYDRAULIC GRADIENT (F/F)
TOC - IN 8OIL (M3/KG}

SOIL _ORGANIC CARBON (KG/KG)

1.150
50
Q.020
20,692
0.0023
1842
0.001842

ITE 1

65,000
74,750
220
13,000
523,511
8.00

NAVAL WEAPONS INDUSTRIAL RESERVE PLANT
BETHPAGE, NEW YORK
SITE 1 - FORMER DRUM MARSHALING AREA
FUTURE EXPOSURE SCENARIO

PRy ——— GROUNDWATER CRITERIA---sv--ce-ves ceeemeemacmceae ool —————ee BITE 1 ~~-e-mmoem e Tl
FUTURE RESIDENTIAL MINTMOM
~-DRINKING WATER LAWS-{GUIDELINES MBEAN S0IL STD DEVIATION | 958 UCL SOIL NEW YORK STATE ON-S8ITE - RISK SITE SPECIFIC [MAXIMUM SOIL CHEMICAL
New York NPDWR New York TRIGGER GW BACKGROUND ON BACKGROUND BACKGROUND SO1IL ACTION BASED REMEDIATION SOIL ACTION CONCENTRATION or
MCcL 1) ImcL (ug/) CONC_ {ug/1) JCONC 1)| conc_ {mg/kg) conc _{mg/kg) CONC_ {mg/kg) LEVEL (mg/kg) GOAL (my/kg) LEVEL (wmg/kg) [AT SITE(mg/kg) CONCERN
Arsenic 50 5 5 5 .50 Ni]) N3 [TR 23.8 23, 3,38 ¥{1,2)
Ant imony 3)) 75 .000 7 30, 31.3 39. 9.9 N
Barium 2000 200 200 200 . 10.101 . 4,00 5,475 4,00 59. N
1 ) 0.437 =047 09.514 0.16 0.66 9.16 MO n
Cadnium S 0.53 - 04 0.61 80. 39. k] .5 N
Chromium 10 1 100 (4) 12.7 .04 12.7 00 {S) 78,21 1 N
C 14 10 10 10 9 . T
ﬁ* 7.80 - 00 7, 50 N
[Mangenese 350 < 167 .00 1 20,00 3 -

2 9.07% . 0,144 F 2 0 N
ﬂnlchl 100 (3) 2 10 2.77 . k] 2,0 1 1,564 . [
Silver $0 10 S 0.128 . 0.16% 2 < 3 N
Vi um 250 . . . €0 48 N N
Line = 5000 5000 $ S0 . 3 22.00 2) 20, - N
gcni 200 {J) 2 . «10 . .00 1, 1, 3. N

19 4 _0. . 0.753 N
Thallium {3); 0.364 .033 0.4 6.00 5. 5.4 0.740 N
{1) Concentration of specific contaminant exceeds action level in surtace soils ’
(2) cConcentration of specific contaminant exceeds action level in sub-surface soils
{3} Rule elflective January 17, 19%¢
{4) Trivelent Chromium, 35,000

Trivalent Chromium, 80,000

I o N e,



SITE 1

SAMPLE CALCULATION OF SOIL ACTION LEVELS
BASED ON LEACHING OF CONTAMINANTS
TO GROUNDWATER
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Kdwcer = Fear * Kot 1842
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SITE 1

ANALYTICAL SUMMARIES AND MAPS



SITE 1 - FORMER DRUM MARSHALING AREA CONDENSED SUMMARY OF ANALYTICAL DATA

88100 85200 §8300 88400 §8500 88600 £82500 88103 88104 88110 8B111 88112 88113 $B115 £B8119 £8121 5B123
VOLATILES
[Trichloroethene 1 12,11 6 5 — 200/ ND| 2.2,MD/ND
strachlorosthene 59, 44 12 2/ ND} /2,2 2/ ND / § 3/73] 25 72 2/ 3] es00/12] 26,9 /3 7/
[Trans-1,2-dichloroethene 6 [ ND
1.1,1-Trichlorosthane 7 [
ORGANIC ACIDS
Benzoic Acid 170 99 130 64 120 370 35 140 84,72
PHTHALATES
Bis(2-ethylhexyl) phthalate 80 108 130 72
Butyl benzyl phthalate 120 160 120 130,90
Di-n-butyl phthalate 16
PESTICIDES
[DDT 170, 37
IDDE 370, 2]
Chlordane 340
Bndrin 4.7
. PCB’'s
Aroclor 13¢ 25000
Avoclor 134 25000 900.1@ 1300000 2500 17200 7500 1000
Aroeclor 128 000] ND, 660} 170000 530 400 210
PAH’'S
Naphthalene 53
3-Methyinaphthalene [ 160
Acensphthene _ a [
Anthracens (k] §
Fluoranthene 14 1 [ 26
Pyrans 71 a7
Phananthrene 40 7 20
Benzo(a)enthracene 4 7
[Chrysens : 4 £l
Benzo{b)fluoranthene 3 X
BSenzo(k) fluoranthene 54 [Y 4 230
Benzo(s}pyrens 0 190 [ ) 20 180
Indeno(1,3,3-c)jpyrene 350 110 [ 19 140
Dibenzo(a h)anthracene 150 1
Benzoig.h,i)perylens aso 310 130 420 150 1%0 150
Fluorens 432 "
INORGANICS
Aluminum 4750 10800 2180 4090 3370 7550 4600 3070 5140 3040 3330 2010 1940 101015530,17300 1940
Ant imon: .
Arsenic 8.9 18.6 14.9 6.9 3.4 $5.8 5.6 . 1.8 2 3.2 0.9 338 1.0,1.% 2
Barium 10.8 4.3 is.e 28.7 16.4 59 _320.1 $. 13.9 6.3 4.1 5.7 S.5 1. 15,46.5 18
Cadmium 4. .
Calcium 243 4490 5580 3660 3070 619 1960 as an 77.2 73.%5 66.6 29 216,6) 312
25 18.8 61.1 40.3 30.9 46. 31.4 2. 5.6 3.2 3.1 2.7 11.7 5.6,16. 10.7
[ . "0, 6.
7. 3.1 3.
7330 14100 15900 1370 7820 15400 9890 408 2310 8600 404 382 3420 2210011400,1440 6110
.4 o7 . . . .3, 4.9
544 1740 1970 1730 1450 3100 1210 07 4 2 46 29 7 €95.2 1330
93.4 6 92. 99. 60. 15. 02.6, 54.3
MD, 0
6.5 9.1 13.9 F] 15.8 19. 10, ND, 9.4 5.3
368 600 550 460 u 64 4 138 216 173 163 120 164 154,596 465
1.9 0.6 0. X | 0.5 .
204 244 69 283 [ [ 41 1 174 175 158 145 ad 132 151 153,195 169
ND,0.7¢
16.5 22.9 39.3 13.7 16.4 27.5 20.1 . 11.2 2 4.4 4.3 13.3,2).6 1.6
. 10.5 8.8 8.9 9.1 17.9
5.4 . 13.)
SOIL GAS ANALYSES 8G103 £G104 §G105 8G106 $G110 8G111 8§G112 §G113 §G115 8G117 §G119 $G12 §G121 §G122
1,1-Dichloroethene 44/192 ND/7.4 | 187/24¢] 6.1/ND | ND/J.6 135/59 61788 131/174 30/80 7.4/14 | 626/165] 8327728 | 568/558 ] 8.6/46
1-Dichloroethana ND/2.7 ND/3.7 ND/1.7 MD/2.4 6.9/3.1 0/ 31/19
Cis-1,2-dichloroethene 3.6/1.6 ND/4. 4 37726 48/16 498/50
1,1,1-Trichlorosthane $.6/18 L 31/89 9.9/18 .8/7.23 ND/.11 | 8. -419.4/9, $.3/15 | 9.5/8.8 10726 70/24 1227107 ] 1257101] 6.4/19
Trichloroethene 13/15 .68/143] 7.2/9.7 .8/1. .8/6.17 .7/4. 15/11 14/18 189/40 631/21 68/45 159/96 17/19
Tetrachloroethene 9.6/11 ND/S.? 19/27 .57.1 .65/.78 .9/3.6 .4/6. 12/16 70/ND 14/21 138/70 | 479/174 ] 765/617 3ss17 |
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SITE 1

SOIL GAS VS. VOC CORRELATION
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NAVAL WEAPONS JUSTRIAL RESERVE PLANT
BETHPAGE, NEW YORK
SITE 2 - RECHARGE BASINS
GENERAL DATA CURRENT EXPOSURE SCENARIO

INFILTRATION RATE (PPY) 1.150
MIXING ZONE (F) S0
HYDRAULIC CONDUCTIVITY (CCS8/8C) 0.020
HYDRAULIC CONDUCTIVITY (CFY/SF) 20,692
HRYDRAULIC GRADIENT (F/F) 0.0023
TOC - IN SOiL (MG/KG) 1842

SOIL ORGANIC CARBOM (KG/KG) 0.001642

S8ITE SPECIFIC DATA SITE 2
SITE AREA (8F) 50,000
INFILTRATION FLOW RATE (CFY) 57.500
UPPER GRADIENT (¥} 220
CROSS SECTIONAL AREA (SP) 11,000
GROUNDMATER PLOW RATE (CrY) 523,511 * Risk based PRG is greater than pure product (1,000,000,000 ug/kg)

DILUTION RATIO {(CrY/CrY) 10.10 **  Risk based carcinogenic PRG based on target cancer risk of 1B-6 rather than 1E-4 was not used

(1} Concentration of specific contaminant exceeds action level in surface soils

CHEMICAL SPECIPIC DATA (2) Concentration of specific contaminant exceeds action level in sub-surface soils
ORG CARBON PARTITION COEFFICIENT-see K oc (3} Rule effective January 17,1994
DISTRIBUTION COERFFICIENT - see K d ND Not detectable - NPOWR detection limits used

--------- ~=--GROUNDWATER CRITERIA-----=-=v=-=- e e oo CCleeCiillicon BITE 2 cewccmrecmreecmmmmeeeesseeemessese-eicessi-coaccoteeos
CURRENT INDUSTRIAL MINTHON
--DRINKING WATER LAWS-|GUIDELINES GW PROTECTION |NEW YORK STATE| LAND USE - RISK SITE SPECIFIC |MAXIMUM SOIL CHEMICAL
New York NPDWR New York |TRIGGER oW K oc Kd SOIL ACTION | soIL ACTION BASED REMEDIATION SOIL ACTION |CONCENTRATION or

MCL (ug/1) INCL (ug/1) [conc {ug/1) conc (ug/l) /kg)/{ug/L /kg)/ 1)  LEVEL (ug/kg) [LEVEL (ug/kg) GOAL (ug/kg) LEVEL / AT SITE(ug/kg) CONCERN
Trichloroethens 5 1 26. 223248 .7 4 527,
S 4
[]

0

Tetrachloroethene 112,00
Chloroform 5 29. 7

0

0

0 .5526 7. 20,
4

Toluene 1000 3 3,435,
4-Wethylphenol (p-Cresol)
Bis{2-chloroethyl) ether
oor 0.
000 o.
DDB 0.0
Chlordane
Total PCB’s [] 0. 0. 10,000 783 o+ 36,
Biw(2-ethylhexyl) phthalate 4.(3) 4 2,000 3,684,000 148,

Butyl benzyl phthalate N

Di-n-butyl phthalate ] 2 .

Dimethyl phthalate
Naphthalene

2-Mathylnaphthalens
Acenaphthens 20
Acenaphthylene 3

Anthracene
Fluoranthene
Pyrens
Phenanthrene
Benzo (a) anthracene .
Chrysane .
Benzo(b) fluoranthena .
Bengo (k) Eluozanthens .
Benzo{a)pyrene 0.2 {3) 0.02 ND 0.02 ND 5,
Indenol(l, 2, 3-c)pyrene ¢.002 0.0
Dibenzo(a h}anthracene 0.0007 0.00 .
Benzo(g. h,i)perylene

Fluorene 5
Frnno-lp-d chloroethene 100
1,1,1-Trichlorcethane 200
Carbon_disultide S 350 S
1,1-Dichlorcethane
1,1-Dichlorcethene
Carbon tetrachloride
Ethylbenzene 70
Xylenes 10,00
|Pi-n-octylphthalata S5
2-Methylphenol {o-Cresol) p
2, 4-Dimethylphenol F
Heptachlor 0.4
Heptachlor Epoxide 0. 0.2
Dieldrin H
Endrin 0.2 2(3)
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NAVAL WEAPONS INDUSTRIAL RESERVE PLANT

BETHPAGE, NEW YORK
SITE 2 - RECHARGE BASINS

GENERAL DATA CURRENT EXPOSURE SCENARIO
INFILTRATION RATE (FPY) 1.150
MIXING ZONE (F) 50
HYDRAULIC CONDUCTIVITY (CCS/SC) 0.020
HYDRAULIC CONDUCTIVITY (CPY/SF) 20,692
HYDRAULIC GRADIENT (F/P) 0.0023
T0C - IN SOIL (MG/KG) 1842
SOIL, ORGANIC CARBON {KG/KG) 0.001842

SITE SPECIPIC DATA SITE 2
SITE AREA (87) 50,000
INPILTRATION FLOW RATE (CPY) 57,500
UPPER GRADIENT (F) 220
CROSS SECTIONAL AREA (SF) 11,000
GROUNDWATER FLOW RATE {CFY) 523,511
DILUTION RATIO (CPY/CPY) 10.10

CHEMICAL SPECIFIC DATA -

MEAN BACKGROUND SOIL CONCENTRATION (MO/KG)
STANDARD DEVIATION FOR n SAMPLES ANALYZED

------------- GROUNDWATER CRITERIA--coccececcacan e e ssescdccmatten e e crecscccccerers BITE 2 ~--cccecaccccccccccrccamccccccancrmn e —— o
CURRENT INDUSTRIAL MINTMOM
-=DRINKING WATER LAWS-{GUIDBLINES MEAN 80IL STD DEVIATION | 95% UCL SOIL NEW YORK STATE LAND USE - RISK SITE SPECIFIC [MAXIMUM SOIL CHEMICAL
New York NPDWR New York TRIGGER GW BACKGROUND ON BACKGROUND BACKGROUND SOIL ACTION BASED REMEDIATION SOIL ACTION CONCENTRATION or
MCL _{ug/1) INCL /1 CONC_{ug/1) coNC (ug/l1)] coNcC {mg/kg) conc {mg/kg) CONC_{wmg/kg) LEVEL GOAL (mg/kg) LEVEL (mg/kg) [AT SITE (mg/kg) CONCERN

Arsenic 50 S0 [] H .30 . 63 80. S. 5.3 13.4 y(1,2)
[Ant imony 3) 75 . 000 1% 30, [] 3 ) N
Barium 2000 200 20¢! 200 R 10,181 5. 4,00 1 51.6 N

Beryllium 3] 9.43 L0471 0.51 0.16 1. [N 0.880 ¥
Cadmium H 0.53 .04 0.61 0. 4. 4. ND N
[Chromium 10 1 100 {4} 12, . 000 12, 00 (5] [ 98. ]
jcopper 10 10 10 75,490 75,48 [ N
Lead 7.90 . 7.90 00 0 23, N
anese 300 3 167 N 167 20, 00 Q2 4 74. N
Mercury 2 3 6.075 . 0.146 2 27 20. 0,32 N
[Nickel 100 (3) 2 i 2,71 . 3.27 2, . 3 N N
silver 50 10 0.138 N 0,165 20 .8 N
vg:nm'_' - 5000 G 5 5 L i 5 5 N
ne 000 0. .00 0, 20, 612, 20, [ N
Cyanide 200 (3) 20 1.1 .109 1,3 2, 40 . .1 N
Selenium 10 0 [ 1 0.49 .186 0.7% 10, 10, ND N
Thallium 2 (3)) 0.36 033 0.41 .00 5. ND N

{1) Concentration of specific contaminant exceeds action level in surface soils

{2) Concentration of specific contaminant exceeds action level in sub-surface soils
(3) Rule effective January 17, 1994

{4) Trivalent Chromium, 35,000

(S) Trivalent Chromium, 80,000

TEroE/Ig ST



NAVAL WEAPONS JUSTRIAL RESERVE PLANT
BETHPAGE, NEW YORK

SITE 2 - RECHARGE BASINS

GENERAL DATA FUTURE EXPOSURE SCENARIO
INFILTRATION RATE (FPY) 1.150
MIXING ZONE (F) 50
HYDRAULIC CONDUCTIVITY (CCS/SC) 0.020
HYDRAULIC CONDUCTIVITY (CFY/SF) 20,692

HYDRAULIC GRADIENT (F/F) 0.0023
TOC - IN SOIL (MG/KG) 1842

SOIL ORGANIC CARBOM (KG/KG) 0.001842

SITE SPRCIFIC DATA SITE 2
SITE ARBA (SP) 50,000
INFILTRATION FLOW RATE (CFY) 57,500
UPPER GRADIENT (F) 220
CROSS SECTIONAL AREA (SF) 11,000
GROUNDMWATER FLOW RATE (CFY) 523,511 * Risk based PRG is greater than pure product (1,000,000,000 ug/kg)

DILUTION RATIO (CFY/CFY) 10.10 **  Risk based carcinogenic PRG based on target cancer risk of 1B-6 rather than 1E-4 was not used

(1) Concentration of specific contaminant exceeds action level in surface soils

CHEMICAL SPECIFIC DATA {2} Concentration of specific contaminant exceeds action level in sub-surface soils

ORG CARBON PARTITION COEFFICIENT-see K oC {3) Rule effective January 17,1994

DISTRIBUTION COEPFICIENT - see K d ND Not detectable - NPDWR detection limits used

[ GROUNDWATER CRITERIA-----v-aneee=]  |-=ceeeecm-ceeeessmocmm-mwessmmosoe-mmecoeecooon SITE 2 ---rv-orem-oocoesememoo-ci---o-_-oia-a [
FUTURE RESIDENTIAL MININUM
~-DRINKING WATER LAWS-|GUIDELINES GW PROTECTION [NEW YORK STATE| ON-SITE - RISK SITE SPECIFIC |MAXIMM SOIL CREMICAL
New York NPDWR New York |TRIGOER GW K oc Kd GOIL ACTION | SOIL ACTION BASED REMEDIATION SOIL ACTION |CONCENTRATION or

MCL /1) jmcL /1) _|conc {ug/1) cone (ug/1) | (ug/kg)/{ug/l) / /1) { LEVEL (ug/kg) {LEVEL / GOAL (ug/kg) LEVEL {ug/kg) |AT SITE(ug/kg) CONCERN

Trichloroethene ] 1 26, -23246 11.7 4 2 11.7
5

. 2
Tetrachlorosthene . M 3 .
Chloroform S .0 -00108 1 L 7 .

z S.

-
I

o
o
=
-

Toluene 1000 [ -5526 7, 20, 15,643, X
4-Nethylphenol (p-Cresol) . . 0447 =452 4,
9

3,911,
Bis(2-chloroethyl) ether . 025 .29

DOT 0.1 ND 0.1 ND EN
0.1 ND 0. 1
0.05 ND 0,05 ND 4.4

.
bod
boaq
>

e e o

Blsf-1o18

~
1 ©
oy
o
|
D |
k

DoR
[Chlordane F
Total PCB’e ] 0. . 0. 1,
Bis(2-ethylhexyl thalate 4.1(3) 420 2,000,0 3,604,000 148,899,

[T 36,

1,2)

Butyl bensyl phthalate [

Di-n-buty]l phthalate 1 17

Dimethy) phthalate [1] 80, L 78

Naphthalene 10
2-Methylnsphthalene

b
=
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S
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o
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R ERR o
s

Acenaphthens 20

. 605 _ ND
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F F Rk lajab B R
~d|
ot
by by
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Anthracene

rene
Phenanthrene

Benzo{a)anthracens

9
Pluoranthene 29. +364 000, 4129, 4364
4
y

Chrysene
Benzo (b) fluoranthene

-<-<-<-‘zzzzzzz-tzxzzz-nzzlzzz-<==L!
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-
b

nt
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=

Benzo{a)pyrene 0.2 (3) 0.02 ND 0.02 ND L

o
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-
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aloi=iolal |+ |o
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Indeno(l,2,3-c)pyrene 0.0
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St S 2l Nl N N N N L Y

Benzo(g.h,i)perylene |, ¢
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o
0|

S N

1,1,1-Trichlorcathane 200 - - 028 .
Carbon disulfide S 350 H . .
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GENERAL DATA

INFILTRATION RATE (PPY)

MIXING ZONE (7)

HYDRAULIC CONDUCTIVITY (CCS/SC)
HYDRAULIC CONDUCTIVITY (CrY/SF)
HYDRAULIC GRADIENT (P/P)

TOC - IN SOIL (MG/KG)

1.150

50

0.020
20,692
0.0023
1842
0.001842

SOIL ORGANIC CARBOM (RG/KG)

SITE SPECIFIC DATA

SITE 2

SITE AREA (8F)

INFILTRATION FLOW RATE (CrY)
UPPER GRADIENT (F)

CROSS SECTIONAL AREA [SF)
GROUNDMATER FLOW RATE (CrY)

DILUTION RATIO (CPY/CFY)

$0,000
§7,500
220
11,000
523,511
10.10

CHEMICAL SPECIFIC DATA

MEAN BACKGROUND $OIL CONCENTRATION (MG/KG)
STANDARD DEVIATION FOR n SAMPLES ANALYLED

NAVAL WEAPONS INDUSTRIAL RESERVE PLANT

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

meeemcee «===-GROUNDWATER CRITBRIA---~c===-ce-eef | Jeccaaas L bt DL L L L LI DI P BITE 2 ~----s-ccec-ccmcemrecccmcrcccccmrcccrcrean .
FUTURE RESIDENTIAL MINIMUM

~-DRINKING WATER LAWS-{GUIDELINES MEAN S0IL STD DEVIATION | 958 UCL 90IL NEW YORK STATE ON-SITE - RISK SITE SPECIPIC |MAXIMUM SOIL CHEMICAL

New York NPDWR New York TRIGGER GW BACKGROUND ON BACKGROUND BACKGROUND SOIL ACTION BASED RENEDIATION $OIL ACTION CONCENTRATION or

NCL MCL /1 CONC_{ug/1) |CONC (ug/1) ]| CONC (mg/kg) CONC _(mg/kg) oo (mg/kg) LEVEL (mg/kg) GOAL_(mg/kg) LEVEL (mg/kg) IAT SITE (mg/kg) CONCERN

P

Arsenic 5 H $0 2.50 NiTHE -8 80. 23, 23, 13.4 N
Antisony 3] 73 . 7 30, 31, 30. N
urlu-‘ 200 200 200 : 10. 23 4,00 5,47 4,00 51.6
Beryllium 3] [N . .81 0.16 0.66 0.16 0.880
Cadmium 0.53 N 0.61 80, 39. 3 W A1
Chromium 1 100 {4 12. . 12, 00 (5) 76,31 [T N
iCopper 10 10 10 9 [] [
Lead 7. . 7,80 [ 23, N
Manganase [ 167 . 167 20,00 39 4. N
Wercury 0.075 s 0.146 2 7). 2 0.32 N
Mickel 100 (3) 200 1 2,77 . 3.21 2, i,5 1, N N
silver 10 10 0.120 .0 0.16 3 N N
vanadium 25 17,9 .00 17. [ 1] 7. N
[Zine 50 $000 S 0.¢ - 00 20, 20 23, 20,00 S, N
Cyanide 200 (3) [T 1. . 1.) 2, 1, 1, .1 N
selenium 4 0.4 .156 0.752 D N
Thalliwm 2 3] 0.3 .033 0.417 €.00 5, 5. ND N

Trivalent Chromium, 35,000
Trivalent Chromium, 80,000

Concentration of specific contaminant exceeds action level in surface soils
Concentration of specific conteminant exceeds action level in sub-surtace soils
Rule effective January 17, 1994

So/0E/Q AFT



SITE 2

ANALYTICAL SUMMARIES AND MAPS
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CONDENSED SUMMARY OF ANALYTICAL DATA
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SOIL GAS VS. VOC CORRELATION
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SITE 2
Trichloroethene
Shallow Samples Only
VOA  Soil-Gas.
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4 2.2
32 11
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Regression Output:
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AREA OF CONTAMINATION
(FOR CAPPING ALTERNATIVES)
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SOIL VOLUME CALCULATIONS
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SOIL CALCULATIONS



SITE 3

SOIL ACTION LEVELS



GENERAL DATA

INFILTRATION RATE (FPY)
MIXING ZONE (F)

HYDRAULIC GRADIENT (F/F)
TOC - IN SOIL (MG/KG)

SOIL ORGANIC CARBON (KG/KG)

HYDRAULIC CONDUCTIVITY (CCS8/SC)
HYDRAULIC CONDUCTIVITY (CFY/SF)

1.150

50

0.020
20,692
0.0023
1842
0.001842

SITE SPECIFIC DATA

SITE J

SITE AREA (8F)

INFILTRATION FLOW RATE (CFY)
UPPER GRADIENT (F)

CROSS SECTIONAL AREA (SF)
GROUNDWATER FLOW RATE (CFY)
DILUTION RATIO (CFY/CFY)

60,000
69,000
220
11,000
523,511
8.59

CHEMICAL SPECIFIC DATA

ORG CARBON PARTITION COEFFICIENT-ee¢s K oC
DISTRIBUTION CORFFICIENT - see K d

.
.

(1)
2)
3)
ND

NAVAL WEAPONS

BETHPAGE,
SITE 3

+NDUSTRIAL RESERVE PLANT

NEW YORK
- SALVAGE STORAGE AREA

CURRENT EXPOSURE SCENARIO

Risk based PRG is greater than pure product (i,000,000,000 ug/kg)
Risk based carcinogenic PRG based on target cancer risk of 1B-6 rather than 1E-4 was not used
Concentration of specific contaminant exceeds action level in surtace soils

Concentration of specific contaminant exceeds action level in sub-surface soils

Rule effective January 17,1994

Not detectable - NPDWR detection limits used
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GENERAL DATA
INFILTRATION RATE (FPY)
KIXING ZONB (P)

HYDRAULIC GRADIENT (P/F)
TOC - IN 30IL {MG/KQ)
| 8015, ORGANIC CARBON {XG/Kd)

HYDRAULIC CONDUCTIVITY (CCS/SC)
HYDRAULIC CONDUCTIVITY (CPY/SF)

1.150
50
0.020
20,692
0.0023
1842
001842

SITE SPECIPIC DATA

I1TE 3

SITE AREZA (8F)

INFILTRATION FLOW RATE (CrY)
UPPER GRADIENT (r)

CROSS SECTIONAL AREA (SF)
GROWMIMATER FLOW RATE (CPY)
DILUTION RATIO (CPY/CPY)

523,511

60,000
69,000

220
11,000

8.59

CHEMICAL $PECIFIC DATA

MEAN BACKGROUMD SOIL CONCENTRATION (MG/KG)
STANDARD DEVIATION FOR n SAMPLES ANALYZED

NAVAL WEAPONS INDUSTRIAL RESERVE PLANT
BETHPAGE, NEW YORK
SITE 3 - SALVAGE STORAGE AREA
CURRENT EXPOSURE SCENARIO

------------- GROUNDWATER CRITERIA---=~=--sc~con e et & 3 i T Pt
CURRENT INDUSTRIAL MINIMOM
--DRINKING WATER LAWS-{GUIDELINES MEAN SOIL STD DEVIATION | 95% UCL SOIL |NEW YORK STATE| LAND USE - RISK SITE SPECIFIC |MAXIMUM SOIL CHEMICAL
New York NPDWR - New York |TRIGGER GW BACKGROUND ON BACKGROUND BACKGROOND S0IL ACTION BASED RENEDIATION SOIL ACTION |CONCENTRATION or
NCL Z1) fucL {ug/1) lcomc tug/l) jcomc {ug/l)] conc (mg/kg) Jconc (mg/kg) | conc (mg/kg) |LEVEL: (mg/kg) | GOAL (mg/kg) LEVEL I AT SITE(wmg/kg) CONCERN
30 5 5 H 230 NiT] .63 80. 5. 5.3 6.
{3} . 75 . 73 30. 8 30, :j_; : i
2000 200 200 200 - 4 10.18 s 4,00 1 42 107 N
3) 0.43 . 9.51 0.16 1. 0.160 1.50 Y (1)
S 0.53 . 0.617 80. 4.7 4.79 NO
10 1 100 (4) 12. . 12. 00 (5) 37 N_(6)
10 10 10/ 75,480 75, 0 N
1.80 . 7,90 [1] i N
300 [ 167 . 167 20,00 42 4 § Y (2)
2 0.075 . 0.146 20. 21 20. 0.50 N
100 (3) 2 1 2.7 . 3.27 2,000 34 k] ND N
S0 10 0.12 . 0.165 [ 0,20 WD T
. : 17. [1] 28 150 N
5000 50 5 : . 0. 20,00 612,00 20, 20.0 N
200 {3) 21 . 1 2,00 40,80 s .20 N
10 4 9.49 . 0.7% 10,20 10, 1,00 N
 {3)) : 9.36 . 9.41 §.00 14 6. ND N

Concentration of specific contaminant exceeds action level in surface soils
Concentration of specific contaminant exceeds action level in sub-surface soils
Rule effective January 17, 1994
Trivalent Chromium, 35,000
Trivalent Chremius, 80,000
Result is believed to be trivalent chromium...analyeis will be performed to verify this

E6/95/2 N7



NAVAL WEAPONS iNDUSTRIAL RESERVE PLANT
BETHPAGE, NEW YORK
SITE 3 - SALVAGE STORAGE AREA

GENERAL DATA FUTURE EXPOSURE SCENARIO
INFILTRATION RATE (PPY) 1.150
MIXING ZONE (F) 50
HYDRAULIC CONDUCTIVITY (CCS/SC) 0.020
HYDRAULIC CONDUCTIVITY (CFY/SF} 20,692
HYDRAULIC GRADIENT (F/F) 0.0023
TOC - IN 80IL (MG/KQ) 1842

SOIL, ORGANIC CARBON {XG/KG) 0.001842

SITE SPECIFIC DATA SITE 3
SITE AREA (SF) 60,000
INFILTRATION PLOW RATE (CFY) 69,000
UPPER GRADIENT (rF} 220
CROSS SECTIONAL AREBA (SF) 11,000
GROUNDWATER FLOW RATE (CrY) 523,511 *  Risk based PRG is greater than pure product (1,000,000,000 ug/kg)

DILUTION RATIO {(CrY/CrY) 8.59 *+  Risk based carcinogenic PRG based on target cencer risk of 1B-6 rather than 1E-4 was not used

{1} Concentration of specific contaminant exceeds action level in surface soils

CHEMICAL SPECIFIC DATA {2) concentration of specific contaminant exceeds action level in sub-surface soils
ORG CARBON PARTITION COEFFICIENT-see® K oC {3) Rule effective January 17,1994
DISTRIBUTION CORFFICIENT - see K d ND Not detectable - NPDWR detection limits used

------------- GROUNDWATER CRITERIA-----=-==-=-- e 7 7 D e
FUTURE RESIDENTIAL HINDEM
--DRINKING WATER LAWS-|GUIDELINES OW PROTECTION |NEW YORK STATE| ON-SITE - RISK SITE SPECIFIC |MAXIMUM SOIL CHEMICAL
New York NPDWR New York |TRIGGER GW K oc xd 9OIL ACTION | 80IL ACTION BASED REMEDIATION | $OIL ACTION |concENTRATION or

MCL _(ug/1) IMCL (ug/1) JjooNC (ug/l)jconNc (ug/l) i /1 {ugskg) /(ug/l) | LEVEL (ug/kg) |LEVEL (ug/kg) GOAL (ug/kg) LEVEL (ug/kg) |AT SITE(ug/kg) CONCERN

groethen S 1 26, 23248 9.9 r : 9.9 4.00

(Trichloroethens N
Tetrachlorcethene 5 4, . 67049 8. .3 28, 55.9 Y (2)
N
N

Chloroform S 4.0 . 08105 [} : L ) ND

3,911,

4-Methylphenol (p-Cresol) . [] 4, ND

Bis{2-chloroethyl) ether 360 1)
DOT 9.10

w

[] 69 : .

L 2

4 4

[Toluene 1000 0 26 2). 20, 15, L 2 22.0
L
:

2
358
[
3|8|5

000
DO 0.0

Py Y Y

3 Y

11 hat Wl R It 4
-

1
[1] 24 . L
Chlordane 9

2
Total PCB's [] 0.5 0. 1,
Bis(2-ethylhexyl) phthalate 4 {3) 4 2,000, J,68 126,

e |+ (O

2,

78 {1)

|
hals b |
(=3
3
S

S ETY Iy

|
o
O
-
i b

L L NERR

Acenaphthene 20 .47 1,455 5,000,000

-60%

Acenaphthylene

Anthracene FI N .07 20, . 23,

[Fluorenthene

Pmd

[©

L

3
ey Y

Y

s

Pyrene 70. 2083 2000, .

Phenanthrene 25 072 1,

Benzo{a)anthracene

Chrysene

Benzo (b} fluoranthene 22

|~ |*

[Benzo (k) fluoranthens 22

61. 87.5

Benzofe)pyrene 0.2 (3)

-
b
gl P P By

Dyl St Ll g ¢ 4

2
| Indeno{1,2,3-c)pyrens 0.002 0.0 : .
[Dibenzo (a h)anthracene 0.0007 0.00 . k] 14.0 N

<

o

c R RFRFEREFEREFRRFERERFRERRIsf~ERE

Benzo(g, h,i)perylene . 1,265, 1,265, 4

|Fluorene H .43 S,

bd
4
J

Trans-1,2-dichloroethene 100

1,1,1-Trichloroethane 200 3. .02 .20

=

bt 1 Ml iy

Carbon_disulfide S 350 S .

1,1-Dichloroethane

1,1-Dichlorosthens

O
—
s
[y
o fretials |0

Carbon tetrachloride N

Ethylbenzene 70 7

Xylenes 10,00 156,

ad g

Di-n-octylphthalate Hl 3,600,00 (A 1,000,000, hd .

1,564,
0

2-Methylphenol (o-Cresol)
2,4-Disethylphenol

Heptachlor 0.4 0.
Heptachlor Ppoxide 0.2 9
Dieldrin 50
Endrin 0.2 2 (3)

Sl Nt \ul N M Ml vt Al Nl Nl Ml

Bl ol 4 Y

31231(3/8(3(3(3(5(5(8[2(8]5

w

WO N Y Ny

b -l
atonisinioldlolel:
M

55/8|5
EEEE

=01
-
-
[

r i1
I
[-10-1
W
v
zimlz |z |ziz iz (22|22 |2 |z 2 [z 2] e ez |z |2 (222212

E6/oS/ NFT



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT

BETHPAGE, NEW YORK
SITE 3 - SALVAGE STORAGE AREA

GENERAL DATA FUTURE EXPOSURE SCENARIO
INFILTRATION RATE (FPY) 1.150
MIXING ZIONE (F) S0
HYDRAULIC CONDUCTIVITY (CC8/8C) 0.020
HYDRAULIC CONDUCTIVITY (CFY/S8F) 20,692
HYDRAULIC GRADIENT (F/r) 0.0023
TOC - IN SOIL (NG/KO) 1842
SOIL ORGANIC CARBON (KG/KG) 0.001842
SITE SPECIFIC DATA SITE 3
SITE AREA (SF) 60,000
INFILTRATION FLOW RATE (CrY) 69,000
UPPER GRADIENT (F) 220
CROSS SECTIONAL AREA (SF) 11,000
GROUNDMATER PLOW RATR (CrY) 523,511
DILUTION RATIO (CFY/CFY) 8.59
e ek
CHEMICAL SPECIFIC DATA
NEAN BACKGROUND SOIL CONCENTRATION (MG/KG)
STANDARD DEVIATION FOR n SAMPLES ANALYZED
YRRt GROUNDWATER CRITERIA------------~ 1 " e amaaanaa L L DO TT T LT SITE 3 ~---e-eanoool [P — Py
FUTURE RESIDENTIAL MININON
~-DRINKING WATER LAWS-{GUIDELINES MEAN SOIL 9TD DERVIATION | 95% ©CL soIL NEM YORK STATE ON-8ITE - RISK SITE SPECIFIC [MAXIMUM SOIL CHEMICAL
New York NPDWR New York TRIGGER GW BACKGROUND ON BACKGROOMD BACKGROUND SOIL ACTION BASED REMEDIATION SOIL ACTION CONCENTRATION or
MCL 1) ImMcL (ug/1) loowc (ug/l) lconc (ug/i}f cone (mg/kg) CONC_ (mg/kg) cae (mg/kg) LEVEL (mg/kg) QOAL (mg/kg) LEVEL (mg/kg) AT SITE(mg/kg) COKERN
Argenic 0 5 5 S .50 N 3.6 [TH 21,5 FER
Antimony 13) 27 R 7 30. 31.3 30, :g’lgg fa i
Barium 2000 200 200 200 [N 10,18 3%, 4,00 $.475 1,00 101 N
Beryllium 3) 0.43 047 0. 0,16 0.663 0.16 1.50 Y (1)
Codmium H 0.53 . ‘% 0.61 80. 39.1 3 )
Chromium 10 1 100 (4) 12. .00 12, 00 {(5) 37 N_(6)
jCopper 10 10 10 a9 0 1)
Lesd 1 : 7, 0 12, N
anese 300 [ 167 . 1€7 20,00 } ] 9 3 »
Me 2 2 0.075 . 0.? 20, 2 2 0.50 N
Nickel 100 (3 200 1 2.1 s 3 2,00 1, 1, RO N
sliver 50 10 10 0.12¢ .023 0.165 20 N N
Vanadium 25 17. =000 17, 4« B
Zinc 5000 5000 50 5 0 . 20 20, 23, 20, :,: :.
Syanide _ 200 (3 4 : N 1, 2, 1, 1, . N
u!ou%m 10 5 4 0.4 156 0.7 00 N
Thalliue {3) 0.3 .033 0.4 6.00 5. S. ) N
(1) Concentration of specific contaminant exceeds action level in surface soilse
{2) Concentration of specific contaminant exceeds action level in sub-surface soils
{3) Rule effective January 17, 1994
{4} Trivalent Chromium, 35,000
(S) Trivalent Chromium, 80,000
16) Result is believed to be trivalent chromium ...analysis will be performed to verify this

£ S/05/8 YFT



SITE 3

ANALYTICAL SUMMARIES AND MAPS



BITE ) - GE STORMGE AREA CONDENGED SUMMARY OF A +CAL DATA

$51900 | 882000 | 552100 | 662200 | €62300_] 982400 | 62700 | 582800 | 952900 | 69304 | &8307 | B34 | eB3i6 | o»3ie | sBize §8329 | wB33s | eBide |
VOLATTLES
Trichloroethene 3 2/ ND / ¥D 4 /N
Tetrachioroethene 17355 5 /4 J271 / BD 4/ 8 /2 5/ 1
Toluene 3 3 3 22,18 { ND
Carbon disultide 1/
Acetone 6% / Wb 108
1,1,2,2-Tetrachlorosthane ND /3
2-Butanone 3% / W@
| ¢ AC1De
Mm 3
Benzoic Aci 3 300 1 LF) 200 101 3
ETHERG
Bis(2-chloroethy}) ether 360
| ___PHTHALATES
3-et 390 1400 370 “In;soo;aooo 1100 140
190 9 €60 i
340 290 57
190
-1
:9
10
17
S
30 250 44
530
(53
11
€0 270
50
40 Y] 3¢ 230
1600 430 260 35| 1€0,470,4p 10 36 1] 060 70
2500 500 60 ] 20 3¢ a
1050 270 10 410, 400, 250 90 030
680 320 00 510
010 380 0 180 0 )
200 [T 90 S0 4
400 80 40 D, §00, 310 £10 410 aQ
300 €0 60 540 S0
920 90 20 700, 800, 750 40
960 10 20 740,%D, §30 a 300
170 160
9200| 20000 5270] 19300} 98%0,17300 0500] 31400 i8530 1800 3450 2480 10400 101 €830 1720]
€.6,5.8 2.9
3. 5¢.§ A 4.1, 4.0 1 1.4 1.8 i.6 3.6 3.5 1.2
3, 99 36. a3, §3.5,58.6 107 3.4 4.9 7.5 11.1 4.2 FT 22.4 23.4 s
5 1.8 . . .46, .56 0.3 .4
42200 2660 2500] 13300]41900, 41600 4800] 13300 100 [i] $6d 583 332 9.6
1 121 21 -6 32.4,71.3 637 6.5 53 13.7 9.9 FIY]
5.4 14.6 3.6 17.9 5.9.5, 19, i9.9
gsi:ié 1 8.8 3.3
129001 41000] _16500]  3€600]26300,23600] 1330001 40200 €580 $350 11400 9150 4040
I BERRE .1 1.9 L 12 1.2
€610 994 1910 $330] _¢140,4560 310 3110 §é2 1] 278 938 1080 (1] 283
21 $0.6 167 267 €1.4
0.14 0.3 0,11 .19, .23 0.5 0.18
696 13 55¢ 349 702, 014 490 261 348 350 183 113 551 383 234 148
1
3 4% 190 169 131
25.8 9.3 265 119] " 32.1,23.¢ a1y 130 . .8 i7.9 11.2 [3%)
16. .4 20
4.2
B0IL_GAS ANALYSES 83303 | ©6304 ]| #0305 | s6306 | 8¢307 | 86308 3309 90310 | eoni ] @6)1 93313 | so314 | sons | 80316 80317 89318 96319 | 90320
i,1-pig] . WD/3.7 | 17,43 ] 3.3/10§131/1235 | 138/179 | 38/37 04712 23727 1.0/14 733 | 10/4.3 9.6/11| a.5MD| 21/33 ] 23/8.7 7476 19727 ] %2761
1,1-Df roethane ND/Y.
Cin-1,3 thene 3.4/7.
1,1-Tr t ND/. 3.0/).3] Wo7.3 172 s0/48 | .517.% 19737 | .307.30 | .S0/i4 | -147-35 1 3.871.3 | Wo/.12 | 83D |1.973. /.70 | S.1/4. 7733 13,6779
Trichloroethene W/, 12/4.0] .31/, 13/9.7} 10/9.2 1 .52/, .377.28 WD/3.3 231/1.0 EIMD§1.7/3. 8/.88 873 0/ 8( .23/ 9%
Tetrachloroethene .13/, .61/.49 ] 12/.54] . €17.67].97/.76 | .33/.48 2.3/1.4 . 1/.38 .$/8. .5/.87 48 1796 (1.07.93
1L, _GAB ANAL 96331_| 90332 | sc325 | 96326 | 96327 | wc3zl 96329 96338 | @axe¢ “P! 340_] 90341 | scida_| ecial
[i101 N 1673 96793 [ 5.672.7| s.0/30| 3. 8/2.31 4173 2.6/2.3 0 €748 7831 wo/8.4 93| 31/18] 33/9.3
1- ethane 1.8/9. [12% wD/y.912.3/% ND/3. 6
Ci9-1,2-dichloroethane 3.6/20 431 12/ 7.7/ND
11 1-Trichlorcethape S.8/11]2.4/2.17.63/7.22] wD/.2) .0/2. .17 $.3/3. .078. 6.8/ -13/2. .0/2.212.8/1. 373,
[Trichioroethens 137171 287,38 32712 .20/.16 | 4.9/9. ND/ .32 /1 .8/7. VAT 1671 .9/7.2 ] a.2/3. /1.
{Tetrachioroethene 3.6/0.4] 317241 99/ 9| W/ a7 36/ 10]5.8/3; .08/.06 | mD/3 .3/8.0 0. 6/24 1671 L2/6. 12/4. /1.
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SITE 3

SOIL GAS VS. VOC CORRELATION
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AREA OF CONTAMINATION
(FOR CAPPING ALTERNATIVES)



CALCULATION WORKSHEET  order ho. 19116 0101)

PAGE _l; or .3_

CENWIRP - Berueace, NY

JOB NUMBER

suaJEAT
rea Reguwres For Carrinvoe

BASED ON

DRAWING NUMBER

Site 3 - Couerent /Furure
BY GA’D CHECKED BY APPROVED BY LEK, DATE 8/30/_93
Curgemwt Scemario
Area = 297.3 + 3¢.5 + 1.5 4+ 120 =  3AT.A Buocxs
] Broek = 25 fv x 2S T = 625 £l
Area = SAT.A » G2S Fr? = [2VT7,125 f?

FUTURE Scenario

Area = 2973 4 52 4+ V2.1 =
} Broexw = 2S T * 2SS FY =
Area = 314.C % €28 =

3VA.6 Brocks

G225 et

‘9Q‘CZS Fr?




ACAD: 1953/SITE3.DWG  7/21/93 MB (PLOTL)

\x\\\\\¥ N\

SANANLEN AN AL AR

N NN\
N

7 A

.

N\

NN
N\

\\

N\
N

’

/§/ // ///“/

s

PARKING P 3
AREA
K
o 305
312
- N
G
— W —
326 314 @ ——rf 303
7 _ -— . T = T
/| vOas > ACTION LEVELS: RANGES @ TO 50 FT. DEPTH —_
@ 100 200 GU =5
1 OTHER METALS AND ORGANICS > ACTICN
LEVELS; RANGES ©-7 FT. DEPTH SCALE IN FEET
= CU U ganm HALLIBU
danm HA| RTON NUS

o= Denores Careen AREA NWIRP, BETHPAGE, NEW YORK

Y Environmenlal “arporation

Sc/ocia NIT7



MB

(PLOT2)

AL 33/SITE3.DWG  7/21/93

N\

x

315

e
<]

\ \ \ W\ N
2}, N AN SRR N L LA LR AR \\‘\\Qsi\ &5
N\ > O %% %% |
NN 38 \\ oSN |
N\ - HERRIHKLKIN 1 ¢ L
IR 2 7
oot e e0r 0t o
B ] v
S ERBEID /]
LRRRIRRKS 7 /
.9.9.0.0.0.0.0,%
S NN —
2 \ ..
SN\ 3}%\ \\\ N | %
N\ PY 308
NN\ \\\\\Bga\\\\\\\ LA 310 X
NN\ NSO NN N (
SALVAGE
5. STORAGE PARKING
AREA AREA
319
@
3:4 o *395
P 312
318
o
342 S& 7(1;1
328 ® C — (P—%m
® 316 326 — 314 @f— ? 303 \N@
51 VOAs > ACTION LEVELS; RANGES @ TO 5@ FT. DEPTH - T T T T T = <
) 100 200 GU — P
N CEvELS: RANGES 625 FT. DEPTH S CaLe N FEET w
AN LEV . RA - . PN
- aanm HALLIBURTON NUS
=== Denores Carper nrea  NWIRP, BETHPAGE, NEW YORK QY7 Lnvironmental Corporalion



SITE 3

SOIL VOLUME CALCULATIONS
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SITES 1, 2, AND 3

LIMITED VOC SOIL VOLUME CALCULATIONS



Approach:

Basis:

LEK 8/30/93
m loF rd

NWIRP Bethpage VOA in Soil Calculations
Limited VOA remediation.

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

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)

Site 1
TCE
PCE
TCA
Site 2
TCE
PCE
TCA
Site 3
TCE
PCE
TCA

Soil Action Level (based on Soil Action Level X 3 Soil Gas
MCLs) (ug/kg) (ug/kg} Equivalent
X 3 {ug/)
9.3 28 246
27 81 1199
1.1 3 95
12 36 ' 317
34 102 1510
1.4 4 121
10 30 264
28 84 1243
1.2 4 104

Comparison of revised action levels versus measured concentrations.

Site 1 Total VOAs (ug/kg)
SB119 (TCE, PCE, and TCA) 5072
SB120 (TCA) 44
SB121 (PCE and TCE) 74
Plant 3 SG (PCE, TCE, and TCA) 375
Piant 3 SG (PCE) 73
Average 1,128



Affected Area:

Site 1 (180" x 180’ x 50')
Plant 3 (120’ x 120’ x 50')
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.

Site 3

No locations above action levels.

60,000
26,667
86,667

293

453
746

LEK 8/30/93
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Cy

ibs

lbs
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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.

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

3 Times Action Level Kd
TCE 0.03 mg/kg 0.23
PCE 0.08 mg/kg 0.67
TCA 0.0033 mg/kg 0.028
Soil Bulk Density: 100 b/cf

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

= density * 50 feet * 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 * concentration (soil) / Kd

TCE ‘ 0.000009 Ibs
PCE 0.000008 Ibs
TCA 0.000008 Ibs
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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 4930 %

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 19

TCE 0.016 mglkg 5288 %
PCE 0.065mg/kg 8072 %
TCA <0.001 mg/kg 008 %

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

= fixed percentage removal year for 30 years

TCE 0.004 mg/kg 1479 %
PCE 0.042 mglkg 5260 %
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.
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GROUNDWATER CALCULATIONS
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NWIRP Bethpage Groundwater Calculations

Input Parameters

Soil - SG: 2.6

Porosity: 0.3

TOC: 0.00184

Layer 1 Thickness 50 feet {shallow)
Layer 2 Thickness 100 feet {intermediate)
Layer 3 Thickness 100 feet (deep)
Layer 4 Thickness 150 feet

Layer 5 Thickness 222.5 feet

Chemical Characteristics

Parameter Koc Kd Chemical name

TCE 126 0.23 trichlorosthene

PCE 364 0.67 tetrachioroethene
TOL 300 0.55 toluene

XY 248 0.46 xylene

TCA 59 0.1 1,1, 1-trichloroethane
11DCA 30 0.06 1,1-dichioroethane
11DCE 65 0.12 1,1-dichloroethene
12DCE 59 0.1 1,2-dichioroethene
vC 8.2 0.02 vinyl chloride

—
-
w
[{e}
w

June

’



Shallow (Layer 1) Groundwater Calculations

Shallow (Layer 1) GW - Solvent concentration

reater than 1000 ug/l {All areas

LEK 8/25/53 -
‘PSI 20{‘(

HN-29S HN-29S HN-285 TW-110 TW-116 TW-118 TW-121 TW-123 Average

TCE 780 340 1100 950 260
PCE 3600 1400 430 5200 2000
TOL 39 (o] 0

XY 19 25 2.5

TCA 10000 630 230 5400 180
11DCA 880 120 31 630 43
11DCE 250 30 9.5 0 0
12DCE 3800 220 170 25 150
vC

Total 19,168 2,803 1,973 12,205 2,633
Area of contamination (acres): 9

Vol of contamination (gal): 41,839,043

Quantity of water soluble contaminants (pounds):

TCE
PCE
TOL
XY
TCA
11DCA
11DCE
12DCE
vC

Total

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

322
964
5

3
783
81
13
210
0

2,380

relationship to caiculate total contaminants.

TCE
PCE
TOL
XY
TCA
11DCA
11DCE
12DCE
VvC

Total

Soil Contaminants Soil & GW Contaminants

{pounds)
455
3,937
18

8

518

27

9

139

e}

5,109

{pounds)
776
4,901
20

11

1,301
108

22

349

0

7,488

280
1100

240
22

85

1,727

1800
7700

1100
110
0
540

11,250

1800
780

200
22
7
48

2,957

926
2,776
13

8
2,255
232
37
605

6,853

Use the Kd

-
/
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Shallow (Layer 1) GW - Solvent concentration greater than 100 ug/ (All areas

USGS USGS TwW-104 TwW-328 HN-24 Average

TCE 100 12 370 76 120 135.6

PCE 26 11 18 57 75 37.4

TOL o 0 0 0

XY ] o] [o] o]

TCA 31 94 7 9 35.25

110CA 4 0 6 3

11DCE O 0 0 0 0

12DCE 15 (o] 100 23

/¢ 0 0 0 0 0 o]

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 o)
XY o
TCA 76
11DCA 7
11DCE O
12DCE 50
vC 0
Total 507

in addition to the contaminante 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 415 708
PCE 330 411
TOL 0 o]
XY o] o
TCA 50 127
11DCA 2 10
11DCE O o]
12DCE 33 83
vC o] 0
Total 831 1,338



Shallow (Layer 1) GW - Solvent concentration less than 100 ug/l (Ali areas)

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

Area is based on actual field measurements only.

TCE
PCE
TOL
XY
TCA
11DCA
11DCE
12DCE
vC

Total

Average
14

ONOOLOOS

23

Area of contamination (acres): 130

Vol of contamination {(gal):

636,847,200

Quantity of water soluble contaminants (pounds):

TCE
PCE
TOL
XY
TCA
11DCA
11DCE
12DCE
vC

Total

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

72
20

124

relationship to calculate total contaminants.

TCE
PCE
TOL
XY
TCA
11DCA
11DCE
12DCE
vC

Total

Soil Contaminants Soil & GW Contaminants

{pounds)
101
81

QWO 2200

203

{pounds)
173

101

(o]

0

31

2

[o]

20

(o]

327

LEK 8/25/%.

f? 40F L7

Use the Kd
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intermediate {Layer 2) Groundwater Calculations

Intermediate {Layer 2) GW - Solvent concentration greater than 10,000 ug/l (All areas
Area is based on monitoring well data.

HN-241 HN-24] HN-2412 Average
TCE 58000 9000 12000 26,333
PCE 9 (o] (o] 3
TOL 9 0 (o] 3
XY o] (o] 0 0
TCA 6 [o] 0 2
11DCA © 0 0 0
11DCE © 0 o] (o]
12DCE © o] o] o]
vC 0 o] 1
Total 58,024 9,000 12,000 26,341
Area of contamination (acres): 7
Vol of contamination (gal): 70,686,000

Quantity of water soluble contaminants (pounds):

TCE 15,450
PCE
TOL
XY
TCA
11DCA
11DCE
12DCE
vC

OO0OO0OCO0O-=20MNN

Total 15,454

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 21,840 37,290
PCE 7 9
TOL 6 8
XY (o} (o]
TCA 1 2
11DCA © 0
11DCE © 0
12DCE © 0
VvC (o} (o}
Total 21,854 37,309



Intermediate {Layer 2) GW - Solvent concentration

Area is based on monitoring well data.

GM-121 GM-14|

TCE 3100 770

PCE 0 700

TOL (o] ]

XY [o] [o]

TCA 0 210

11D0CA (] 49

11DCE o] 86

12DCE 0 130

vC o (o]

Total 3,70 1,945 O 0
Area of contamination (acresj: 16
Vol of contamination (gal): 156,406,800

Quantity of water soluble contaminants (pounds):

TCE
PCE
TOL
XY
TCA
11DCA
11DCE
120CE
vC

Total

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

2,512
454

0

0

136
32

56

84

0

3,27%

relationship to calculate total contaminants.

TCE
PCE
TOL
XY
TCA
11DCA
11DCE
12DCE
vC

Total

Soil Contaminants Soil & GW Contaminants

{pounds) {pounds)
3,551 6,063
1,856 2,310
0 o]

0 0

20 227
11 43

41 97
56 140
o] 0
5,604 8,879

6

reater than 1000 ug/i (All areas

Average
1,935
350

0

0

105

25

43

65

2,523

LEK 8/25/9:

~P9 6ol 17

Use the Kd
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Intermediate (Layer 2) GW - Solvent concentration greater than 100 ug/l (All areas
Area is based on monitoring well data.

GM-13I Average
TCE 36 36
PCE 110 110
TOL 0 (o]
XY o] 0
TCA 52 52
11DCA 8 8
11DCE 5 5
12DCE 23 23
VvC o]
Total 234 [¢) o] 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 o
TCA 303
11DCA 47
11DCE 29
12DCE 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.

Soil Contaminants Soil & GW Contaminants

(pounds) {pounds)
TCE 297 506
PCE 2,618 3,259
TOoL o} 0
XY 0 0
TCA 201 504
11D0CA 186 82
11DCE 21 50
12DCE 89 223
vC 0 0
Total 3,241 4,605
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intermediats {Layer 2) GW - Solvent concentration greater than 10 ug/l (All areas
Use computer modeling maps for areas and monitoring well results for concentrations.

Average
TCE 8
PCE 11
TOL [o]
XY 0
TCA 16
11DCA o]
11DCE o
12DCE 7
vC [¢]
Total [o] 42
Area of contamination (acres): 166
Vol of contamination (gal): 1,626,800,000

Quantity of water soluble contaminants (pounds):

TCE 108
PCE 149
TOL o]
XY 0
TCA 216
11DCA ©
11DCE ©
12DCE 95
vC 0
Total 567

in addition to the contaminants dissolved in the water, contaminants are also adsorbed onto soil particles. tUse the Kd
relationship to calculate total contaminants.

Soil Contaminants Soil & GW Contaminants

(pounds) {pounds)

TCE 163 261
PCE 607 755
TOL 0 o]

XY 0 o]
TCA 143 359
11DCA O o
11DCE © 0
12DCE 63 157
VvC (o] (o]
Total 965 1,532



Intermediate (Layer 2) GW - Solvent concentration less than 10 ug/l (All areas)

Use computer modeling maps for

area.

TCE
PCE
TOL
XY
TCA
11DCA
110CE
12DCE
vC

Total

Area of contamination (acres):

Vol of contamination (gal):

areas and

Average
4
11

ON-—-=20nQO0

23

212

2,069,192,400

Quantity of water soluble contaminants (pounds):

TCE
PCE
TOL
XY
TCA
11DCA
11DCE
12DCE
vC

Total

In addition to the contaminants dissolved in the water, contaminants are also adsorbed onto soil particies.
relationship to calculate total contaminants.

TCE
PCE
TOL
XY
TCA
11DCA
11DCE
12DCE
vC

Total

62
189
0

0
89
14
9
40
0

402

Soil Contaminants Soil & GW Contaminants

{(pounds)
87

772

o]

o]

58

5

6

26

0

955

(pounds)

149
960
0

0
148
18
15
66
0

1,357

set concentrations equal

LEK 8/25/53
@ \90{ V7

100 ug#

Use the Kd



Deep {Layer 3) Groundwater Caiculations

Deep {Layer 3) GW - Solvent concentration greater than 100 ug/l (All Sites)

Area is based on manitoring data and computer modeling results.

GM-13D
TCE 260
PCE 37
TOL 0
XY 0
TCA 82
11DCA 36
11DCE 73
12DCE 140
VvC 1
Total 628 (o}
Area of contamination (acres): 60
Vol of contamination (gal): 583,440,000

Quantity of water soluble contaminants (pounds):

TCE
PCE
TOL
XY
TCA
11DCA
11DCE
12DCE
vC

Total

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

1,259
179
o}

0

397
174
354
678

(o}

3,041

relationship to caiculate total contaminants.

TCE
PCE
TOL
XY
TCA
11DCA
11DCE
12DCE
\Ue

Total

Soil Contaminants Soil & GW Contaminants

(pounds) {pounds)
1,780 3,039
732 2911

0 (o]

o o}

263 660
59 233
258 611
449 1,127
0 (o]
3,540 6,581

Average
260

37

o]

o]

82

36

73

140

628

10

LEK 8/26/9
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Deep {(Layer 3) GW - Solvent concentration greater than 10 u All areas except Grumman

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

HN-25D GM-7D HN-8D HN-29D HN-29D Average
TCE 7 8 5 11 13 9
PCE 2 (o] o] 10 26 8
TOL 0 (o] (o] (o} 0 (o}
XY o] (o} [o] (o] (o} (o]
TCA o] 2 0 48 (o] 10
11DCA © (o] 0 (o} (o} (o}
11DCE © (o] (o} o} [o} (o}
12DCE © (o} 0 (o} [o] 0
vC
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
TOL o]
XY o]
TCA 196
11DCA ©
11DCE ©
12DCE O
vC o]
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.

Soil Contaminants Soil & GW Contaminants

{pounds) {pounds)

TCE 243 415
PCE 607 756
JOL . © 0

XY (o] (o}
TCA 129 325
11DCA O 0
11DCE © (o]
12DCE © o]

vC [o] 0
Total 980 1,496

11



Deep (Laver 3) GW - Solvant concentration less than 10 u All areas except Grumman

Area is based on monitoring well data and computer modeling results.
Assign concentration at 50% of Layer 3, > 10 ug/l area

TCE
PCE
TOL
XY
TCA
11DCA
11DCE
12DCE
A

Total

o

Average

OO0 O0UMOO A &

Area of contamination (acres): 195

Vol of contamination (gal):

1,902,912,000

Quantity of water soluble contaminants (pounds):

TCE
PCE
TOL
XY
TCA
11DCA
11DCE
12DCE
vC

Total

69
60

0O0O0O0O0ONOO

208

LEK 8/26/93
F’? |7_.o{-" 17

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
Ve

Total

Soil Contaminants Soil & GW Contaminants

{pounds)
28
245

[eNeoNoNeN)Nalle]

396

{pounds)
168
305

0

(o]

131

Q00O

604
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Production-well (Layer 4) Depth Groundwater

Production Well (Layer 4} Depth GW - Solvent concentration greater than 100 ug/l with vinyl chloride (Onsite only}
Based on PW data only.

PW-8 PW-8 PW-8 PW-9 PW-9 PW-9 PW-10 PW-10 PW-10 PW-14 PW-14 PW-14 Ayg
TCE 95 106 160 18 67 30 25 92 13 1 72 57 61
PCE 85 99 190 3 9 9 3 14 (o} 1 5 24 37
TOL (o] 0 o] (o] (o] (o] [o] 3 [o] (o] (o] 3 (o]
XY (o] (o] (o] o] (o] (o] 0 (o] (o] o] (o] 3 (o]
TCA 100 182 300 7 9 12 3 22 3 3 12 o] B4
11DCA O 0 [o] 0 o] (o] (o] [o] o] o] (o] (] 0
11DCE 57 245 250 3 5 7 2 7 (o] 1 4 (o] 48
12DCE © 0 0 o] 4] o) 0 0 o] 0 6 57 5}
vC 0 (o] (o] 0 (o] [¢] (] o] (o] 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): 102,663,000

Quantity of water soluble contaminants {pounds):

TCE 52
PCE 31
TOL (o]
XY (]
TCA 46
11DCA ©
11DCE 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 74 126
PCE 128 160
TOL 1 2
Xy o] 1
TCA 31 77
11DCA © o]
11DCE 30 71
12DCE 3 0
vC 29 344
Total 297 781

13
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Production Well (Laver 4) Depth GW - Solvent concentration greater than 100 u without vinyt chioride {Onsite onl
Based on PW data only.

PW-8 PW-8 PW-8 PW-9 PW-9 PW-9 PW-10 PW-10 PW-10 PW-14 PW-14 PW-14 Avg

TCE 95 106 160 18 67 30 25 92 13 1 72 57 61
PCE 85 929 190 3 9 g 3 14 3 1 5 24 37
TOL o] (o] [o) [o] 0 (o] (o] 3 0 0 0 (o] o]
XY o] (o] o] (o] (o] 0 (o] (o] (o] 0 o] (o] 0
TCA 100 182 300 7 9 12 3 22 3 3 12 0 54
11DCA © [o] o] o] 0 (o] (o] (o] 0 0 o] (o] [o]
11DCE &7 245 250 3 s 7 2 7 o] 1 4 (o] 48
12DCE O (o} o] [o] [o] 0 (o] 0 o] (o] 6 57 5
ve 0 [o] o] 0 0 0 o] [o] 0 0 0 [o] 0
Total 337 632 900 31 90 58 33 138 19 6 99 138 207
Area of contamination (acres): 23

Vol of contamination (gal): 334,917,000

Quantity of water soluble contaminants (pounds):

TCE 170
PCE 103
TOL 1
XY (o]
TCA 1561
11DCA ©
11DCE 135
12DCE 15
vC (]
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 [o}
TCA 100 251
11DCA O 0
11DCE 98 233
12DCE 10 o]

vC 0 0
Total 872 1,423
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Production Well (Laver 4) Depth GW - Solvent concentration less than 100 ug/l (All areas except Grumman)
Based on PW data and computer modeling, set concentrations equal to 10% of Layer 4 > 100 ug/l area .

Average
TCE
PCE
TOL
XY
TCA
11DCA
11DCE
12DCE
Ve

O=NO VO O s o

[\
—

Total

Area of contamination (acres): 567
Vol of contamination (gal): 8,314,020,000

Quantity of water soluble contaminants (pounds):

TCE 423
PCE 256
TOL 2
XY 0
TCA 376
11DCA ©
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 ] 8

XY 0 0

TCA 249 624
11DCA O (o]
11DCE 244 578
12DCE 24 0

vC 0 o}
Total 2,165 3,532

15
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Production-well (Layer 5) Depth GW - Solvent concentration greater than 100 ug/l (Onsite areas only)
Based on PW data only.

PW-15 PW-15 Average

TCE 8 54 31

PCE (o} 23 12

TOoL 0 0 (o]

XY (o] 0 o]

TCA 3 12 8

11DCA © 0 (o]

11DCE 1 3 2

12DCE 1 6 4

vC o} 4 2

Total 13 102 58

Area of contamination (acres): 10
Vol of contamination (gal): 207,704,640

Quantity of water soluble contaminants (pounds):

TCE 53
PCE 20
TOL o}
XY 0
TCA 13
11DCA ©
11DCE 3
12DCE 6
vC 3
Total 99

in addition to the contaminants dissolved in the water, contaminants are aiso 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 o] o
XY o] o]
TCA 9 21
11DCA © o]
11DCE 3 6
12DCE 4 0
vC o] 4
Total 172 261
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LEK 8/26/93
PG 1Tof 17

Production-well {Layer 5) Depth GW - Solvent concentration iess than 100 ug/l (All areas except Grumman)

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

Average
TCE
PCE
TOL
XY
TCA
11DCA
11DCE
12DCE
vC

0O000—200-=®w

Total o) o] 5]

Area of contamination (acres): 886
Vol of contamination {gal): 19,264,605,360

Quantity of water soluble contaminants (pounds):

TCE 496
PCE 184
TOL o]
XY o]
TCA 120
11DCA ©
11DCE 32
12DCE 56
VvC 32
Total 918

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 751 938
TOL [o] 0
XY [o] o]
TCA 79 199
11DCA © [o]
11DCE 23 55
120CE 37 o]
vC 3 35
Total 1,694 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 (NWIRP) 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 NWIRP, the RI/FS Work
Plan prepared by Geraghty & 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 NWIRP.

11 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 R! report was to provide data on groundwater
flow in the area of the NWIRP 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
NWIRP facility.

This report will present a brief review of the computer modeling results of the Rl 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 Rl Reponrt, 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 Rl 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 Rl 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 Rl 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 Rl 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 accurately represents groundwater flow in the area
around the Grumman site, with an emphasis on the groundwater flow in and around the
NWIRP; 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. |n addition, the rationale 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 calibrated 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 conductivities, storage and boundary conditions. Calibration
continued until the water level elevations at 61 monitoring wells (in steady-state simulations) and the
modeled drawdowns (in transient pump test simulations) were adequately comparable 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 leve! 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

2.2 SUMMARY OF Rl MODELING RESULTS

The computer modeling performed for the NWIRP site accurately simulated water levels in 56 of 61
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 drawdown produced in the observation wells and due
to the size of the model grid-blocks. Model simulations were within 1.0 ft of measured drawdowns 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 hydraulic conductivity
were decreased more than 25% 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 tracking 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 NWIRP
recharge basins. Under high pumping (past) conditions at Grumman and average BWD rates, Site 1
particles are captured by Grumman production wells. A small number of particles may Rffect 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 19% 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 southem constant
head boundary, and the capture zone of the BWD wells is not?ffected by NWIRP 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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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 NWIRP, 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 deveioped for the on-site and off-site area, around the
NWIRP. These contaminant concentration contour maps (Figures 3-1 to 3-5) illustrate the maximum
concentration of the three main chemicals of concem, 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
activities at shallow, intermediate and deep HNUS wells, Grumman monitoring wells, and Grumman
production wells. In addition to analytical data, particle tracking 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 MODELING PROCEDURE

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 3-1
WELLS USED IN ON-SITE / NEAR-SITE REMEDIATION SYSTEM

Remediation
System

On-site

Well Model Model Pumping Rate
Number Row, Column Layer (gpm)
PW-08 15, 13 4 144

5 756

PW-09 16, 16 4 900

PW-10 18, 19 4 900

. PW-14 21,13 4 558

’ 5 342
On-site E-1 21 1 100 NWIRP

2 100

3 100

E-2 24,13 1 100

2 100

3 100

E-3 29, 16 1 100

2 100

3 100

E-4 31,20 1 100

2 100

3 100

E-5 34,23 1 100

2 100

3 100

4 100

E-6 36, 27 2 100

3 100

E-7 39, 31 2 100

E-8 42, 35 2 100

E-9 28, 26 1 100

2 100

E-10* 33,12 2 100

3 100
E-11* 35,13 2 100
3 100
E-12° 39, 18 2 100
3 100
E-13* 43, 24 2 100
E-14* 47, 31 2 100

Recharge Basin
Recelving Water

NWIRP
Recharge
Basins

Recharge
Basin

Note: * indicates well was added during second on-site/near site transport simulation.
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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 System

The off-site extraction system was designed to remediate the groundwater contamination which may be
present on NWIRP property, and any contamination above MCL's (greater than 5 ppb) throughout the
modeled area. Figures 3-1 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 NWIRP 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-1 to E-14) and 4 Grumman
production wells (PW-04, PW-09, PW-10, PW-14) used in the on-site/near-site remediation system, and
includes 9 additional extraction wells (E-15 to E-23) which capture the contamination which may be
present east and south of the NWIRP 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. Southem Grumman production wells (PW-1 through PW-6) were assumed to be pumping
at 1991/1992 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-1 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 retumed 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 retumned 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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WELLS USED IN OFF-SITE REMEDIATION SYSTEM

Remediation
Sysam

Off-site

Oft-site

Well
Number

PW-08

TABLE 3-2

—

—

Model
Row, Column

Model
Layer

Pumping Rate
{gpm)

144
756

PW-09

900

PW-10

800

PW-14

E-1

dh &I OO

558

100

24,13

29, 16

E-4

31,20

E-5

34, 23

100

E-6

36, 27

100
100
100

39, 31

100
100
100

42, 35

HBWN [HWN [N b= AW [BWN-A [BWN— (BWN =

100
100
100

28, 26

HWN) =

100
100
100
100

Recharge Basin
Recelving Water

NWIRP
Recharge
Basins

NWIRP
Recharge
Basin
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Table 3-2, page 2

Remediation | Wek I Model Mcodel Pumping Rate (gpm) Recharge Basin
Row, Column
Off-site E-15 25, 48 2 100 East
3 141 Recharge
4 200 Basin
5 700
E-16 31, 44 2 100
3 141
4 200
5 700
£-17 31, 46 2 100
3 141
4 200
5 700
E-18 35, 39 2 100
3 150
4 100
E-19 43, 40 4 100
E-20 42, 43 4 71
5 1,000
E-21 42, 47 5 1,000
E-22 55, 45 5 1,158 South Recharge
E-23 55, 49 5 1, 158 Basin
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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 resuits 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 concem. Aquifer and chemical properties used in the MT3D model are listed in Table 4-1.

TABLE 4-1
AQUIFER PARAMETERS USED IN CONTAMINANT TRANSPORT MODEL

AQUIFER PARAMETERS:

Lml

POROSITY 0.20
RATIO OF HORIZONTAL TO LONGITUDINAL | 0.10
DISPERSIVITY
RATIO OF HORIZONTAL TO VERTICAL 0.01
DISPERSIVITY

CONTAMINANT DATA:

CHEMICAL PARTITION COEFFICIENT, Kd (L/Kg)

TCE 0.23
TCA 0.11
PCE 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 Cument Groundwater Concentrations

The current concentrations of the three chemicals of concem in groundwater were derived from analytical
data gathered during groundwater sampling events, and particle tracking data from the Rl 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 organics 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 Cumrent Pumping Conditions (No Remedial Action)

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 retumed to the NWIRP
recharge basins, and water from the south Grumman production wells was retumed 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 4-1
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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 4-10  Layer 5, TCA Current Conditions (0 years), Contour Interval = 1 ppb.
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Figure 4-12  Layer 2, PCE Current Conditions (O 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 Current Conditions (0 years), Contour Interval = 1 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
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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 /| Near-Site Remediation System

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 4-1 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 property as possible. The initial remediation system
consisted of PW-08, PW-09, PW-10, PW-14, and wells E-1 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 3-1. All water pumped from the extraction
wells was returned to the NWIRP recharge basins. Southem Grumman production wells and BWD wells
were pumping at 1991/1992 average rates. The acceptable clean-up goal, using this remediation
system was chosen to be approximately 30 years.

Figures 4-31 to 4-35 iliustrate 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 1, 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 :
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Figure 4-23
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Figure 4-24
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Figure 4-25 Layer 5, Average Pumping Conditions (No Action), TCA after 30 years,
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Figure 4-26
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Figure 4-27 Layer 2, Average Pumping Conditions (No Action), PCE after 30 years,
Contour Interval = 100 ppb.
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Figure 4-28  Layer 3, Average Pumping Conditions (No Action), PCE after 30 years,
Contour Interval = 100 ppb.
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Figure 4-29
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Figure 4-30
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Figure 4-31
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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 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 442 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 Interval = 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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welis 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

comparad o the initial transport simulation. It is likely that improvements in aroundwater contaminant
wUIIpal W v UG fual V@Eliopwil Slltivisunwis. INAIEY I IEAL MMM WV WIITWI IR T M Wi TW YT SARWE Wl salan s

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 System

The off-site remediation system was directed at all groundwater with concentrations of greater than 5 ppb
for any of the three chemicals of concemn. In addition to the plume of contamination in the immediate
vicinity of the NWIRP, 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 northemn and southem
portion on the >5 ppb piume. 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-1 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-1 through E-9 was assumed to be retumed to the
NWIRP 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 retumed 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 ilevels 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 Intery
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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 4-51 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 4-56 Layer 1, Off-Site System, TCE after 30 years, Contour interval = 10 ppb.
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Figure 4-57
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Layer 2, Off-Site System, TCE after 30 years, Contour interval = 10 ppb.

1000



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 1, Off-Site System, TCA after 30 years, Contour Interval = 1 ppb.
] 1000 2000 3000 4000 8000 #000 7000 8000 9000 10000 11000
1 T | T % T T T T T

& —

12000 3 “4-

[ ru=1% =

11000 |~ o 3 _|

it
B .‘¥ > PU-18 ';6.;7 .
*

10000 |~ "ﬁh;k%& "34_ —_
- bt L * g et ]

I d:f nq;? =¥ —{
- s gy 3 _

9000 |— e :wi ey R ]
R ~=2 m.%

’ ang. -y —1

00 | angs &G" -

oty
— e 3 -

000 |— ! “6."! . = i .
- o f -

oan

8000 - -

‘o & = o —

20 |- _

l—g (_8

200 [~ —
| — Ll .

1000 | - .

'-’lg-ﬂ
o | | 1 i | I | ] B N 1 1
] 1000 2000 3000 4000 8000 €000 7000 8000 9000 10000 11000
SCALE 1 inch = 2130 ft
| cme———— = = 3|

*= = Production Well Location

+ = HNUS or Geraghty & Milier Monitoring Well
0 = Extroction Well Location

Note: Starting concentration contour = 5 ppb

D-4-65



Figure 4-62 Layer 2, Off-Site System, TCA after 30 years, Contour Interval = 1 ppb.
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Layer 3, Off-Site System, TCA after 30 years, Contour Interval = 1 ppb.

Figure 4-63
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Figure 4-64
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Figure 4-65
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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-
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Figure 4-68
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+ = HNUS or Geraghty & Miller Monitoring Well
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Note: Starting concentration contour = 5 ppb

D-4-72

Layer 3, Off-Site System, PCE after 30 years, Contour Interval = 10 ppb.

12000

11000

1000



11000

Figure 4-69 Layer 4, Off-Site System, PCE after 30 years, Contour Interval = 10 ppb.
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Figure 4-70
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« = Production Well Location

+ = HNUS or Geraghty & Miller Monitoring Well
0 = Extraction Well Location

Note: Starting concentration contour = 5 ppb
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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 S1

{OMNWNA1) 2/11/94

Annual Costs

ERII I 22223 2222222232 L2 22243322223+ 2323 2223322222332 3222222233332 5234333

ITEM * ITEM $ *

* COST PER  *

* 5 YEARS * NOTES
FREREEEXREEXERRKKERREREXERKKRKEREEEEEXREXRKRKERE XXX R R EERRERKRAREEEERERS
1. Site Review * 20000.00 * Analysis Review performed for

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

* *
EREKREXEERERKERKKREERRRERKKKEEEEEREERRERREREK KR REREREERERRRRAKEKKREEEREEE

* * Post Remedial monitoring will

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

IS T2 2R 2223322222233 233 223223233332 23233 3223233332222 3322232 223 20



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT
Bethpage, New York

No Action

Alternative Sl

(PWANAS]) 2/11/94

56 #**PRESENT WORTH ANALYSIS#3#
COST/YEAR COST OCCURS ($000°S)
COST COMPONENT 0 1 2 3 . 5 6 7 8 9 10 1
- 1. CAPITAL COST 0
2. 0 & M COSTS 0
3. ANNUAL COSTS 0 0 0 0 0 20 0 0 0 0 20 0
4. ANNUAL DISCOUNT RATE=5% 1 .952  .907 .84  .823  .784  .746  .711  .677  .645  .614  .585
PRESENT WORTH = 0 0 0 0 0 16 0 0 0 0 12 0
12 13 1 15 16 17 18 19 20 21 22 23
0 & M COSTS 0 0 0 20 0 0 0 0 20 0 0 0
. ANNUAL DISCOUNT RATE=5% .557 .53 .505  .481 .458  .436  .416  .396  .377  .359  .342  .326
PRESENT WORTH = 0 0 0 10 0 0 0 0 8 0 0 0
- 24 25 26 21 28 29 30 TOTAL
- PRESENT
0 & M COSTS 0 20 0 0 0 0 20 WORTH
ANNUAL DISCOUNT RATE=5X .31 .295  .281  .268 .25  .243  .231 (000°8)
PRESENT WORTH = 0 6 0 0 0 0 5 56



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT
Bethpage, New York

Impermeable Capping

Current Industrial Use

Alternative S2A

Sheet 1 of 2

(NWBS2A)

2/11/94

MOBILIZATION/DEMOBILIZATION

1) Office Trailer (2)
2) Storage Trajler (1)
3) Construction Survey
4) Portable Communication Equipment
5§} Equipment Mobilization/Demobilization
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"

c) Curb

d) Collection Sump

e) Splash Guard
3) Decontamination Services
4) Decon Water
5) Personnel Decon Pad
a) Concrete Pad - 4"
b) Gravel Base - 4"
c¢) Curb
Clean Water Storage Tank
Spent Water Storage Tank

CAPPING

1) Gravel Layer - 6"

a) Place, Spread & Compact
2) Clay Layer - 12"

a) Place, Spread & Compact
3) Gravel Layer - 6"

a) Place, Spread & Compact
4) Filter Fabric -~ 2 Layers
§) Soil - 24"

a) Place & Spread
6) Revegetation

-3
——

Qty

[- -

(- - -

24

240
180
720

4800
79200

18
18
360

10533
10533
21067
21067
10533
10533
126400
42133
42133
569

Unit

MO
MO
LS
SETS
LS
MO
MO
MO

WKS
cY
LF
SF

MO
GAL

1000.00
500.00
10000. 00
1500.00
25000.00
4000.00
10000.00
1500.00

250.00

1200.00
.20

1.70

Unit Cost
Mat. Labor
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
6.00 2.70
.84
8.00 2.70
.84
6.00 2.70
.84
4.50 2.70
.63
24.60 8.40

5.00
8.00
.05
220.00

5.00
8.00
.05

Total Cost

Sub. Mat
6000
3000
10000
6000
25000
24000
60000
9000
6000

16800

1350

2210

8700

6000
7200
15840

1260

135

1105

9000

15000

63198

168536

63198
214880

13997

30000
599
1433
3000
4800

2250
60
716
900
1200

28439
8848
56881
17696
28439
8848

113759
26544
4780

1200
1440

1320

90
144
18

78260
28123
156528
56249
78260
28123

313048
24016
3801

6000
3000
10000
6000
25000
24000
60000
9000

6000

18000
3389
3679

13020

10800
7200

15840

3600
339
1840
9900
16200

169897
36971
381945
73945
169897
36971
214880
426807
50560
22578

386920 370490

339192

770656

1867258

3000 Gallon
5000 Gallon



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT
Bethpage, New York

Impermeable Capping

Current Industrial Use

Alternative S2A

Sheet 2 of 2

(NWBS2A)

2/11/94

PAGE 1 TOTAL

Burden @ 30X of Labor Cost

Labor @ 10X of Labor Cost

Material @ 10X of Material Cost
SubContract @ 10X of Sub. Cost

Total Direct Cost

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

Health & Safety Monitoring @ 10X

Total Field Cost

Contingency € 20X of Total Field Cost
Engineering @ 10X of Total Field Cost

TOTAL COST THIS PAGE

Qty

Unit

Total Cost

339192

101758
33919

Total
Direct
Cost
770656 1867258
101758
33919
37049
38692

Unit Cost
Sub, Mat. Labor  Equip. Sub.
386920
38692
425612

407539

474869

356151

770656 2078676

356151
207868
2612695
264269

2906964

581393
290696

3779054



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT
Bethpage, New York

Impermeable Cap

Current Industrial Use

Alternative S2A

(OMNWC2A) 2/11/94

Annual Costs

PR 2222322322233 2333333322232 3222233222322 2233322322223 23322333332332 23332 1F 33 TTLIN

ITEM * ITEM § * ITEM $ *

* ANNUAL COST * COST PER *

* * 5 YEARS * NOTES
RRRRKKRKRKKERKKREREREKERRERERER LR KR KREERRKEREERERRERREEREKERERERE KX KX KT XX KKK EREKE KK
1. Cap Maintenance * 15000.00 * ' * Inspection, Erosion Control,

* * * Mowing & Revegetation

* * *
RREXKKRKERRERRKKEREKREERRERKEKEEERERRRRRRRERREERRERR KK ERXKKRERRRKREERKRKRERKRKKKXK R
2. Site Review * * 20000.00 * Analysis Review performed for

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

% x *
FERERERRKERERRREKERERRRRREREREER KR RERERRRKKERER XK KK KR KK KR ERKE KR KKEREKRK KKK ERKXKRKE KK

* * * Post Remedial maintenance

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

e2 22222 s 22222223t 2222222222223 3322223333323 2323 2222233232332 23 32332527



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT
Bethpage, New York

Impermeable Cap

Current Industrial Use

Alternative S2A

{ PWANAS2A) 2/12/94

4065 *++PRESENT WORTH ANALYSIS###
COST/YEAR COST OCCURS ($000°S)
COST COMPONENT 0 1 2 3 4 5 6 7 8 9 10 1
1. CAPITAL COST 3719.1
2. 0 & M COSTS 15
3. ANNUAL COSTS 3779.1 15 15 15 15 35 15 15 15 15 35 15
4. ANNUAL DISCOUNT RATE=5% 1 .952  .907  .864  .823  .784  .746  .7T11  .677  .645  .614  .585
PRESENT WORTH = 3779 14 14 13 12 21 11 1 10 10 21 9
12 13 14 15 16 17 18 19 20 21 22 23
0 & M COSTS 15 15 15 35 15 15 15 15 35 15 15 15
ANNUAL DISCOUNT RATE=5% 557 .53 .505  .481  .458  .436  .416  .396  .377  .359  .342  .326
PRESENT WORTH = 8 8 8 17 7 7 6 6 13 5 5 5
24 25 26 27 28 29 30 TOTAL
-------------------------------------------- --- PRESENT
0 & M COSTS 15 35 15 15 15 15 35 WORTH
ANNUAL DISCOUNT RATE=5% .31 .295 .281  .268  .255  .243  .231 {000°S)

PRESENT WORTH

"
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NAVAL WEAPONS INDUSTRIAL RESERVE PLANT
Bethpage, New York

Impermeable Capping

Future Residential lse

Alternative S2B

Sheel. 1 of 2

(NWBS2H)

2/11/94

MOBILIZATION/DEMOBILIZATION
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
DECONTAMINATION 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} Decontamination 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

CAPPING

1) Gravel Layer - 6"
a) Place, Spread & Compact
Clay Layer - 12"
a) Place, Spread & Compact
3} Gravel Layer - 6"

a}) Place, Spread & Compact
4) Filter Fabric - 2 layers
§) Soil - 24"

a} Place & Spread
6) Revegetation

(]
~—

Qty

6
6

1
6
6
6
24

240
180
720

6
1800
6
79200

18
18
360
3

3

9767
9767
19533
19533
9767
9767
117200
39067
39067
527

Unit

MO
MO
LS
SETS
LS
MO
MO
MO

WKS

cY
CYy
LF

SF
MO
GAL

CcY
cY
LF

1000.00
500.00
10000.00
1500.00
25000.00
4000.00
10000. 00
1500.00

250.00

1200.00
.20

nit. Cost
Mat. Labor
70.00 125.00
7.50 3.33
3.07 1.99
1150.00 500.00
1.25 1.00
70.00 125.00
7.50 3.33
3.07 1.99
3000.00 300,00
5000.00 400.00
6.00 2.70
.84
8.00 2.70
.84
6.00 2.70
.84
4.50 2.70
.63
21.60 8.40

5.00
8.00
.05
220.00

5.00
8.00
.05

7.43
2.67
7.43
2.67
7.43
2.67

7.43
57
6.68

7200
15840

199240

Total

Equip. Cost

6000
3000
10000
6000
25000
24000
60000
9000

6000

1200 18000
1440 3489

1320 13020

Y0 3600
144 339
1R 1840

16200

72569 157542
26078 34282
145130 1354133
52153 68561

72569 157542
26078 34282

199240

290268 395719
22268 46880
3520 20911

371280

Total Cost
Mat Labor
16800 30000
1350 599
2210 1433
8700 3000
6000 4800
1260 2250
135 60
1105 716
9000 900
15000 1200
68602 26371
8204
156264 52739
16408
H8602 26371
8204
105481
24612
12964 4427
347993 3177176

THIBB1 1751929

Direct-—=---mmmoomen o -

Comment s

3000 Gallon
5000 Gallon



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT
Bethpage, New York

Impermeable Capping

Future Residential Use

Alternative S52B

Sheet 2 of 2

{NWBS2B)

2/11/94

PAGE 1 TOTAL

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

Total Direct Cost

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

Health & Safety Monitoring @ 10%

Total Field Cost

Contingency @ 20X of Total Field Cost
Engineering @ 10X of Total Field Cost

TOTAL COST THIS PAGE

Total Cost

347993 317776

95333
31778

714881

1751929

95333
31778
34799
37128

Unit Cost
Sub. Mat. Labor Equip. Sub.
371280
37128
408408

382792 444886

333664

545510
2727170

3546011



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT
Bethpage, New York

Impermeable Cap

Future Residential Use

Alternative S2B

(OMNWC2B) 2/11/94

Annual Costs

E3I3 T+ 223+ 3333 2333322222222 3 3232223322232 3222223223322 2232322323222 2322233222332 2 22

ITEM * ITEM$ * ITEM$  *

* ANNUAL COST * COST PER *

* * 5 YEARS * NOTES
EXREEREKKEEERKREERKKEERREERERKEERKREERKEERKKEEERRRRRXKKKEEEXEREXXRKKKRERREXXEXKAREKK
1. Cap Maintenance ¥ 14000.00 = * Inspection, Erosion Control,

¥ * * Mowing & Revegetation

¥ * *
EEXXRKKKKKKREEEERRREKEREERRERRKKKRKAEERRRKER KRR LR EEERRREEKEEEREEEEERRERRRXKXKKEEEEEEE
2. Site Review * * 20000.00 * Analysis Review performed for

x x ¥ years 5,10,15,20,25,30

* x *
EXREEEEXXREEEXREEXXKERRKRERRRRRRERERRERKRERRERRRREREERKEEXRRKKELERKXEEERRXRKREXRRERR

* * * Post Remedial maintenance

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

RREERREERRREKEEEKEREL AR AKX E L LR R XXX R LKL R R AR R R R R R R R EREREX KRR KK XXX ERRRRRERRE XXX KR X RS



MAUAT WDADANG TN
NAVAL WLEADQUIVO 11V
r

Bethpage, New Yo
Impermeable Cap .
Future Residential Use

Alternative S2B

( PWANAS2B) 2/11/94

3817 #$XPRESENT WORTH ANALYSIS3#%
COST/YEAR COST OCCURS ($000'S)
COST COMPONENT 0 1 2 3 4 5 6 7 8 9 10 n
1. CAPITAL COST s T
2. 0 & M COSTS 14
3. ANNUAL COSTS 3546 14 14 14 1 34 14 14 14 u 34 14
4. ANNUAL DISCOUNT RATE=5% 1 .952  .907  .864  .823  .784  .746  .T11  .677  .645  .614  .585
PRESENT WORTH = 3546 13 13 12 12 27 10 10 9 9 21 8
12 13 14 15 16 17 18 19 20 21 22 23
0 & M COSTS 14 1 u M 14 14 14 14 3 1 14 14
ANNUAL DISCOUNT RATE=5% 657 .53  .505  .481  .458  .436  .416  .396  .377  .359  .342  .326
PRESENT WORTH = 8 7 7 16 6 6 6 6 13 5 5 5
24 25 26 27 28 29 30 TOTAL
--------------------------------------------------------- PRESENT
0 & M COSTS v 34 14 14 4 14 34 WORTH

ANNUAL DISCOUNT RATE=5X .31 .295 .281 .268 .255 .243 .231 (000°'S)

PRESENT WORTH

1}
-
—
o
-
-
-
(2]
-]
(%4
[l
—
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NAVAL WEAPONS INDUSTRIAL RESERVE PLANT
Bethpage, New York

Excavation, Fixation Metals, Offsite Landfill D
Excavation PCB Soil, Offsite Incineration

Ingitu Vapor Extraction
Alternative S3

Sheel 1 of 2

(NWBS3)

2/11/94

MOBILIZATION/DEMOBILIZATION
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

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

a) Concrete Pad - 4"

b) Gravel Base - 4"

c} Curb
6) Clean Water Storage Tank
T7) Spent Water Storage Tank

SOIL REMOVAL
Excavate Metals Contaminated Soil
OFFSITE FIXATION/LANDFILL DISPOSAL
1) Hauling Waste
2) Fixation/Landfill Disposal
SOIL REMOVAL
1) Excavate PCBs Contaminated Soil
OFFSITE INCINERATION
) Hauling Waste
2) Waste Incineration
IN-SITU VAPOR EXTRACTION
} In-situ Vapor Extraction
2) Gravel Layer - 6"
a) Place, Spread & Compact
RESTORATION

—
~—

1) Backfill
a) Place, Spread & Compact
2) Revegetation

Qty

18
18

6

18
18
18

72

240
180
720

6

4800
18
237600

36
36
720
6

6

600

18000
891

300

34000
445

239900
10533
10533

900
900
90

isposal

CcYy

MI
TON

cy

MI
TON

CcY

[ 4

cYy

MSF

1000.00
500.00
15000.00
1500.00
25000.00
4000.00
10000.00
1500.00

250.00

1200.00
.20

5.00
185.00

5.00
1200.00

35.00

Unit Cost
Mat. Labor
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
.59
.59
6.00 2.70
.84
4.00 2.70
.84
24.60 8.40

§.00
8.00
.05
220.00

5.00
8.00
.05

1.00

21600
47520

90000
164835

170000
534000

8396500

9797455

Total Cost Total
----------------------- Direct-
Mat. Labor Equip. Cost

18000

9000

15000

9000

25000

72000

180000

27000

18000

16800 30000 1200 18000
1350 599 1440 3389
2210 1433 36 3679
8700 3000 1320 13020
6000 4800 10800
21600

47520

2520 4500 180 7200
270 120 288 678
2210 1433 36 3679
18000 1800 19800
30000 2400 32400
354 600 951

90000

164835

177 300 477

170000

534000

8396500

63198 28439 78260 169897
8848 28123 36971

3600 2430 6687 12717
756 2403 3159

2214 756 601 3571
157073 91845 121475 10167847

3000 Gallon
5000 Gallon

40 Tr. @ 450 Mi.

20 Tr. @ 1700 Mi.



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT
Bethpage, New York

Excavation, Fixation Metals, Offsite Landfill stposal

Excavatlon PCB Soil, Offsite Incineration

[ TP
lusitu vapor Extraction

Alternative S3
Sheel 2 of 2
(NWBS3)
2/11/94

PAGE 1 TOTAL

Burden @ 30X of lLabor Cost
Labor @ 10X of lL.abor Cost

S ia al Maxt

I'I!Mt'l‘lul e 10X of Mater ial Cost

SubContract @ 10X of Sub. Cost

Total Direct Cost

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

Health & Safety Monitoring @ 6%

Total Field Cost

Contingency @ 20X of Total Field Cost
Engineering @ 8X of Total Field Cost

TOTAL COST THIS PAGE

Qty Unit

Unit Cost

Total

------------------------------- Direct

Equip. Cost
121475 10167847

27553
9184

Total Cost
Equip. Sub Mat Labor
9797455 157073 91845
27553
9184

15707
979746

10777201 172780 128583
96437

121475 11200038

96437
1120004
12416478
744989

13161467

2632293
1052917

16816678



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) 2/11/94

Annual Costs

i 2232 223233223323 22 2232323332233 2233 2222323222222 222222233222 22322222 2223222222223 2

ITEM * ITEM $ * ITEM $ ¥

¥ ANNUAL COST * COST PER *

S * 5 YEARS # NOTES
EEEEEERRERRRRERREERRREEXKEREREEKEXKRKKEERKEEEEEREREEELERKEXRRKXEEREEERRREERRRERKEERXXE
1. Gravel Maintenance * 10000.00 * * Inspection, Erosion Control,

* * * Mowing & Revegetation

% * *
EREXXEEERERRRRRRRRREERKEREE X RERRREREKKEKKEKKEREEERRERERRRRKERKKREKER XL EREERKEXKEEKKXRRK
2. Site Review * * 20000.00 * Analysis Review performed for

* x ¥ years 5,10,15,20,25,30

x % %
EXEXXXEEXEEEERREREEXEREEREEEXEREELAXXAXEXXEEEEEEEER LR LEEXEXXKXXXEEREERERKREXRE KKK XS

* * * Post Remedial maintenance

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

(XX EXREEXRKEEXEE XX EEXEEXRER XXX B R LR R ERERE X XXX LK E LK EE R ERER LR XX R X XXX XXX X EXRE XXX R X ERERE



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT

Bethpage, New York

Excavation, Fixation Metals, Offsite Landfill Disposal
Excation PCB Soil, Offsite Incineration

Insitu Vapor Extraction

Alternative S3

(PWANAS3) 2/11/94

17056 *££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 16847
2. 0 & M COSTS 10
3. ANNUAL COSTS 16847 10 10 10 10 30 10 10 10 10 30 10
4. ANNUAL DISCOUNT RATE=5% 1 .952  .907  .864  .823  .784  .746  .711  .677  .645  .614  .585
PRESENT WORTH = 16847 10 9 9 8 24 7 7 7 6 18 6
12 13 14 15 16 17 18 19 20 21 22 23
0 & M COSTS 10 10 10 30 10 10 10 10 30 10 10 10
ANNUAL DISCOUNT RATE=5% .557 .53 .505  .481  .458  .436  .416  .396  .377  .359  .342  .326
PRESENT WORTH = 6 5 5 14 5 4 1 4 1 1 3 3
24 25 26 27 28 29 30 TOTAL
--------------------------------------------------------- PRESENT
0 & M COSTS 10 30 10 10 10 10 30 WORTH
ANNUAL DISCOUNT RATE=5% .31 .295  .281  .268  .255  .243  .231 (000°S)

PRESENT WORTH
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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

Sheet 1 of 2

(NWBS4A) Unit Cost Total Cost Total
2/11/94 ettt e Direct-----=-mocovooonno
item Qty Unit Sub. Mat. Labor  Equip. Sub. Mat. Lahor Equip. Cost Comment s
MOBILIZATION/DEMOBILIZATION
1) Office Trailer (2) 18 MO  1000.00 18000 18000
2) Storage Trailer (1) 18 MO 500.00 9000 9000
3) Construction Survey LS 15000.00 15000 15000
4) Portable Communication Equipment 6 SETS 1500.00 9000 9000
§5) Equipment Mobilization/Demobilization LS 25000.00 25000 25000
6) Site Utilities 18 MO  4000.00 72000 72000
7) Security 18 MO 10000.00 180000 180000
8) Decontamination Trailer 18 MO  1500.00 27000 27000
DECONTAMINATION FACILITIES AND SERVICES
1) Laundry Service 72 WKS 250.00 18000 18000
2) Truck Decon Pad
a) Concrete Pad - 8" 240 CcY 70.00 125.00 5.00 16800 30000 1200 18000
b} Gravel Base - 6" 180 CcY 7.50 3.33 8,00 1350 599 1440 3389
c) Curb 720 LF 3.07 1.99 .05 2210 1433 36 1679
d) Collection Sump 6 1450.00 500.00 220.00 8700 3000 1320 13020
e} Splash Guard 4800 SF 1.25 1.00 6000 4800 10800
3) Decontamination Services 18 MO 1200.00 21600 21600
4) Decon Water 237600  GAL .20 47520 47520
§) Personnel Decon Pad
a) Concrete Pad - 4" 36 cy 70.00 125.00 5.00 2520 4500 180 7200
b) Gravel Base - {" 36 cY 7.50 3.33 8.00 270 120 288 678
c) Curb 720 LF 3.07 1.99 .05 2210 1433 36 3679
6) Clean Water Storage Tank 6 3000.00 300.00 18000 1800 19800 3000 Gallon
7) Spent Water Storage Tank 6 5000.00 400.00 30000 2400 32400 5000 Gallon
SOIL REMOVAL
1) Excavate Metals Contaminated Soil 600 CcY .59 1.00 354 600 954
OFFSITE FIXATION/LANDFILL DISPOSAL
1)} Hauling Waste 18000 M1 9.00 90000 90000 40 Tr. @ 150 Mj,
2) Fixation/Landfill Disposal 891 TON 185.00 164835 164835
SOIL REMOVAL
1) Excavate PCBs Contaminated Soil 300 cY .59 1.00 177 300 V77
OFFSITE LANDFILL DISPOSAL
1) Hauling Waste 9000 M1 5.00 45000 15000 20 T, B 400 M,
2) Fixation/Landfill Disposal 445 TON 185.00 82325 82325
IN-SITU VAPOR EXTRACTION
1) In-situ Vapor Extraction 239900 cY 35.00 8396500 8396500
2) Gravel Layer - 6" 10533 cy 6.00 2.70 7.43 63198 28439 78260 169897
a) Place, Spread & Compact 10533 cY .84 2.67 8848 28123 36971
RESTORATION
1) Backfill 900 cY 4.00 2.70 7.43 3600 2430 6687 12717
a) Place, Spread & Compact 900 cY .84 2.67 756 2403 3159
2) Revegetation 90 MSF 24.60 8.40 6.68 2214 756 601 3571

9220780 157073 91845 121475 9591172



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT
Bethpage, New York
Excavation, Fixation Metals, Offsite Landfill Dlsposal
Excavation PCB Soil, Offsite Landfill Disposal
Insitu Vapor Extraction {All VOC'S Scenario)
Alternative 54
Sheel. 2 of 2
(NWBS4A)
2/11/94
Item Qty Unit

PAGE 1 TOTAL

Burden @ 30X of Labor Cost

Labor @ 10X of Labor Cost

Material @ 10X of Material Cost
SubContract @ 10X of Sub. Cost

Total Direct Cost

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

Health & Safety Monitoring € 6%

Total Field Cost

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

TOTAL COST THIS PAGE

Unit Cost

Total Cost

Total
Direct

Sub Mat. Labor
§220780 157073 91845
27553
9184
15707
922078
10142858 172780 128583

96437

121475

10565695

96137
1056570

11718702
703122

12121824

2484365
993746

15899934



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT

Bethpage, New York
Excavation, Fixation Metals, Offsite Landfill Disposal

ZALCAaval 1011 TiA8LLIUIL

Excavation PCB Soil, Offsite Landfill Disposal
Insitu Vapor Extraction (All VOC'S Scenario)
Alternative S4

(OMNWIV4) 2/11/94

Annual Costs

E3 3333233322332 22 2322423222222 2232223323223 2222222232232 323 232222

ITEM * ITEM $ * ITEM $ *
* ANNUAL COST * COST PER %
¥ X 5 YEARS * NOTES
ERREEERERKKEKRKKKEERREEEEERERRRRRKREKEKERRXEREERERRLE R REKRXREEXEREERXKKEREKERKEERRRE
1. Gravel Maintenance ¥ 10000.00 * * Inspection, Erosion Control,
* * * Mowing & Revegetation
* * *
REREERERKREKREKEKEEREEEEERRRKERRAKKKE KRR ERREEEE R R ERRKLRERRRREEREEREERERRREXKEXEEXRKEK
2. Site Review * * 20000.00 * Analysis Review performed for
* * * years 5,10,15,20,25,30
* * *
FERERERRERERRERERRXAEREERELERRRRER LXK KKREXXAXXEER LR LR LR ERRE XXX EEEE XX RKEREKXRARK
* ¥ *¥ Post Remedial maintenance
TOTAL ANNUAL x x ¥ be performed for years
COST * 10000.00 * 20000.00 * 1 thru 30

Eg 2222222223332 2232222232232 2223222222232 2232232323222 2322223222 2222332222422 24



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT

Bethpage, New York .
Excavation, Fixation Metals, Offsite Landfill Disposal
Excation PCB Soil, Offsite Incineration

Excation PCB Soil, Offsite Landfill Disposal

Insitn Vapor Extraction (All VOC'S Scenario)
Alternalive $4

(PWANAS4A) 2/11/94

19651 *:PRESENT WORTH ANALYSIS##*
COST/YEAR COST OCCURS ($000'S)
COST COMPONENT 0 1 2 3 4 5 6 7 8 9 10 "
1. CAPITAL COST 19441.2
2. 0 & M COSTS 10
3. ANNUAL COSTS 19441.2 10 10 10 10 30 10 10 10 10 30 10
4. ANNUAL DISCOUNT RATE=5% 1~ .52 .907  .B64  .B23  .784  .746 .71l .677  .645  .614  .5B5
PRESENT WORTH = 19441 10 9 9 8 24 7 7 7 6 18 6
12 13 14 15 16 17 18 19 20 21 22 23
0 & M COSTS 10 10 10 30 10 10 10 10 30 10 10 10
ANNUAL DISCOUNT RATE=5% .557 .53  .505  .481  .458  .436  .416  .396  .377  .359  .342  .326
PRESENT WORTH = 6 5 5 14 5 4 4 4 11 1 3 3
24 25 26 27 28 29 30 TOTAL
--------------------------------------------------------- PRESENT
0 & M COSTS 10 30 10 10 10 10 30 WORTH
ANNUAL DISCOUNT RATE=5% .31 .295  .281  .268  .255  .243 .23l (000's)

PRESENT WORTH = 3 9 3 3 3 2 7 19651



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT
Bethpage, New York

Excavation, Fixation Metals, Offsite Landfill D

Excavation PCB Soil, Offsite Incineration

Excavation PCB Soil, Offsite Landfill Disposal
Insitu Vapor Extraction {All VOC'S Scenario)

Alternative S5
Sheet 1 of 2
(NWBSS)
2/11/94

MOBILIZATION/DEMOBILIZATION
1) Office Trailer (2)
2) Storage Trailer (1)
3) Construction Survey
4) Portable Communication Equipment
§) Equipment Mobilization/Demobilization
6) Site Utilitjes
7) Security
8) Decontamination Trailer
DECONTAMINATION FACILITIES AND SERVICES
1) Laundry Service
2) Truck Decon Pad
a) Concrete Pad - 8"
b) Gravel Base - &"
¢) Curb
d) Collection Sump
e) Splash Guard
3) Decontamination 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
Excavate Metals Contaminated Soil
OFFSITE FIXATION/LANDF1LL DISPOSAL
1) Hauling Waste
2) Fixation/Landfill Disposal
SOIL REMOVAL
Excavate PCBs Contaminated Soil
OFFSITE INCINERATION
1) Hauling Waste
2) Waste Incineration
SOIL REMOVAL
Excavate PCBs Contaminated Soil
OFFSITE LANDFILL DISPOSAL
1) Hauling Waste
2) Fixation/Landfill Disposal
IN-SITU YAPOR EXTRACTION
1) In-situ Vapor Extraction
2) Gravel Layer - 6"
a) Place, Spread & Compact
RESTORATION

1

—

1

~—

1

-
~—

Backfill
a) Place, Spread & Compact
2) Revegetation

Qty

18
18

6

18
18
18

72

240
180
720

6

4800
18
237600

36
36
720
8

6

600

18000
891

300

34000
445

3700

111150
5495

239900
10533
10533

900
900
80

isposal

Unit

MO
MO
LS
SETS
LS
MO
MO
MO

WKS

SF
GAL
cY

CYy
LF

CcY

MI
TON

Cy

Ml
TON

cy

MI
TON

cy
[ 4
CcY

CcY
CcY
MSF

5.00
8.00
.05
220.00

5.00
8.00
.05

1.00

1.00

1.00

Unit Cost

Sub. Mat, Labor
1000.00
500,00
15000, 00
1500,00
25000.00
4000.00
10000. 00
1500.00
250.00

70.00 125.00

7.50 3.33

3.07 1.99

1450.00 500.00

1.25 1.00
1200.00
.20

70.00 125.00

7.50 3.33

3.07 1.99

3000.00 300.00

5000.00 400,00

.59
5.00
185.00

.59
5.00
1200.00

.59
5.00
185.00
35.00

6.00 2.70

.84

4.00 2.70

.84

24.60 B.40

18000
9000
15000
9000
25000
72000
180000
27000

18000

21600
47520

90000
164835

170000
534000

555750
1016575

8396500

Total Cost
Mat. Labor
16800 30000
1350 599
2210 1433
8700 3000
6000 4800
2520 4500
270 120
2210 1433
18000 1800
30000 2400
354
177
2183
63198 28439
8848
3600 2430
756
2214 756

1200
1440

36
1320

180
288
36

600

300

3700

78260
28123

6687
2403
601

18000
9000
15000
9000
25000
72000
180000
27000

18000

18000
338y
3679

13020

10800

21600

47620

7200
678
3679
19800
32400

951

40000
164835

177

170000 20 Tr.

534000

5883

556750 247 Tr.

1016575

8396500
169897
36971

1217
3159
35N

3000 Gallon
5000 Gallon

10 Tr. # 450 Mi,

® 1700 Mi.

10-50 ppm

® 450 Mi.



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

(NWBS5)

2/11/94

Qty

PAGE 1 TOTAL

Burden @ 30X of Labor Cost

Labor @ 10X of Labor Cost

Material @ 10X of Material Cost
SubContract @ 10X of Sub. Cost

Total Direct Cost

Indirects @ 75X of Total Direct Labor Cost
Profit @ 10X of Total Direct Cost

Health & Safely Monitoring € 6%

Total Field Cost

Contingency @ 20X of Total Field Cost
Engineering @ 8X of Total Field Cost

TOTAL COST THIS PAGE

125175

Total
Direct
Cost

11746055

28208
9403
15707
11364978

Unit Cost
Sub. Mat. Labor  Equip. Sub.
11369780
1136978
12506758

Total Cost
Mat. Labor
157073 94028
28208
9403

15707

172780 131639
98729

5 12936351

98729
1293635
11328716
859723

15188439

3037688
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 Disposal

Ingitu Vapor Extraction (All VOC'S Scenario)
Alternative S5

(OMNWIV4A) 2/11/94

Annual Costs

Ee 232 233323333233 232322233322 233 3323232222323 23222222323 2333 2333332222223 2333332222333 2

ITEM * ITEM § * ITEM § ¥

* ANNUAL COST * COST PER *

* ¥ 5 YEARS * NOTES
REEEEEREXERRERERERERTERRRRRRREREXEX XK LR RERERERERREREXRXRKRX XK XX KR KRR KRR EEREXXREXXRXER
1. Gravel Maintenance ¥ 10000.00 * * Inspection, Erosion Control,

X L ¥ Mowing & Revegetation

£ * ¥
LEXERKEREREEXEREXRRRREEREREREERREREXKRKEXERKKEREXRXERRKREERRRARKERE R XL XK XX EXXXXRERKEE
2. Site Review * * 20000.00 * Analysis Review performed for

¥ * ¥ years 5,10,15,20,25,30

x * *
ERKEERKEXXREREREERERERERRRXEXRXXXRERXREEEEEREERERERERE XX ERERRXXEREXEERREREXEERERR KRR

* ¥ * Post Remedial maintenance

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

E2 233223322222 233322223322 2222322222223 22 22223222 2222222222222 223322232223 3232223322



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT
Bethpage, New York .
Excavation, Fixation Metals, Offsite Landfill Disposal
Excation PCB Soil, Offsite Incineration
Excation PCB Soil, Offsite Landfill Disposal
Insitu Vapor Extraction {All VOC'S Scenario)
Alternative S5

(PWANASS) 2/11/94

19651 **%¥PRESENT WORTH ANALYSIS*#**

COST/YEAR COST OCCURS ($000°'S)

COST COMPONENT 0 1 2 3 4 5 6 7 8 9 10 1
1. CAPITAL COST 19441.2
2. 0 & M COSTS 10
3. ANNUAL COSTS 19441.2 10 10 10 10 30 10 10 10 10 30 10
4. ANNUAL DISCOUNT RATE=5% 1 .952  .907  .864  .823  .784  .746  .711  .677  .645  .614  .585
PRESENT WORTH = 19441 10 9 9 8 24 7 7 7 6 18 6
12 13 14 15 16 17 18 19 20 21 22 23
0 & M COSTS 10 10 10 30 10 10 10 10 30 10 10 10
ANNUAL DISCOUNT RATE=5% .557 .53 .505  .481  .458  .436  .416  .396  .377  .359  .342  .326
PRESENT WORTH = 6 5 5 14 5 4 4 4 1 4 3 3
24 25 26 27 28 29 30 TOTAL
--------------------------------------------------------- PRESENT
0 & M COSTS 10 30 10 10 10 10 30 HORTH
ANNUAL DISCOUNT RATE=5% .31 .295  .281  .268  .256  .243  .231 (000°8S)

PRESENT WORTH

"
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NAVAL WEAPONS INDUSTRIAL RESERVE PLANT
Bethpage, New York

Excavation, Fixation Metals, Offsite Landfill Disposal

Excavation PCB Soil, Offsite Incineration

Excavation PCB Soil, Offsjte Landfill Disposal
Insitu Vapor Extraction (Limited VOC'S Scenario)

Alternalive S6
Sheet 1 of 2
(NWBS4B)
2/11/94
Item
MOBILIZATION/DEMOBILIZATIO!
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
DECONTAMINATION 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) Decontamination 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
Excavate Metals Contaminated Soil
OFFSITE FIXATION/LANDFILL DISPOSAL
1) Hauling Waste
2) Fixation/Landfil]l Disposal
SOIL REMOVAL
Excavale PCBs Contaminated Soil
OFFSITE INCINERATION
1) Hauling Waste
2) Waste Incineration
SOIL REMOVAL
Excavate PCBs Contaminated Soil
OFFSITE LANDFILL DISPOSAL
Hauling Waste
Fixation/Landfill Disposal
IN-SITU VAPOR EXTRACTION
1) In-situ Vapor Extraction
2) Gravel Layer - 6"
a) Place, Spread & Compact
RESTORATION

1

1

—

—
— — -

1) Backfill
a) Place, Spread & Compact
2) Revegetation

Qty

18
18
36

18
18
18

72

240
180
720
6
4800
18
237600
24
36
36
720
6

6

600

18000
891

300

34000
445

3700

111150
5495

87000
10533
10533

900
900
90

Unit

MO
MO
LS
SETS
LS
MO
MO
MO

WKS

cY
cY
LF

SF
MO
GAL
26
cy
cY
LF

CcY

Ml
TON

CcY

Ml
TON

CY

MI
TON

cY
cYy

cY
MSF

Unit Cost

1000.00
500.00

15000.00 15000.00

1500.00
25000.00

.82

4000.00 12345.00

10000.00
1500.00

250.00

1200.00
.20

5.00
185.00

5.00
1200.00

5.00
185.00

35.00

16.00

70.00
7.50
3.07

1450.00
1.25

28.00
70.00
7.50
3.07
3000.00
5000.00

6.00

4.00

24.60

30.00
.78

23.52

17.00

125.00
3.33
1.99

500.00
1.00

29.00
125.00
3.33
1.99
300.00
400.00

.59

.59

.59

2.70
.84

2.70
.84
8.40

18.00
5.00
8.00

.05
220.00

30.00
5.00
8.00

.05
.40

1.00

1.00

1.00

21600
47520

90000
164835

170000
534000

555750
1016575

3045000

Total Cost
Mat. Labor
16800 30000
1350 599
2210 1433
8700 3000
6000 4800
2520 4500
270 120
2210 1433
18000 1800
30000 2400
354
177
2183
63198 28439
8848
3600 2430
756
2214 756

18000
9000
15000
9000
25000
72000
180000
27000

18000

1200 18000
1440 3389
36 3679
1320 13020
10800

21600

47520

180 7200
288 678
36 1679
19800
32400

600 954

490000
164835

300 177

170000
531000

3700 5683

555750
1016575

3045000
78260 169897
28123 36971

6687 12717
2403 3159
601 3571

3000 Gallon
5000 Gatlon

10 Tv.

20 Tr.

10-

247 Tr.

@ 150 Mi.

® 1700 Mi.

50 ppm

@ 150 Mi.



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT
Bethpage, New York

Excavation, Fixation Metals, Offsite Landfill D

Excavation PCB Soil, Offsite Incineration

Excavation PCB Soil, Offsite Landfill Disposal

Insitu Vapor Extraction (Limited VOC'S Scenario)

Alternative S6
Sheet 2 of 2
(NWBS4B)
2/11/94

PAGE 1 TOTAL

Burden @ 30X of Labor Cost

Labor @ 10X of Labor Cost

Material @ 10X of Material Cost
SubContract @ 10X of Sub. Cost

Total Direct Cost

Indirects @ 75X of Total Direct Labor Cost
Profit @ 10X of Total Direct Cost

Health & Safety Monitoring @ 6%

Total Field Cost

Contingency @ 20X of Total Field Cost
Engineering @ 8X of Total Field Cost

TOTAL COST THIS PAGE

isposal

Unit Cost

6018280

601828

6620108

Total Cost Total
———————————————————————— Direct
Mat. Labor  Equip. Cost.

157073 94028 125175 6394555

28208 24208

9403 9403

15707 15707
601828

172780 131639 125175 7049701

98729 98729
704970
7853401
471204

8324605

1664921
665968

10655194



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

(OMNWIVE) 2/11/94

Annual Costs

RXEREKKKKRKEEERKEK KRR R LR KR ER LR R KRR KR KRR EREE R R KRR R KRR KR ERXERERREEXEXLEEX R XX

ITEM * ITEM § * ITEM § *

* ANNUAL COST * COST PER *

* * 5 YEARS * NOTES
FERERREXERKEREXERKERERKREKERRREERREKEREXKRRKERERERXRERKKER XX XXX X XL KR ERE XA XXX EXEXEKERRSE
1. Gravel Maintenance * 10000.00 * ¥ Inspection, Erosion Control,

¥ * * Mowing & Revegetation

x x *
FEREEXRKERKERERRRKRKEEERERRRRKEERRKKERERKRKEERERRERR KRB XK RKKXREREERERKRKRERKERREX RS
2. Site Review * x 20000.00 * Analysis Review performed for

* x ¥ years 5,10,15,20,25,30

* : * : *
EEXXRKRXEXKEXEEREREXEREXKRRRKRRERRERRERRERERKRAEERRXKEXREXEXREX KRR EXEXRXKEREEKREK KRR EXE

¥ ¥ * Post Remedial maintenance

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

XXX XXEREERREKER XL REEEER LXK RERE R R AR R KRR E X R R R KX KRR R R L AR LR KX R XX AR EKERE XX XK ERRERKREEREE



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT

Bethpage, New York

Excavation, Fixation Metals, Offsite Landfill Disposal
Excation PCB Soil, Offsite Incineration

Excation PCB Soil, Offsite Landfill Disposal

Insitu Vapor Extraction (Limited VOC'S Scenario)
Alternative S6

(PWANASE) 2/11/94

10865 *X£PRESENT WORTH ANALYSIS###
COST/YEAR COST OCCURS ($000°S)
COST COMPONENT 0 1 2 3 1 5 6 7 8 9 10 1
1. CAPITAL COST 10655. 5
2. 0 & M COSTS 10
3. ANNUAL COSTS 10655.5 10 10 10 10 30 10 10 10 10 30 10
4. ANNUAL DISCOUNT RATE=5% 1 .52 .907  .864  .823  .784  .746  .711  .677  .645  .614  .585
PRESENT WORTH = 10656 10 9 9 8 24 7 7 7 6 18 6
12 13 14 15 16 17 18 19 20 21 22 23
0 & M COSTS 10 10 10 30 10 10 10 10 30 10 10 10
ANNUAL DISCOUNT RATE=5% .557 .53 .505  .481  .458  .436  .416 .39  .377  .359  .342  .326
PRESENT WORTH = 6 5 5 14 5 4 4 4 1 4 3 3
24 25 26 27 28 29 30 TOTAL
-- --- --- -- -—-- PRESENT
0 & M COSTS 10 30 10 10 10 10 30 WORTH
ANNUAL DISCOUNT RATE=5% .31 .208  .281  .268  .255  .243  .231 (000°8)

PRESENT WORTH

n
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NAVAL WEAPONS INDUSTRIAL RESERVE PLANT

Bethpage, New York .
Excavation, Fixation Metals, Offsite Landfill Disposal
Excavation PCB Soil, Offsite Incineration

Excavation PCB Soil, Onsite Consolidation/Capping
Insitu Vapor Extraction (Limited VOC'S Scenario)
Alternalive §7

Sheet 1 of 2
(NWBS?7) Unit Cost Total Cost Total
2/11/94 e mcmmmmmmmmme e Direct-
Item Qty Unit Sub, Mat. Labor Equip. Sub. Mat. Labor  Equip. Cost
MOBILIZATION/DEMOBILIZATION
1) Office Trajler (2) 18 MO  1000.00 18000 18000
2) Storage Trailer (1) 18 MO 500.00 9000 9000
3) Construction Survey 36 LS 15000.00 15000.00 30.00 10.00 15000 15000
4) Portable Communication Equipment 6 SETS 1500.00 .82 .78 .75 9000 9000
5) Equipment Mobilization/Demobilization LS 25000.00 25000 25000
6) Site Utilities 18 MO  4000.00 12345.00 23.52 7.46 72000 72000
7) Security 18 MO 10000.00 180000 180000
8) Decontasination Trailer 18 MO  1500.00 27000 27000
DECONTAMINATION FACILITIES AND SERVICES
1) Laundry Service 72  WKS 250.00 16.00 17.00 18.00 18000 18000
2) Truck Decon Pad
a) Concrete Pad - 8" 240 cY . 70.00 125.00 §.00 16800 30000 1200 18000
b) Gravel Base - 6" 180 cY 7.50 3.33 8.00 1350 599 1440 3389
c) Curb 720 LF 3.07 1.99 .05 2210 1433 36 3679
d) Collection Sump 6 1450.00 500.00 220.00 8700 3000 1320 13020
e) Splash Guard 4800 SF 1.25 1.00 6000 4800 10800
3) Decontamination Services 18 MO  1200.00 21600 21600
4) Decon Water 237600 GAL .20 47520 47520
5) Personnel Decon Pad 24 26 28.00 29.00 30.00
a) Concrete Pad - 4" 36 cY 70.00 125.00 5.00 2520 4500 180 7200
b) Gravel Base - 4" 36 cY 7.50 3.33 8.00 270 120 288 678
c) Curb 720 LF 3.07 1.99 .05 2210 1433 36 679
6) Clean Water Storage Tank 6 3000.00 300.00 18000 1800 19800
7) Spent Water Storage Tank 6 5000.00 400.00 .40 30000 2400 32400
SOIL REMOVAL
1) Excavate Metals Contaminated Soil 600 cY .59 1.00 354 600 954
OFFSITE FI1XATION/LANDFILL DISPOSAL
1) Hauling Waste 18000 MI 5.00 90000 90000
2) Fixation/Landfill Disposal 891 TON 185.00 164835 164835
SOIL REMOVAL
1} Excavate PCBs Contaminated Soil 300 cY .59 1.00 177 300 A77
OFFSITE INCINERATION
1) Hauling Waste 34000 Mi 5.00 170000 170000
2) Waste Incineration 445 TON 1200.00 534000 534000
SOIL REMOVAL
1) Excavate PCBs Contaminated Soil 3700 CcY .59 1.00 2183 3700 H883
ONSITE CONSOLIDATION/CAPPING
1) Hauling PCBs Contaminated Soil 3700 cY .55 1.71 2035 6327 8362
2) Backfill PCBs Contaminated Soil 3700 cY .84 2.67 3108 9879 12987
3) Gravel Layer - 6" 17 cY 6.00 2.70 7.43 2502 1126 3098 6726
a} Place, Spread & Compact 417 cY .84 2.67 350 1113 1164
4) Clay Layer - 12" 834 cY 8.00 2.70 7.43 6672 2252 6197 15120
a} Place, Spread & Compact 834 cYy .84 2.67 701 2227 2927
5) Gravel Layer - 24" 1667 cY 6.00 2.70 7.43 10002 4501 12386 26889
a) Place, Spread & Compact 1667 cY .84 2.67 1400 4451 5851
6) Filter Fabric §000 sy 1.70 8500 8500
7) Drainage Piping - 4" 800 LF .50 .30 100 240 640
8) Chain Link Fence 200 LF 18.50 3700 3700

3000 Gadlon
5000 Gallon

40 Tr. @ 150 Mi.

20 Tr. ® 1700 Mi.

10-50 ppm



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT
Bethpage, New York

Excavation, Fixation Metals, Offsite Landfill D

Excavation PCB Soil, Offsite Incineration

Excavation PCB Soil, Onsite Consolidation/Capping
Insitu Vapor Extraction (Limited VOC'S Scenario)

Alternative 87
Sheet 2 of 2
(NWBS7)
2/11/94

[N-SITU VAPOR EXTRACTION

1) In-situ Vapor Extraction
2) Gravel Layer - 6"

a) Place, Spread & Compact

RESTORATION

1) Backfill

a} Place, Spread & Compact
2) Revegetation

Burden @ 30X of Labor Cost

Labor @ 10X of Labor Cost

Material @ 10X of Material Cost
SubContract @ 10X of Sub. Cost

Total Direct Cost

Indirects @ 75X of Total Direct Labor Cost
Profit @ 10X of Total Direct Cost

Health & Safety Monitoring @ 6%

Total Field Cost

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

TOTAL COST THIS PAGE

Qty

87000
10533
10533

900
900
90

isposal

Unit

cYy

cY

cYy

MSF

Unit Cost

6.00 2.70 7.43
.84 2.67

4.00 2.70 7.43
.84 2.67
24.60 8.40 6.68

Total Cost

3045000

63198

3600

2430
756
756

78260
28123

6687
2403
601

3045000
169897
36971

12717
3159
3571

4458155

445816

109740

32922
10974

170852

4915397

32922
10974
17665
415816

4903971

194314

153637

115227

170852

5422773

115227
5422717
6080278
364817

6415094

1289019
515608

8249721



NAVAL 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)

Aldamnativa Q7
AllElffiavive o

(OMNWIVT7) 2/11/94

Annual Costs

e 3223223222333 2233323222232 2223223222323 2 32232222222 2222522322223 233 233333332

ITEM ¥ ITEM $ * ITEM § *

* ANNUAL COST * COST PER %

* * 5 YEARS * NOTES
ERXREKEEEEERKEERREEERKKKKREEEREREERERK KR KRR REEEEERREE LR KL EEERRREXKKKKEE LR XX KKE KL
1. Gravel Maintenance ¥ 10000.00 * * Inspection, Erosion Control,

x * * Mowing & Revegetation

* * *

FERXEEFEEEERRE LR LR ERRKKEREEEEEEERKRRKKEKEXREEEEERERXKEKRKEELEEXEXKEXRE XKL RXKRRELRERE
2. Site Review * * 20000.00 * Analysis Review performed for

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

x * *
EXREEEEREEERERKKEEERRRRKEREEEREERERERREKKRKEKEREEREEEEREEREXEREERREXRERKKKXEERELRERKKE

x * ¥ Post Remedial maintenance

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

pa 33223 23233322322 2232222222222 223222322222 2223322223323 2332222222223 23 40



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

Insitu Vapor Extraction (Limited VOC'S Scenario)
Alternative 87

(PWANAST) 2/11/94

8459 **2*PRESENT WORTH ANALYSIS##%
COST/YEAR COST OCCURS ($000°’S)
COST COMPONENT 0 1 2 3 4 5 6 7 8 9 10 1
1. CAPITAL COST 8249.7
2. 0 & M COSTS 10
3. ANNUAL COSTS 8249.7 10 10 10 10 30 10 10 10 10 30 10
4. ANNUAL DISCOUNT RATE=5% 1 .952 .07  .864  .823  .784  .746  .711  .677  .645  .614  .585
PRESENT WORTH = 8250 10 9 9 8 24 7 7 7 6 18 6
12 13 14 15 16 17 18 19 20 21 22 23
0 & M COSTS 10 10 10 30 10 10 10 10 30 10 10 10
ANNUAL DISCOUNT RATE=5% .557 .53 .505  .481  .458  .436  .416  .396  .377  .359  .342  .326
PRESENT WORTH = 6 5 5 14 5 a 4 4 1 4 3 3
24 25 26 27 28 29 30 TOTAL
————————————————————————————————————————————————————————— PRESENT
0 & M COSTS 10 30 10 10 10 10 30 WORTH
ANNUAL DISCOUNT RATE=5% .31 .295  .281  .268  .255  .243  .231 (000'S)

PRESENT WORTH

[
w
©
w
w
X
3
-~
@
-
o
3



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT

Bethpage, New York

Excavation, Fixation Metals, Offsite Landfil] Disposal
Excavation PCB Soil, Offgite Incineration

Insitu Vapor Extractxon

Excavalion Other Metals And Organics, Offsite Landfill Disposal
Current. Industrial Use

Alternative S8A

Sheet. 1 of 2
(NWBS8A) Unit Cost Total Cost Total
2/11/7%4 e e Direct------------ooo---
Item Qty Unit Sub. Mat. Labor Equip. Sub. Mat. Labor Equip Cost Comments
MOBILIZATION/DEMOBILLIZATION

1) Office Trailer (2) 24 MO 1000.00 24600 24660
2) Storage Trailer (1) 24 MO 500.00 12000 12000
3) Construction Survey LS. 15000.00 15000 15000
4) Portable Communication Equipment 6 SETS 1500.00 9000 9000
5) Equipwent Mobilijzation/Demobilization LS 25000.00 25000 25000
6) Site Utilities 24 MO  4000.00 96000 96000
7) Security 24 MO 10000.00 240000 240000
8) Decontamination Trailer 24 MO  1500.00 36000 16000
DECONTAMINATION FACILITIES AND SERVICES
ij i.aundry Service 96 WKS 250.00 24000 24000
2) Truck Decon Pad

a} Concrete Pad - 8" 240 cY 76.086  125.00 5.00 16800 300606 1260 18660

b) Gravel Base - 6" 180 cy 7.50 3.33 8.00 1350 599 1440 3389

c) Curb 720 LF 3.07 1,99 .08 2210 1433 k1 3679

d) Collection Sump 6 1450.00 500.00 220.00 8700 3000 1320 13020

e) Splash Guard 4800 SF 1.25 1.00 6000 4800 10800
3) Decontamination Services 24 MO 1200.00 28800 28800
4) Decon Water 316800 GAL .20 63360 63360
5) Personnel Decon Pad

a) Concrete Pad - 4" 36 cY 70.00 125.00 5.00 2520 4500 180 7200

bj Gravel Base - 4" 36 cy 7.50 3.33 8.00 270 120 288 678

c) Curb 720 LF 3.07 1.99 .05 2210 1433 36 3679
6) Clean Water Storage Tank [ 36066.00 3006.00 18000 1860 19860 3666 Gallon
7) Spent Water Storage Tank 6 5000.00 400.00 30000 2400 32400 5000 Gallon

SOIL REMOval,

1) Excavate Metals Contaminated Soil 600 cY .59 1.00 354 600 951

OFFSITE FIXATION/LANDFILL DISPOSAL
1) Hauling Waste 18000 MI 5.00 90000 30000 10 Tr. @ 150 Mi.
2) Fixation/Landfill Disposal 891 TON 185.00 164835 164835

SOIL REMOVAL
1) Excavate PCBs Contaminated Soil 300 cYy .59 1.00 177 300 177
OFFSITE INCINERATION
1) Hauling Waste 34000 M1 5,00 170000 70000 20 Tr. @ 1700 Mi,
2) Waste Incineration 445 TON 1200.00 534000 534000
IN-SITU VAPOR EXTRACTION

1) lu-situ Yapor Extraction 239900 [s) 4 35.00 8396500 8196500



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT
Bethpage, New York

Excavation, Fixation Metals, Offsite Landfill D
Excavation PCB Soil, Offsite Incineration

Insitu Vapor Extraction

isposal

Excavation Other Metals And Organics, Offsite Landfill Disposal

Current Industirial Use
Alternative S8A

Sheet 2 of 2

{NWBSBA)

2/11/94

SOIL REMOVAL
1) Excavate Other Metals And Organics
Contaminated Soil
OFFSITE LANDFILL DISPOSAL
1) Hauling Waste
2) Landfill Disposal
OFFSITE MUNICIPAL LANDFILL DISPOSAL
1) Hauling Waste
2) Landfill Disposal
RESTORATION

—

Backfill
a) Place, Spread & Compact
2) Revegetation

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

Total Direct Cost

Indirects @ 75X of Total Direct Labor Cost

Profit @ 10X of Total Direct Cost

Health & Safety Monitoring @ 4%
Total Field Cost

Contingency @ 20X of Total Field Cost
Engineering @ 6X of Total Field Cost

TOTAL COST THIS PAGE

Qty

62600

1308150
64746

126700
28215

63500
63500
100

Unit

CcY

MI

TON

MI
TON

CY

MSF

Unit Cost
Sub. Mat. Labor  Equip.
59 1.00
5.00
100.00
5.00
100.00
4.00 2.70 7.43
.84 2.67
24.60 8.40 6.68
2
2

39534

6510750
6474600

633500
2821500

897255
222885
3968

27766564
93954
31318
34452

2639885

30566172

Total Cost
Sub. Mat Labor  Equip.
36934 62600
6510750
6474600
633500
2821500
254000 171450 471805
53340 169545
2460 840 668
6398845 344521 313180 710018
93954
31318
34452
2639885
9038730 378973 438452 710018
328839

328839
3056617
33951628
1358065

35309693

7061939
2118582

14490214

2907 Tr.@ 150 Mi.

1267 Te.@ 100 Mi,



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
Future Residential Use

Alternative S8B

Sheet 1 of 2
(NWBS8B) Unit Cost Total Cost Total
2/11/794 e e e Direct--------~----oo---
Item Qty Unit Sub. Mat. Labor Equip. Sub. Mat. Labor Equip. Cost Comments
MOBILIZATION/DEMOBILIZATION

1) Office Trailer (2) 24 MO  1000.00 24000 24000
2) Storage Trailer (1) 24 MO 500.00 12000 : 12000
3) Construction Survey LS 15000.00 15000 15000
4) Portable Communication Equipment 6 SETS 1500,00 9000 9000
5) Equipment Mobilization/Demobilization LS 25000.00 25000 25000
6) Site Utilities 24 MO  4000.00 96000 96000
7) Security 24 MO 10000.00 240000 240000
8) Decontamination Trailer 24 MO 1500.00 36000 36000
DECONTAMINATION FACILITIES AND SERVICES
1) Laundry Service 96  WKS 250,00 24000 24000
2) Truck Decon Pad

a) Concrete Pad - 8" 240 cY 70.00 125.00 §.00 16800 30000 1200 18000

b) Gravel Base - 6" 180 cY 7.50 3.33 8.00 1350 599 1440 3389

c) Curb 720 LF 3.07 1.99 .05 2210 1433 36 3679

d) Collection Suap 6 1450.00 500.00 220.00 8700 3000 1320 13020

e) Splash Guard 1800 SF 1.25 1.00 6000 4800 10800
3) Decontamination Services 24 MO  1200.00 28800 28800
4) Decon Water 316800 GAL .20 63360 63360
5) Personnel Decon Pad

a) Concrete Pad - 4" 36 CcY 70.00 125.00 5.00 2520 4500 180 7200

b} Gravel Base - {" 36 cY 7.50 3.33 8.00 270 120 288 678

c) Curb 720 LF 3.07 1.99 .05 2210 1433 36 3679
6) Clean Water Storage Tank 6 3000.00 300.00 18000 1800 19800 3000 Gallon
7) Spent Water Storage Tank 6 5000.00 400.00 .40 30000 2400 32400 5000 Gallon

SOIL REMOVAL

1) Excavate Metals Contaminated Soil 600 cY .59 1.00 354 600 954

OFFSITE FIXATION/LANDFILL DISPOSAL
1) Hauling Waste 18000 M1 5.00 90000 30000 10 Tr. @ 150 Mi.
2) Fixation/Landfill Disposal 891 TON 185.00 164835 164835

SOIL REMOVAL
1) Excavate PCBs Contaminated Soil 300 cYy .59 1.00 177 300 177
OFFSITE INCINERATION

1) Hauling Waste 34000 MI 5.00 170000 170000 20 1v. @ 1700 Mi.
2) Waste Incineration 445 TON 1200.00 534000 534000

IN-SITU VAPOR EXTRACTION
1) In-situ Vapor Extraction 239900 cY 35.00 8396500 8396500



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT

Bethpage, New York

Excavation, Fixation Metals, Offsite Landfill Dlsposnl
Excavation PCB Soil, Offsite Incineration

Ingitu Vanor Extraction

a8l yapor raclioe

Excavation Other Metals And Organics, Offsite Landfill Disposal
Future Residential Use
Alternative S8B

Sheet. 2 of 2 Unit Cost Total Cost Tolal
(NWBSBB) | Semomesesse—s—oooocsoeemooooooooss | CooS oSS ooooSoommomomosmooemoes Direct------------------
2/11/94 Qty Unit Sub. Mat. Labor Equip. Sub. Mat. Labor  Equip. Cost Comments

SOIL REMOVAL
1) Excavate Other Metals And Organics 55100 cY .59 1.00 32509 55100 87609
Contaminated Soil
OFFSITE LANDFILL DISPOSAL

1) Hauling Waste 1260000 MI 5.00 6300000 63000002800 Tr. @ 150 Mi.
2) Landfill Disposal 62370 TON 100.00 6237000 6237000

OFFSITE MUNICIPAL LANDFILL DISPOSAL
1) Hauling Waste 87400 MI 5.00 437000 437000 874 Tr. @ 100 Mi.
2) Landfill Disposal 19454 TON 100.00 1945400 1945400

RESTORATION

1) Backfill 56000 cY 4.00 2.70 7.43 224000 151200 416080 791280

a) Place, Spread & Compact 56000 cY .84 2.67 47040 149520 196560
2) Revegetation 100 MSF 24.60 8.40 6.68 2460 840 668 3968

24847895 314521 282205 626768 26071389

Burden @ 30X of Labor Cost 84661 84661
Labor @ 10X of Labor Cost 28220 28220
Material @ 10X of Material Cost 31462 31452
SubContract @ 10X of Sub. Cost 2484790 2484790
Total Direct Cost 27332685 345973 395087 626768 28700512
Indirects @ 75% of Total Direct Labor Cost 296315 296315
Profit @ 10X of Total Direct Cost 2870051

31866879
Health & Safety Monitoring @ 4X 1274675
Total Field Cost 33111554
Contingency @ 20% of Total Field Cost 6628311
Engineering @ 6% of Total Field Cost 1988493

TOTAL COST THIS PAGE 41758358



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT

Bethpage, New York .

Excavation, Fixation Metals, Offgite Landfill Disposal
Excavation, Onsite Low Temperature Thermal Stripping

Excavation Other Metals And Organics, Offsite Landfill Disposal
Currenl Industrial Use

Alternative S9A

Sheet 1 of 2
(NWBS5A) Unit Cost Total Cost Total
2/11/8¢ e e oo mmmmsmamos e e —mm e Pirect-----------omooo-
Item Qty Unit Sub. Mat. Labor  Equip. Sub. Mat. Labor Equip. Cost Comments
MOBILIZATION/DEMOBILIZATION

1) Office Trailer (2) 48 MO  1000.00 48000 18000
2) Storage Trailer (1) 48 MO 500,00 24000 24000
3} Construction Survey LS 15000.00 15000 15000
4) Portable Communication Equipment 8 SETS 1500.00 12000 12000
§5) Equipment Mobilization/Demobilization LS 25000.00 25000 25000
6) Site Utilities 48 MO  4000.00 192000 192000
7) Security 48 MO 10000.00 480000 480000
8) Decontamination Trailer 48 MO 1500.00 72000 72000
DECONTAMINATION FACILITIES AND SERVICES
1) Laundry Service 192  WKS 250.00 418000 18000
2) Truck Decon Pad

a) Concrete Pad - 8" 480 cY 70.00 125.00 5.00 33600 60000 2400 936000

b) Gravel Base - 6" 360 cy 7.50 3.33 8.00 2700 1199 2880 6779

c} Curb 1440 LF 3.07 1.99 .06 4421 2866 72 7358

d) Collection Sump 12 1450.00 500.00  220.00 17400 6000 2640 26040

e) Splash Guard 9600 SF 1.25 1.00 12000 9600 21600
3) Decontamination Services 48 MO  1200.00 57600 57600
4) Decon Water 633600 GAL .20 126720 126720
5) Personnel Decon Pad

a) Concrete Pad - 4" 36 cy 70.00 125.00 5.00 2520 4500 180 7200

b) Gravel Base - 4" 36 cY 7.50 3.33 8.00 270 120 288 678

c) Curb 720 LF 3.07 1.99 .05 2210 1433 36 3679
6) Clean Water Storage Tank 6 3000.00 300.00 18000 1800 19800 3000 Gallon
7) Spent Water Storage Tank 6 5000.00 400.00 30000 2400 32400 5000 Gallon

SOIL REMOVAL

1) Excavate Metals Contaminated Soil 600 cY . .59 1.00 354 600 954

OFFSITE FIXATION LANDFILL DISPOSAL
1) Hauling Waste 18000 MI 5.00 90000 90000 40 Tr. @ 150 Mi,
2) Fixation/Landfill Disposal 891 TON 180.00 160380 160380

LOW TEMPERATURE THERMAL STRIPPING
1) Fxcavate PCBs Contaminated Soil 300 cy .59 1.00 177 300 177
2) Hauling To Thermal Stripping Area 300 cYy .65 2.00 195 600 795
3) Low Temperature Thermal Stripping 445  TON 220.00 97900 97900
4) Residue Analysis 15 220.00 3300 3300

BUILDING FOUNDATION REMOVAL

1)} Concrete Floor Demolition 74000 SF 2.145 L 181300 32560 213860
2) Hauling Waste Concrete 11400 MI 5.00 57000 57000 111 Tr., @ 100 Mi.
3) Waste Concrete Disposal 2775 TON 100.00 277500 277500

LOW TEMPERATURE THERMAL STRIPPING
1) Excavate VOAs Contaminated Soil 239900 CcY 2.15 3.57 515785 856443 1372228
2) Shoring/Sheet Piling 189000 SF 15.00 2835000 2835000
3) Hauling To Thermal Stripping Area 263890 cY .65 2.00 171529 527780 639309
4) Mobilization/Demobilization LS 200000.00 200000 200000
5) Low Temperature Thermal Stripping 356250 TON 110.00 39187500 39187500

6) Residue Analysis 1400 184.00 257600 257600 1 Sample/bay



NAVAL, WEAPONS INDUSTRIAL RESERVE PLANT
Bethpage, New York

Excavation, Fixation Metals, Offsite Landfill Disposal
Excavation, Onsite Low Temperature Thermal Stripping

Current Industrial Use
Alternaiive 8SA
Sheet 2 of 2

INUDaR AL
ANRDISAS

2/11/94

SO1L REMOVAL
1) Excavate Other Metals And Organics
Contaminated Soil
OFFSITE LANDFILL DISPOSAL
1} Hauling Waste
2) Landfill Disposal
RESTORATION
i1l Treated Soil
ace, Spread & Compact
i1}

ace, Spread & Compact
3) Revegetation

Burden @ 30X of Labor Cost
Labor @ 10X of Labor Cost
Material @ 10X of Material Cost

SubContract @ i0X of Sub. Cost

Health & Safety Monitoring @ 4%

Total Field Cost

Contingency @ 20X of Total Field Cost
Engineering € 6X of Total Field Cost
TOTAL COST THIS PAGE

51900

1849050

Unit

CY

fartd

MSF

Sub. Mat. Labor  Equip
.59 1.00
5.00
100.060
.26 1.50
.84 2.67
4.00 2.70 7.43
.84 2.67
24.60 8.40 6.68

51900

169545
668

3076161

67587120

440288
146763

Total Cost
Sub. Mat., Labor
30621
9245250
9151700
55552
192528
254000 171450
53340
2460 840
62663450 379581 1467628
440288
146763
37958
6266345
68928795 417539 2054679

15141009
7447847
83467330
3338693

86806021

17361205

ronnncy

BYAYI.ISLIE]

1109 Tr.@ 150 Mi.



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT

Bethpage, New York

Excavation, Fixation Metais, Offsite Landfiil Disposal

Excavation, Onsite Low Temperature Thermal Stripping
NPfaitn l-ndf-ll

Purnmval ian Nihan Matala dnd Neueanina

EXCaVaALIGH VLT nflaisS ARG vrganiCs, viisiie wanaris

Futurc Residential Use
Alternnlive SO0

Sheet 1| of 2

(NWBS5B)

2/11/94

MOBILIZATION/DEMOBILIZATION
i) Office Trailer {2}
2) Storage Trajler (1)

3) Construction Survey

4) Portable Communication Equipnent
5) Eunipment Mobilization/Demobilizat
6) Site Utilities

7) Security

B) Decontamination Trailer

DECONTAMINATION FACILITIES AND SERVICES

1) Laundry Service
2) Truck Decon Pad

2t Nrvowmate D4 _ a¥f
a@j woncCicuc raG - o

b) Gravel Base - 6"

c) Curb

d} Collection Sump

e) Splash Guard
3) Decontamination Services
4) Decon Water
5) Personnel Decon Pad

a) Concrete Pad - 4"

Y MNeoo.o 1 Do A"
v uraves pasc —

c) Curb
Clean Water Storage Tank
Spent Water Storage Tank
SOIL REMOVAL
1) Excavate Metals Contaminated Soil

— N

OFFSITE FEIXATION LANDFILL DISPOSAL

Hauling Waste

Fixation/Landfill Disposal

i.0W TEMPERATURE THERMAL STRiPPiN
1) Excavate PCBs Contaminated Soil
2) Hauling To Thermal Stripping Area
3) Low Temperature Thermal Stripping
4) Regidue Analygis

BUILDING FOUNDATION REMOVAL

1) Concrete Floor Demolition
2) Hauling Waste Concrete

3) Maste Concrete Disposal

N
- —

LOW TEMPERATURE THERMAL STRIPPING

1) Excavate VOAs Contaminated Soil

2} Shoring/Sheet Piling

3) Hauling To Thermal Stripping Area

4) Mohilization/Demobhiligation

5) Low Te-pernture Theraal Stripping
6) Residue Analysis

ann
foU

360
1440
12
9600
48
633600

36
36
720
[

6
600

18000
891

300

ann
Juv

445
15

74000
11400
2715

239900

18JUYUV

263890

356250
1400

GAL

cYy

Pai's

vi

LF

cY

Mi
TON

CcY
cY

TON

SF

TON

cy

L9
ToN

isposa

4000.00
10000.00
1500.00

250.00

1200.00
.20

400.00

.59

th &
w0

2.45

2.15
.65

£ on
J.Uv
8.00

.08

220.00

5.00
8.00

.05

1.00

44

3.57

2.00

Total Cost Total
------------------------------- Direct-------o-voooonn
Sub. Mat. Labor Equip. Cost Comment s
8000 18000
24000 24000
15000 15060
12000 12000
25000 25000
192000 192000
48000¢ 180000
72000 72000
18000 18000
3136060 60000 2400 56000
2700 1199 2880 6779
4421 2886 72 7358
17400 6000 2640 26040
12000 9600 21600
57600 57600
126720 126720
2520 4500 180 7200
270 120 288 678
2210 1433 36 3679
18000 1800 10800 3000 Gallon
30000 2400 32400 5000 hnllon
354 600 951
90000 90000 10 Tr. ® 150 Mj.
160380 160380
177 300 177
155 6560 755
97900 97900
3100 3300
181300 32560 213860
§7000 57000 111 Tr. @ 100 Mi,
277500 277500
515785 856413 1372228
2835000 28350060
171529 527780 699309
200000 200000
39187500 39187500
257600 257600 | Sample/hay



NAVAL, WEAPONS INDUSTRIAL RESERVE PLANT
Bethpage, New York

Excavation, Fixation Metals, Offsite Landfill Dlsposal
Excavation, Onsite Low Temperature Thermal Stripping

Excavation Other Metals And COrganics

Future Residential Use
Alternative S9B

Sheet 2 of 2

(NWBS5B)

2/11/9%4

SOIL REMOVAL
1) Excavate Other Metals And Organics
Contaminated Soil
OFFSITE LANDFILL DISPOSAL
1) Hauling Waste
2) Landfill Disposal
RESTORATION
1) Backfill Treated Soil
a) Place, Spread & Compact
2) Backfill
a) Place, Spread & Compact
3) Revegetation

Burden @ 30X of Labor Cost

Labor @ 10X of Labor Cost

Material @ 10X of Material Cost
SubContract @ 10X of Sub. Cost

Total Direct Cost

Indirects @ 75X of Total Direct Labor
Profit @ 10X of Total Direct Cost

Health & Safety Monitoring @ 4%
Total Field Cost

Contingency @ 20X of Total Field Cost
Engineering @ 6% of Total Field Cost

TOTAL COST THIS PAGE

Nffecits Landfi

8y viiS1ILe uanGii

Qty

45900

1628100
80582

230700
230700
56000
56000
100

Cost

Unit

CcY

=
©

Unit Cost

Sub. Mat. Labor Equip.

.59 1.00
5.00
100.00

.26 1.50

.84 2.67

4.00 2.70 7.43

.B4 2.67

24.60 8.40 6.68

Total Cost

Total
Direct
Cost

8110500
8058200

59982
193788
151200

224000

45900

346050
615969
416080

1939520
668

H1 10600
8058200

106032
809757
791280

156560
3968

60465200

6046520

349581 1439188

431756
143919

3000966

65254935

431756
143919
34958
6016520

66511720

384539 2014863

1511147

3000966

71912088

1511147
7191209
806144144
3224578

83839021

16767804
5030341

105637167

A618 Tr.@ 100 Mi.



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT
Bethpage, New York

Excavation, Soil Washing, Onsite Backfill
Current Industrial Use

Alternative S10A

Sheet. 1 of 2
(NWBS6A) Unit Cost Total Cost lotal
2711794 e o e e m e Pirect---—----~-—--n-—-
Item Qty Unit Sub. Mat. Labor Equip. Sub. Mat. Labor Equip. Cost Comment s
MOBILIZATION/DEMOBILIZATION
1) Office Trailer (2) 48 MO  1000.00 48000 18000
2) Storage Trailer (1) 18 MO 500.00 24000 24000
3) Construction Survey LS 15000.00 15000 15000
4) Portable Communication Equipment 8 SETS 1500.00 12000 12000
5) Equipment Mobilization/Demobilization LS 25000.00 25000 25000
6) Site Utilities 48 MO  4000.00 192000 192000
7) Security 48 MO 10000.00 480000 480000
8) Decontamination Trailer 48 MO 1500, 00 72000 72000
DECONTAMINATION FACILITIES AND SERVICES
1) Laundry Service 192  WKS 250.00 48000 18000
2) Truck Decon Pad
a) Concrete Pad - 8" 480 cY 70.00 125.00 5.00 33600 60000 2400 36000
b) Gravel Base - 6" 360 cy 7.50 3.33 8.00 2700 1199 2880 6779
c) Curb 1440 LF 3.07 1.99 .05 4421 2866 72 7358
d) Collection Sump 12 1450.00 500.00 220.00 17400 6000 2640 26040
e) Splash Guard 9600 SF 1.25 1.00 12000 9600 21600
3) Decontamination Services 48 MO  1200.00 57600 57600
4) Decon Water 633600 GAL .20 126720 126720
5) Personnel Decon Pad
a) Concrete Pad - 4" 36 cY 70.00 125.00 5.00 2520 4500 180 7200
b} Gravel Base - 4" 36 CcY 7.50 3.33 8.00 270 120 288 678
¢) Curb 720 LF 3.07 1.99 .05 2210 1433 36 31679
6) Clean Water Storage Tank 6 3000.00 300.00 18000 1800 19800 3000 Gallon
7) Spent Water Storage Tank 6 5000.00 400.00 30000 2400 32400 5000 Gallon
BUILDING FOUNDATION REMOVAL
1) Concrete Floor Demolition 74000 SF 2.15 44 181300 32560 213860
2) Hauling Waste Concrete 11400 MI 5.00 57000 57000 11} Tr. @ 100 Mi.
3) Waste Concrete Disposal 2775 TON 100.00 2717500 277500
SOIL REMOVAL
1) Excavate Contaminated Soil 296400 cY .96 1.58 284544 468312 752856
2) Shoring/Sheet Piling 189000 SF 15.00 2835000 2835000
3) Hauling To Soil Washing Area 326040 CcY .58 1.7 179322 557528 736850
SOIL WASHING
1) Mobilization/Demobilization LS 100000.00 100000 100000
2) Soil Washing 326040 CcYy 150.00 48906000 18906000
RESTORATION
1) Backfill Treated Soil 296400 CY .26 1.50 77064 444600 821661
a) Place, Spread & Compact 296400 cY .84 2.67 248976 791388 1040364
2) Revegetation 100 MSF 24.60 8.40 6.68 2460 840 668 3968

53275820 125581 1061963 2303552 56766917



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT
Bethpage, New York

Excavation, Soil Washing, Onsite Backfill
Current Industrial Use

Alternative S10A

Sheet 2 of 2

(NWBS6A)

2/11/94

PAGE 1 TOTAL

Burden € 30X of Labor Cost

Labor @ 10X of Labor Cost

Material @ 10X of Material Cost
SubContract @ 10% of Sub. Cost

Total Direct Cost

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

Health & Safety Monitoring @ 4X

Total Field Cost

Contingency @ 20X of Total Field Cost
Engineering @ 6X of Total Field Cost

TOTAL COST THIS PAGE

Qty

Unit

Unit Cost
Sub. Mat. Labor  Equip. Sub.
53275820
5327582
58603402

Total Cost Total
Direct
Cost

125581 1061963 2303552 56766917

318589 318589

106196 106196

12558 12558
6327582

138139 1486748 2303552 62531842

1115061 1115061
6253184
63900087
2796003

72696091

14539218
4361765

91597075



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT
Bethpage, New York

Excavation, Soil Washing, Onsite Backfill

Future Residential Use
Alternative S10B
Sheet 1 of 2

(NWBSGB)

2/11794

MOBILIZATION/DEMOBILIZATION
1) Office Trailer (2}
2) Storage Trailer (1)
3} Construction Survey
4) Portable Communication Equipment

§) Equipment Mobilization/Demobilization

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"
c) Curb
d)} Collection Sump
e) Splash Guard
3) Decontamination Services
4) Decon Water
8) Personnel Decon Pad
a) Concrete Pad - 4"
b) Gravel Base - 4"
c) Curb
6) Clean Water Storage Tank
7) Spent Water Storage Tank
BUTLDING FOUNDATION REMOVAL
1) Concrete Floor Demolition
2) Hauling Waste Concrete
3) Waste Concrete Disposal
SOIL REMOVAL
1) Excavate Contaminated Soil
2} Shoring/Sheet Piling
3) Hauling To Soil Washing Area
SOIL WASHING
1) Mobilization/Demobilization
2) Soil Washing
RESTORATION
1) Backfill Treated Soil
a) Place, Spread & Compact
2) Revegetation

Qty

48
48

192

480
360
1440
12
9600
48
633600

36
36
720
6
6

74000
11400
2775

290100
189000
319440

319440
290400

290400
100

Unit

MO
MO
LS
SETS
LS
MO
MO
MO

WKS

cY
CcY
LF

SF
MO
GAL

SF
M1
TON

CY
SF
(% ¢

LS
[ 4

CcY

MSF

Unit Cost

1000.00
500.00
15000.00
1500.00
25000.00
4000.00
10000.00
1500.00

250.00

1200.00
.20

5.00
100.00

15.00

100000.00
150.00

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

.96

.55

.26
.84
24.60 8.40

5.00
8.00
.05
220.00

5.00
8.00
.05

.44

1.58

1.7

Total Cost

Total
Direct
Cost

48000

57600
126720

57000
277500

2835000

100000
47916000

33600
2700
4121

17400

12000

2520
270
2210
18000
30000

2460

60000
1199
2866
6000
9600

4500

120
1433
1800
2400

181300

278784

175692

75504
243936
840

2400
2880

72
2640

180
288

32560

158832

546212

135600
775368
668

18000
24000
15000
12000
25000
192000
180000
72000

18000

96000
6779
7358

26040

21600

57600

126720

7200
678
3679
19800
32400

213860
57000
277500

737616
2835000
721934

100000
17916000

511104
1019304
3968

125581 1045973 2257766 55715141

52285820

3000 Gallon
5000 Gallon

11 Te. @ 100 Mi,



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT
Bethpage, New York

Excavation, Soil Washing, Onsite Backfill
Future Residential Use

Alternative S10B

Sheet. 2 of 2
{NWBS6B) Unit Cost Total Cost Total
270 L it i it Direct-—--------e-mmemnnn
Item Qty Unit Sub. Mat. Labor  Equip. Sub. Mat. Labor Equip. Cost Comments
PAGE 1 TOTAL 52285820 125581 1045973 2257766 55715141
Burden @ 30X of Labor Cost 313792 313792
Labor @ 10X of Labor Cost . 104597 104597
Material @ 10X of Material Cost 12558 12558
SubContract @ 10X of Sub. Cost 5228582 H22R582
Total Direct Cost 57514402 138139 1464362 2257766 61374670
Indirects @ 75X of Total Direct Labor Cost 1098272 1048272
Profit @ 10X of Total Direct Cost 6137467
. 68610409
Health & Safety Monitoring @ 4% 2744416
Total Field Cost 71354825
Contingency @ 20X of Total Field Cost 14270965
Engineering @ 6X of Total Field Cost 4281290

TOTAL COST THIS PAGE 89907080




GROUNDWATER COST ESTIMATES



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT
Bethpage, New York

No Action

Alternative GW1

(OMNWNAG1) 8/10/93

Annual Costs

eE2 22222223 2222232 2232222 2222222322222 3322222232232 2333223133333 3333

ITEM * ITEM & *
x COST PER *
* 5 YEARS ¥ NOTES
FEREERE R R R KRR KRR R R R R R ERE R E LR R EE R RE LR
1. Site Review ¥ 20000.00 * Analysis Review performed for
¥ * years 5,10,15,20,25,30
* *
KRR ERE LR R KRR R LKL RREXKE KRR LR R R R R LR ERK L
¥ * Post Remedial monitoring will
TOTAL ANNUAL ¥ ¥ be performed for years
CcosT ¥ 20000.00 * 5,10,15,20,25,30

FEEEEEXEXRREXERKE KR KX R R R XK E XX KRR KRR RXREE KRR KX R KRR RKERREXERE KX X RE XX K



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT
Bethpage, New York

No Action

Alternative GW1

(PWANAGW1) 8/10/93

56 *%*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 0
2. 0 & M COSTS 0
3. ANNUAL COSTS 0 0 0 0 0 20 (] 0 0 0 20 0
4. ANNUAL DISCOUNT RATE=5X 1 .952 .907 .864 .823 .784 .746 .11 .611 .645 .614 .585
PRESENT WORTH = 0 0 0 0 0 16 (] 0 0 0 12 0
12 13 14 15 16 17 18 19 20 21 22 23
0 & M COSTS ' 0 0 0 20 0 0 0 0 20 0 ] 0
ANNUAL DISCOUNT RATE=5%X .557 .53 .505 .481 .458 .436 .416 .396 .3717 .359 .342 .326
PRESENT WORTH = (] 0 0 10 0 0 0 0 8 ()} 0 0
24 25 26 217 28 29 30 TOTAL
- PRESENT
0 & M COSTS 0 20 0 0 0 0 20 WORTH
ANNUAL DISCOUNT RATE=5% .31 .295 .281 .268 .255 .243 .231 {000°S)

PRESENT WORTH

[}
(-]
[-J
o
(-]
(=]
o
o
a



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT
Bethpage, New York

Monitoring Of Existing Potable Water Supplies
Alternative GW2

{NWBGW2) Unit Cost Total Cost
8/3/93 -- -—- D

Item Qty Unit Sub. Mat. Labor Equip. Sub. Mat., Labor
1) Monitoring Wells 1800 LF 80.00 144000

144000 V] 0

Burden @ 30X of Labor Cost 0
Labor @ 10X of Labor Cost 0
Material @ 10X of Material Cost 0
SubContract @ 10X of Sub. Cost 14400
Total Direct Cost 158400 0 0
Indirects @ 75X of Total Direct Labor Cost 0

Profit @ 10X of Tota] Direct Cost

Health & Safety Monitoring @ 10%
Total Field Cost

Contingency @ 20X of Total Field Cost
Engineering @ 10X of Total Field Cost

TOTAL COST THIS PAGE

Total
Direct

Cost

174240
17424

191661

38333
19166

249163



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT

Bethpage, New York
Monitoring Of Existing Potable Water Supplies

Alternative GW2
(OMNWGW2) 8/3/93

Annual Costs

b33 333333333333 33 333223333322 23 3323222222223 3223222333222 3222322222223

ITEM * ITEM § *

x QUARTERLY *

* SAMPLING x NOTES
EEERKEEERRKEEEKKEERKAEEEERKKE XX KRR ERE XXX ERXERKXREEEERRKEREXXX XXX XXXKREXR
1. Sampling * 10000.00 * 6 groundwater samples

x ' * 30 manhours per sampling period.

* ¥ (quarterly) plus travel,

* * living & shipping costs.
EREEEEERERERRREEREEEEEER KR KRR KKK RR R KRR LR ER LR R EEEEEREXREXE XX XXX RRELEES
2. Analysis * 12480.00 * 8 groundwater samples,

* * per sampling period.

* ¥ (inc. blank & duplicate)

* * Volatile Organics
T T I A s T P I I T IR R
3. Reporting * 4800.00 * 20 manhours per report

x * plus other direct costs
FRXEREXXERXREERXRREEEXXEEREKK R R RRKEEREXREXRERRKKERRERKEEEXRK XX EXRKKRERL

* * Post Remedial monitoring will

- TOTAL ANNUAL * * be performed quarterly for
COST x 27280.00 * years 1 thru 30

EI 222222222222 222 2 2222222222222 2222222222222 222322222332 22 3223323



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT
Bethpage, New York

Monitoring Of Existing Potable Water Supplies
Alternative GW2

{ PWANGW2) 8/3/93

669 *E*PRESENT WORTH ANALYSIS###
COST/YEAR COST OCCURS ($000°S)
COST COMPONENT 0 1 2 3 ‘ 5 6 7 8 9 10 1
1. CAPITAL COST 249.2
2. 0 & N COSTS 27.3 ,
3. ANNUAL COSTS 249.2 27,3 27.3 27.3  27.3  27.3 27.3 27.3 27.3 27.3 27.3  27.3
4. ANNUAL DISCOUNT RATE=5% 1 .952  .907 .864 .823  .784  .746  .711  .677 ~ .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 & M COSTS 27.3  27.3  27.3  27.3 27.3  27.3 27.3  27.3 21.3  27.3  27.3  27.3
ANNUAL DISCOUNT RATE=5% .557 .53 .505  .481  .458  .436  .416  .396  .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
- I —— PRESENT
0 & M COSTS 27.3 27.3 27.3 27.3 27.3 27.3  27.3 WORTH
ANNUAL DISCOUNT RATE=5% .31 .295  ,281  .268  .255  .243  .231 (000°8)
ZSs==z==c
PRESENT WORTH = 8 8 8 7 7 7 6 669



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT
Bethpage, New York

Groundwater Treatment System

Of Existing Potable Water Supplies

Air Stripping

Alternative GW3A

(NWBGW3AS) 8/3/93

Page 1 of 2

1) SITE PREPARATION

2) EQUIPMENT

3) PIPING & INSTRUMENTATION
4) FOUNDATION & STRUCTURAL
5) ELECTRICAL

Burden @ 30X of Labor Cost
Labor @ 10X of Labor Cost
Material @ 10X of Materjal Cost
Subcontract @ 10X of Sub. Cost

Total Direct Cost

Indirects @ 75X of Total Direct Labor Cost
Profit @ 10X Total Direct Cost

Total Field Cost

Contingency @ 20X of Total Field Cost
Engineering @ 15% of Total Field Cost

SUMMARY

Sub. Mat Labor Equip.
10000 0 9885 16180 36065
0 366000 24600 12000 402600
0 91900 37444 6748 136092
0 8505 15750 945 25200
15000 §9215 36050 0 110265
25000 525620 123729 35873 710222
37119 37119
12373 12373
52562 52562
2500 2500
27500 578182 173221 35873 814776
129915 129915
81478
1026169
205234
153925
1385328

Total Cost This Page



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT
Bethpage, New York

Groundwater Treatment System

Of Existing Potable Water Supplies

Air Stripping

Alternative GW3A

Page 2 of 2
(NWBGW3A) 8/3/93 Unit Cost Total Cost Total
-------------------------------------------------- Direct --------------
1tenm Qty Unit Sub. Mat. Labor Equip. Sub. Mat. Labor Equip. Cost Comment s
SITE PREPARATION
1) Mobilization LS 4000.00 6000.00 4000 6000 10000
2) Site Survey LS 10000.00 10000 10000
3) Clearing & Grubbing 1 AC 1165.00 1840.00 1165 1840 3005
4) Earthwork Grading 3000 CcYy .24 .78 720 2340 3060
5) Demobilization LS 4000.00 6000.00 1000 6000 10000
10000 0 9885 16180 36065
EQUIPMENT
1) Air Stripper Systea incl. Tower, 3 110000.00 7000.00 4000.00 330000 21000 12000 363000 14" dia. » 10’
Packing, Blower
2) Effluent Distribution Pumps 6 6000.00 600.00 36000 3600 39600

0 366000 24600 12000 402600

PIPING & INSTRUMENTATION
1) Extraction Wells To Air Stripper

a) Collection Piping - 10" 1500 LF 26.00 9.00 39000 13500 52500
a) Collection Piping - 12" 900 LF 35.00 12.00 31500 10800 42300
b) Excavation,Backfill,Compaction 1400 LF 4.36 2.64 6104 3696 9800
c) Pipe Bedding 1400 LF 1.49 2.09 2086 2926 5012
d) Revegetation 14 MSF 50.00 11.00 9,00 700 154 126 980
2) Valves
a) 12" 15 900.00 200.00 13500 3000 16500
b) 14" 6 1200.00 300.00 7200 1800 9000
3) Level Control System 3 2500.00 1000.00

0 91900 37444 6748 136092

FOUNDATION & STRUCTURAL

1) Air Stripper Foundation 54 cY 135.00 250.00 15.00 7290 13500 810 21600
2) Puap Foundation 9 CcY 135.00 250.00 15.00 1215 2250 135 3600

0 8505 15750 915 25200

ELECTRICAL

1) Power Supply LS 15000.00 15000 15000
2) Starter #2 K] 1500.00 720.00 4500 2160 6660
3) Starter #4 6 4450.00 2400.00 26700 14400 11100
4) Disconnect Switch 9 375.00 175.00 3375 1675 1950
5) Conduit, Cable, Control #2 3 930.00 795.00 2790 2385 5175
6) Conduit, Cable, Control #4 [ 1850.00 1130.00 11100 6780 17880
7) Grounding LS 2250.00 2250.00 2250 2250 4500
8) Miscellaneous Wiring LS 4500.00 4500.00 4500 4500 9000
9) Instrumentation LS 4000.00 2000.00 4000 2000 6000

15000 59215 36050 0 110265



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT
Bethpage, New York

Groundwater Treatment System

Of Existing Potable Water Supplies

Air Stripping

Alternative GW3A

(OMNWGW3A) 8/3/93

Annual Costs

E3 2323222222222 2222222323232 3233332223323 2222233332433 2222332332222 2 2 T2

ITEM * ITEM § *

* ANNUAL *

* SAMPLING  * NOTES
ERXEKERERREREERREREEERERRKRKKKEEEEREEEEXRKKKRREKKREREK KKK LR LK KK KKKEE KK
1. Sampling * 2000.00 * 3 groundwater samples

¥ ¥ 20 manhours per sampling period.

* * (annually) plus travel,

x ¥ living & shipping costs.
RERREEREEREERREEE KRR RREEE KRR LR R KRR R LXK LR R ERERREEREEREERRRK KRR KRR RERKKE
2. Analysis ¥ 1950.00 * 5 groundwater samples,

* * per sampling period.

¥ * (inc. blank & duplicate)

* * Volatile Organics
EERXREKAKREEEEEEREREEEEEERREREEXRKEE KR LR EEE XXX EXRERRERRERRK KR XX KKK KX RE KK
3. Reporting * 2200.00 * 20 manhours per report

* * plus other direct costs
EERRREEREEEREERERREREEREERREKREE KRR SR LR ERREXRERRKKKKEREXKKRRE KKK KKK KKK K KR

* * Post Remedial monitoring will

TOTAL ANNUAL * * be performed annually for
COST * 6150.00 * years 1 thru 30

RSP 22 22 2222222222222t 2222332323232 333322232 2222223222222 23 2]



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT
Bethpage, New York

Groundwater Treatment System

0Of Existing Potable Water Supplies
Alternative GW3A

(OMNGW3Al) 8/3/93

Annual Costs - (24 hr/day - 365 days/year)

E2 2332232323333 23332222322 3323223 3232332233323 3222322233223 3222222232t T

* * x x *
* * x x *

ITEM * QTY * UNIT =* UNITS +* ITEM § = NOTE
ERRXERERERER KR KRR RRRE KRR KRR R RR KR EREE KR KR KRR KRR KR KR RR KR EK IR L KR KR KRR EEE KX XL XXX REXEXERERE
1. Energy * * * * *

a. Electric * 1567760 * Kw-hr * .085 * $133260 * Treatment Pla
* x * * ¥
EERERRRERE KR KRR LR IR KRR R KRR R KRR KRR KRR RR R IR E KRR LR KR KL E R R KRR KRR R KRR R R KR KRR EKRK:
2. Maintenance x * x * $24400 * 3X of Capital
* * x * *
EEERERERRERERE KRR R KRR KRR R R RE R KRR KRR R KRR L LR R IR E R AR R KRR KRR R R EERREEK R
3. Operator * * * * $5200 * 4 hrs/wk
* * * * *
EXEEEXRREERERERXREEERKERRRERE KRR XX ER KA XL KRR R KR KRR R R R R KR RR KA KR LR RREE R R KRR KRR RXE XXX T KX K
* * * * x
TOTAL ANNUAL * * * * x
COSTS x * * * $162860 *

e 2222 222 22322 2222222322222 232233 2322223222322 233223233 232233 2323333333323 0333331



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT
Bethpage, New York

Groundwater Treatment Systea

Of Existing Potable Water Supplies
Alternative GW3A

(PWANGW3A) 8/3/93

3984 *++PRESENT WORTH ANALYSIS#%
COST/YEAR COST OCCURS ($000°’S)
COST COMPONENT 0 1 2 3 4 5 6 7 8 9 10 1
1. CAPITAL COST 1385.3
2. 0 & M COSTS 169
3. ANNUAL COSTS 1385.3 169 169 169 169 169 169 169 169 169 169 169
4. ANNUAL DISCOUNT RATE=5% 1 .952  ,907  .864  .823  .784  .746  .711  .677T  .645  .614  .585
PRESENT WORTH = 1385 161 153 146 139 132 126 120 114 109 104 99
12 13 14 15 16 17 18 19 20 21 22 23
0 & M COSTS 169 169 169 169 169 169 169 169 169 169 169 169
ANNUAL DISCOUNT RATE=5% .557 .53 .505  .481  .458  .436  .416  .396  .377  .359  .342  .326
PRESENT WORTH = 94 90 85 81 77 74 70 67 64 61 58 55
24 25 26 21 28 29 30 TOTAL
------------------------------------ - PRESENT
0 & M COSTS 169 169 169 169 169 169 169 WORTH
ANNUAL DISCOUNT RATE=5% .31 .295  .281  .268  .255  .243  .231 (000°s)

[ 1]

o
~
o
(=
L3
~3
oo
(>
o
w

PRESENT WORTH 11 39 3984



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT
Bethpage, New York

Groundwater Treatment System

Of Existing Potable Water Supplies
Granulated Activated Carbon
Alternative GW3B

(NWBGW3BS) 8/3/93

Page 1 of 2

1) SITE PREPARATION

2) EQUIPMENT

3) PIPING & INSTRUMENTATION
4) FOUNDATION & STRUCTURAL

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

Total Direct Cost

Indirects @ 75X of Total Direct Labor Cost
Profit @ 10X Total Direct Cost

Total Field Cost

Contingency @ 20X of Total Field Cost
Engineering @ 15X of Total Field Cost

Total Cost This Page

10000

11000

SUMMARY

Mat Labor Equip
0 9885 16180 36065
600000 60000 30000 690000
76600 33844 6748 117192
10125 18750 1125 30000
686725 122479 54053 873257
36744 36744
12248 12248
68673 68673
1000
755398 171471 54053 991921
128603 128603
99192
1219716
243943
182957
1646617



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT
Bethpage, New York

Groundwater Treatment System

Of Existing Potable Water Supplies
Granulated Activated Carbon
Alternative GW3B

Page 2 of 2
(NWBGW3B) 8/3/93 Unit Cost Total Cost Total
Rt it T D L e e e L L LT Direct ----------~-—~
Item Qty Unit Sub. Mat. Labor  Equip. Sub. Mat. Labor  Equip. Cost Comment s
SITE PREPARATION

1) Mobilization LS 4000.00 6000.00 4000 6000 10000
2) Site Survey LS 10000.00 10000 10000
3) Clearing & Grubbing 1 AC 1165.00 1840.00 1165 1840 3005
4) Earthwork Grading 3000 cY .24 .78 720 2340 3060
5) Demobilization LS 4000.00 6000.00 1000 6000 10000

10000 0 9885 16180 36065

EQUI PMENT

1) Granulated Activated Carbon System 3 200000.00 20000.00 10000.00 600000 60000 30000 690000

0 600000 60000 30000 690000
PIPING & INSTRUMENTATION

1) Extraction Wells To Carbon Unit

a) Collection Piping - 10" 1500 LF 26.00 9.00 39000 13500 52500
a) Collection Piping - 12" 900 LF 35.00 12.00 31500 10800 42300
b) Excavation,Backfill,Compaction 1400 LF 4.36 2.64 6104 3696 9800
c) Pipe Bedding 1400 LF 1.49 2.09 2086 2926 5012
d) Revegetation 14 MSF 50.00 11.00 9.00 700 154 126 980
2) Valves

a) 12" 6 900.00 200.00 5100 1200 6600

0 76600 33844 6748 117192

FOUNDATION & STRUCTURAL
1) Activated Carbon Foundation 75 (% ¢ 135.00 250.00 15.00 10125 18750 1125 30000




NAVAL WEAPONS INDUSTRIAL RESERVE PLANT
Rethpage, New York

Groundwater Treatment System

Of Existing Potable Water Supplies
Granular Activated Carbon

Alternative GW3B

(OMNWGW3B) 8/3/93

Annual Costs

bR 2L RS2SR 222 222222223222 2222 L2222 2223227232222 L 22222223220

ITEM * ITEM § ¥

* ANNUAL ¥

* SAMPLING  * NOTES
FRRXKREREEERERREKXRERERXKEK KRR EXXEERKEERERRER XXX KRR EE LR ERERRERERRER KK
1. Sampling * 2000.00 * 3 groundwater samples

* *¥ 20 manhours per sampling period.

* * (annually) plus travel,

¥ * living & shipping costs.
ERXERKEEREREERERERREEEEERRRRKER KRR EREERERR R EEREEERERERERRKRRRK KK XL LK
2. Analysis * 1950.00 * 5 groundwater samples,

* * per sampling period.

x * (inc. blank & duplicate)

x * Volatile Organics
EXRKEEREREEEEERXXREERERRXRRKK AR E LR R KKK KK EREEEEEXE XX KRR RKKERETERRERERE
3. Reporting * 2200.00 * 20 manhours per report

x * plus other direct costs
L2 2222 23222222 R R PR P T P Y P T T TS T

* * Post Remedial monitoring will

TOTAL ANNUAL b * be performed annually for
COST * 6150.00 * years 1 thru 30

FEXEEXREREKKEREREEXXEEREE KRR XX RKEX AR RKK KRR KRR RXXERREEREXX L XL L XX KKE R XS



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT
Bethpage, New York

Groundwater Treatment System

Of Existing Potable Water Supplies
Alternative GW3B

{OMNGW3B1) 8/3/93

Annual Costs - (24 hr/day - 365 days/year)

F33 3233333332333 3333333332 3333 323332332333 23 3232233323322 222323 2323223232232 323233233 32333323223 %39

* * x * *
* * * * x
ITEM * QTY * UNIT * UNITS = ITEM § = NOTES
T T T I T e P e R R S R SR TR g e 2 R 2 T2 TR o2 Tl R P P T
1. Maintenance * * * x $9900 * 1% of Capital Cost
* * * * *
EEEEEE LR LR R R R R R R TR R R TR LR R R R LR LR AR R R R LR R LR R R R E X R L LR TT X XL LA LXXEEXXEXXRERKXEXTTRXL
2. Operator * * * * $5200 * 4 hrs/wk
% * * x *
EEETRXEEREEERXERRRKERR R L LR KRR EX XKL LR R TR LK EXE LR KL XX LA XL XRELLXXXXERXREXXXRRXXRXKXXEREXXRLRS
3. Activated Carbon ¥ * x * x
a. Liquid x 3000 * LB x 1.00 * $3000 *
LT TR 2222 i 2 ez 22 T2 22 222222 TR 2222 222 222 2 IR T T LT
* * * x x
TOTAL ANNUAL * * * * *
COSTS * * * x $18100 *

be 22 222222122322 2222222223 2222222222223 2322322232323 233223333 233323 2322323233323 23333 2233333333333



NAVAL, WEAPONS INDUSTRIAL RESERVE PLANT
Bethpage, New York

Groundwater Treatment System

Of Existing Potable Water Supplies
Alternative GW3B

( PWANGW3B) 8/3/93

2020 *+++PRESENT WORTH ANALYSIS###
COST/YEAR COST OCCURS ($000°S)
COST COMPONENT 0 1 2 3 4 5 6 7 8 9 10 1
1. CAPITAL COST " 1646.6
2. 0 & M COSTS 24.3
3. ANNUAL COSTS 1646.6  24.3 24,3 24.3 24.3 24.3 24.3 24,3 243  24.3  24.3  24.3
4. ANNUAL DISCOUNT RATE=5% 1 .952  ,907 .864  .823  .784  .746 .71} .677  .645  .614  .585
PRESENT WORTH = 1647 23 22 21 20 19 18 17 16 16 15 14
12 13 14 15 16 17 18 19 20 21 22 23
0 & M COSTS 2.3 24.3 24,3 24.3  24.3  24.3 243 24.3  24.3 243 24.3  24.3
ANNUAL DISCOUNT RATE=5% .557 .53 .505  .481  .458  .436  .416  .396  .377  .359  .342 326
PRESENT WORTH = 14 13 12 12 11 11 10 10 9 9 8 8
24 25 26 27 28 29 30 TOTAL
- e -—- - PRESENT
O & M COSTS 24.3 24,3 24,3 24.3 243 243 243 WORTH
ANNUAL DISCOUNT RATE=5% .31 .295  .281  .268  .255  .243  .231 (000°S)
S=S=m==S=xs
PRESENT WORTH = 8 7 7 7 6 6 6 2020



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT

Bethpage, New York
Groundwater Treatment System

Extraction, Precipitation/Filtration, Air Stripping

And Reuse
Alternative GW4A
(NWBGW4AS) B/30/93
Page 1 of 4

1) SITE PREPARATION

2) EQUIPMENT

3) PIPING & INSTRUMENTATION
4) FOUNDATION & STRUCTURAL
§) ELECTRICAL

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

Total Direct Cost

10000
688000
0
308000
10000

1016000

101600

1117600

Indirects @ 75X of Total Direct Labor Cost

Profit @ 10X Total Direct Cost

Health & Safety Monitoring @ 3%

Total Field Cost

Contingency @ 20% of Total Field Cost
Engineering @ 15X of Total Field Cost

Well Installation Field Engineering & Monitoring

Total Cost This Page

0
1544400
321150
73000
114175

2052725

205273

2257998

SUMMARY

Labor Equip
17823 29086 56909
202700 64500 2499600
171916 19762 512828
135250 6750 523000
86450 0 210625
614139 120098 3802962
184242 184242
61414 61414
205273
101600
859795 120098 4355490
644846 644846
435549
5435885
163077
5598962
1119792
839844
30000
7588598



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT

Bethpage, New York
Groundwater Treatment System
Extraction, Precipitation/Filtration, Air Stripping
And Reuse
Alternative GW4A
Page 2 of 4
(NWBGW4A) 8/30/93

Item

SITE PREPARATION
Mobilization
Site Survey
Clearing & Grubbing
Earthwork Grading
Demobilization

Qty

2)
3)
4)
5)
6)
7)
8)
9)
10)
11)
12)
13)
14)
15)
16)
17)
18)

EQUIPMENT
Monitoring Wells

Groundwater Extraction Wells
Extraction Well Pumps
Equalization Tank
Equalization Tank Mixing Systea
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
Filtrate Recycle Pump
Stripper Transfer Tank

Air Stripper Supply Pump
Air Stripper Tower incl.
Packing, Blower (Onsite)
Recharge Puaps

Ferrous Sulfate Feed System
Polymer Feed System

Air Compressor

Sump Pump

4400

2100

0N e D\ et et D\ b bt s OO et DN Mt D b

DO e et s DO

LF

LF

Unit Cost

10000.00

80.00

160.00

3000.
30000.
18000.
4000.
196000.
2000.
20000.
110000.
12000.
12000.
30800.

5000.

00
00
00
00
00
00
00
00
00
00
00
00

6000.00

1165.00
.24
6000.00

600.00
3000.00
1800.00
600.00
49000.00
300.00
2000.00
11000.00
1200.00
1200.00
7700.00

800.00

8000.00

1840.00
.78
8000.00

3000.00

5500.00

125000.00 25000.00 12500.00

3800.
1800.
1200.
3000.
130000.

3000.
10000.
7000.
6000.
2000.

00
00
00
00
00

00
00
00
00
00

600.00
300.00
300.00
400.00
8000.00

400.00
2500.00
1000.00

800.00

400.00

§5000.00

Total
Direct
Coat.

11000
10000

56909

352000

336000
25200
36000
19400

9200
245000
4600
22000
1012000
13200
13200
38500
11600
162500
4400
1200
1500
6800
113000

6800
12500
8000
"HRO0O
1800

4 @ 300’

4 @ 500

7 @ 300°
200-300 gpm
30000 gallon

1900 gpm

10000 gallon

1200 mm

1’ Lo

1900 wpm

Total Cost
Sub. Mat. Labor  Equip.
6000 8000
10000
3495 5520
2328 7566
6000 8000
10000 0 17823 25086
352000
336000
21000 4200
30000 3000 3000
18000 1800
8000 1200
196000 49000
4000 600
20000 2000
880000 88000 14000
12000 1200
12000 1200
30800 7700
10000 1600
125000 25000 12500
3800 600
3600 600
1200 300
6000 800
130000 8000 5000
6000 800
10000 2500
7000 1000
6000 800
4000 800
688000 1544400 202700 64500

2199600



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT

Bethpage, New York
Groundwater Treatment System

Extraction, Precipitation/Filtration, Air Stripping

And Reuse
Alternative GW4A
Page 3 of 4
(NWBGW4A) 8/30/93

PIPING & INSTRUMENTATION

Qty

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 Interconnection Piping

a) 2"
b) 3"
c) 12"
d) 14"
3) Air Piping
a) 2"
4) Valves
a) 172"
b) 2"
c) 12"
d) 14"
5) Level Control System

FOUNDATION & STRUCTURAL

1} Treatment Building

2) Building Foundation

3) Equipment Foundation
4) Loading/Unloading Area
5) Parking Area

2100
1000
1000
500
1600
4100
4100
41

100
200
800
300

300

10000
350
100

5600
800

Unit

Unit

50.00

13.00
19.50
78.00
91.00

13.00

60.00
180.00
1000.00
1200.00
2000.00

Cost

315.00
250.00

Total Cost

2050

1300
3900
62400
27300

3900

1080
720
22000
9600
16000

14100
6000
7000
4500

17600

17876
6109

451

700
2100
33600
14700

2100

540
240
5500
2400
6400

10824
8569
369

Total
Direct
(‘ost

126000
19000
22000
17500
65600
28700
14678

2870

2000
6000
96000
42000

6000

1620
960
27500
12000
22400

0 321150

300000
15.00
15.00
5600
2400

59500
13500

171916

110250
25000

512828

300000
175000
10000
5600
2100

308000

73000

135250

6750

523000

G0 5 100



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT

Bethpage, New York

Groundwater Treatment System

Extraction, Precipitation/Filtration, Air Stripping

And Reuse
Alternative GW4A
Page 4 of 4
(NWBGW4A) 8/30/93 Unit Cost Total Cost Total
et e ot e e Direct ——-cmeee
Itea Qty Unit Sub. Mat. Labor Equip. Sub. Mat. Labor  Equip. Cost Comments
ELECTRICAL
1) Power Supply LS 10000.00 10000 10000
2) Well Pump Feeder Cable 4100 LF 3.00 4.50 12300 18450 30750
3) Starter #2 25 1500.00 720.00 37500 18000 §5500
§) Disconnect Switch 25 375.00 175.00 9375 4375 13750
§) Conduit, Cable, Control #2 25 930.00 795.00 23250 19875 43125
6) Grounding LS 6250.00 6250.00 6250 8250 12500
7) Miscellaneous Wiring LS 13500.00 13500.00 13500 13500 27000
8) Instrumentation LS 7000.00 3000.00 7000 3000 10000
9) Outdoor Lighting LS 5000.00 3000.00 5000 3000 8000

10000 114175 86450 0 210625




NAVAL WEAPONS INDUSTRIAL RESERVE PLANT

Bethpage, New York

(i;roundwater Treatment System

Fxtraction, Precipitation/Filtration, Air Stripping
And Reuse

Alternative GW4A

(OMNWGW4A) B8/30/93

Annual Costs

F313233333 333 2333322333222 2322333332232 3333223223223 222232322222 222222 L2

ITEM x ITEM § *

* QUARTERLY *

* SAMPLING * NOTES
KEEERERERERERERRREREREEERRERKE XX XKLL KR KL KR KERRER LR LKL XX KX KRE R XXX XKL
1. Sampling * 16000.00 * 12 groundwater samples

* * 60 manhours per sampling period.

¥ * (quarterly) plus travel,

* * living & shipping costs.
EEREERERREREXRXERRERERRERERREKRERE LR IR ERERREERRAREARERKE KT XX R XXX RRX XK RRK
2. Analysis * 21840.00 * 14 groundwater samples,

* * per sampling period.

* * (inc. blank & duplicate)

* * Volatile Organics
FEXEEXEXEXERXREREREEEREXKREKEEEXEREREERRRREXRRERXRREXEXERREXERRKERKXKRKR
3. Reporting * 4800.00 * 20 manhours per report

* * plus other direct costs
EEEEREXREREREEXEXRLEEEEXX XX XXX XXKEREEXRRRRKEXEXREXEREKXRREERXEXRXXEXEX

x * Post Remedial monitoring will

TOTAL ANNUAL ¥ * be performed quarterly for
COST x 42640.00 * years 1 thru 30

£33 223222232323 323 2233322332333 232323333332 333 32222322232 2322323322322



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT
Bethpage, Mew yvork

Groundwater Treatment System
Extraction, Precipitation/Filtration,
Air Stripping And Reuse

Alternative GW4A

(OMNGW4Al) 8/30/93

Annual Costs - (24 hr/day - 365 days/year)

b33 3322223222233 2223322322233 3223322322223 3422323223332 333 2233333732233 3323332223333 24373 3333222333

x x x x *
* * x x E
ITEM * QTY * UNIT * (UNITS * ITEM S = NOTES
P R T ST S S S PR 2222222 22 PR DA 2 2 TSR0 2R3 22 P22 23 202 2 B T T Ty P e P
1. Energy * * * * *
a. Electric * 3102900 * Kw-hr * .085 = $263747 * Treatment Plant
* x x * x
S T T T B 0 2 e T T P T T T e T o T o
2. Maintenance * ¥ * * $130000 * 3x of Capital Cost
* * * x *
eI TSR P2 TSR 2SRRI 2 AR SR SIS R S22 2R 222 2 ST A S R T S T O O T P L T P e
3. Operator ¥ 3 * EA., * 40000.00 * $120000 * 1 Operator
* * * * * 2 Shifts/Day
E2 2222 ISR 22T R s 2 2 r 2 2 B A e T e T T T
4. Chemical ¥ ¥ ¥ * *

a. Polymer * 16680 * LB * 2.00 * $33360 *

a. Ferrous Sulfate * 167 * TON = 2000.00 * $334000 *
EXEEXXAREEAEEERKAXEAERREXLRERE L XX XXX REEEREXRERXRRE LXK XS RE LR EXERE XL LR L LR LR XEXLEREERERL X XL
5. Activated Carbon % * bd % x

a. Vapor * * . ® ¥ $228000 *

EXELEXEXEXREEXE XA ERARERERERERSE XXX XL EXEREERR LR LR R XXX LT ELETEXEREER XXX EERXEEEXLRERXLERLTEXLRE TR
6. Sludge Disposal t % % % %

a. Hauling * 70 * LD ¥ 2250.00 * $157500 *

b. Disposal x 1425 * TON % 100.00 = $142500 *
EXXERXEETEEXRXRREERREEEERL AL RE LKA TR RAXL XXX LR RREREXREREAERREEERX XX EERELEL XL LXEEXREXRERERTRLS

x * x * *
TOTAL ANNUAL * * * x ¥
COSTS * * x * $1409107 *

¥XXERELXREEEE LR XX ER KRR XXX XXE XXX E LA XXX EREXRR XXX ER XL LR XXX ERXLRERER LR E XXX R XXX RRXXESEREREEREXE



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT

Bethpage, New York

Groundwater Treatment System

Extraction, Precipitation/Filtration, Air Stripping

And Reuse
Alternative GW4A

( PNANGW4A) 8/30/93
29907

*+*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 7588.6
2. 0 & M COSTS 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=5% 1 .952 .907 .864 .823 .784 .746 111 .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 & M COSTS 1451.7 1451.7 1451.7 1451.7 1451.7 1451.7 1451.7 1451.7 1451.7 1451.7 1451.7 1451.7
ANNUAL DISCOUNT RATE=5% .557 .53 .505 .481 .458 +436 .416 .396 3717 .359 <342 .326
PRESENT WORTH = 809 769 733 698 665 633 604 575 547 521 496 473
24 25 26 27 28 29 30 TOTAL
PRESENT
0 & M COSTS 1451.7 1451.7 1451.7 1451.7 1451.7 1451.7 1451.7 WORTH
ANNUAL DISCOUNT RATE=5X .31 .295 .281 .268 .255 .243 .231 (000°8)
PRESENT WORTH = 450 428 408 389 370 353 335 29907



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT

Bethpage, New York
Groundwater Treatment System

Extraction, Precipitation/Filtration, Air Stripping

And Reuse/Reinjection
Alternative GW4B
{NWBGWABS) 8/30/93
Page 1 of 1

1) SITE PREPARATION

2) EQUIPMENT

3) PIPING & INSTRUMENTATION
4) FOUNDATION & STRUCTURAL
5) ELECTRICAL (Onsite)

6) ELECTRICAL {(Offsite)

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

Total Direct Cost

Indirects @ 75% of Total Direct Labor

Profit @ 10X Total Direct Cost

Health & Safety Monitoring € 3X

Total Field Cost

Contingency @ 20X of Total Field Cost
Engineering @ 12X of Total! Field Cost

15000
1846000
0
308000
10000
15000

2279000
1186100
102700
110775
259220

2194000

219400

3937795

393780

Cost

2413400

Well Installation Field Engineering & Monitoring

Total Cost This Page

4331575

SUMMARY

Labor Equip.

32680 49640 97320
274100 90500 4489600
594618 93026 1873744
190250 10050 611000

84610 0 205385
102260 [ 376480

1278518 243216 7653529
383555 383555
127852 127852

393780

219400

1789925 243216 8778116
1342444 13424414
877812

10998371

329951

11328322

2265664

1359399

100000

15053385



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT

Bethpage, New York

Groundwater Treatment System

Extraction, Precipitation/Filtration, Air Stripper

And Reuse
Alternative GW4B
Page 2 of 4
(NWBGW4B) 8/30/93 Unit Cost Total Cost Total
------------------------------------------------------------------- Direct --------------
Item Qty Unit Sub. Mat. Labor Equip. Sub. Mat. Labor  Equip. Cost Comment s
SITE PREPARATION
1) Mobilization LS 10000.00 12000.00 10000 12000 22000
2) Site Survey LS 15000.00 15000 15000
3) Clearing & Grubbing 8 AC 1165.00 1840.00 9320 14720 24040
4) Earthwork Grading 14000 cY .24 .78 3360 10920 11280
5) Demobilization LS 10000.00 12000.00 10000 12000 22000
15000 0 32680 19640 97320
EQUI PMENT
1) Monitoring Wells 4400 LF 80.00 352000 352000 H @ 300’
4 @ 500°
2) Groundwater Extraction Wells { Omsite) 3150 LF 160,00 504000 504000 7 @ 450
3) Groundwater Extraction Wells (Offsite) 4500 LF 220.00 990000 990000 10 @ 450"
4) Extraction Well Pumps (Onsite) 7 4000.00 400.00 28000 2800 30800 300-400 gpm
§) Extraction Well Pumps (Offsite) 2 4000.00 400.00 8000 800 8800 300-100 gpm
6) Extraction Well Pumps {Offsite) 8 6000.00 600.00 48000 4800 52800 B00-1200 gpm
7) Equalization Tank 1 50000.00 5000.00 5000.00 50000 5000 5000 60000 10000 gallon
8) Equalization Tank Mixing System 1 22000.00 2500.00 22000 2500 24500
9) Clarifier Supply Puap 2 5000.00 400.00 10000 800 10800 2700 ypm
10) Clarifier 1 238000.00 60000.00 238000 60000 298000
11) Clarifier Underflow Pump 2 2000.00 300.00 4000 600 1600
12) Sludge Decant Tank 1 20000.00 2000.00 20000 2000 22000
13) Sand Filter 10 110000.00 11000.00 5500.00 1100000 110000 55000 1265000
14) Clearwell 1 15000.00 1500.00 15000 1500 16500
15) Dirty Backwash Tank 1 12000.00 1200.00 12000 1200 13200
16) Thickener 1 36400.00 9100.00 36400 9100 15500
17} Filter Press Feed Pump 2 5000.00 800.00 10000 1600 11600
18) Filter Press . 1 125000.00 25000.00 12500.00 125000 25000 12500 162500
19) Filtrate Recycle Tank 1 3800.00 600.00 3800 600 1400
20) Filtrate Recycle Pump 2 1800.00 300.00 3600 600 4200
21) Air Stripper Transfer Tank 1 1200.00 300.00 1200 300 1500
22) Air Stripper Supply Pump 2 3500.00 400.00 7000 800 7800
23) Air Stripper Systems incl. 1 150000.00 9000.00 6000.00 150000 9000 6000 165000 16" dia. \ 20°
Tower, Packing, Blower (Onsite)
24) Air Stripper System incl. 8 40000.00 3000.00 1500.00 320000 24000 12000 356000 8’ dia. s 10°
Tower, Packing, Blower (Offsite)
25) Recharge Pumps 10 4000.00 600.00 40000 6000 16000
26) Ferrous Sulfate Feed System 1 10000.00 2500.00 10000 2500 12500
27) Polymer Feed System 1 7000.00 1000.00 7000 1000 8000
28) Air Compressor 1 6000.00 800.00 6000 800 6800
29) Sump Pump 2 2000.00 400.00 4000 800 4800

1846000 2279000 274100 90500 4489600



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT

Bethpage, New York

Groundwater Treatment Systeam

Extraction, Precipitation/Filtration, Air Stripping
And Reuse/Reinjection

Alternative GW4B

Page 3 of 4
(NWBGW4B) 8/30/93 Unit Cost Total Cost fotal
------------------------------------------------------------------- birect -------------
Itea Qty Unit Sub. Mat. Labor Equip. Sub. Mat. Labor Equip. (Cost Comment s
PIPING & INSTRUMENTATION
1) Extraction Wells To Equalization Tank Onsite
a) Well Piping - 8" 3150 LF 52.00 28.00 163800 88200 252000
b) Collection Piping - 8" 1000 LF 15.00 7.00 15000 7000 22000
c) Collection Piping - 10" 1000 LF 26.00 9.00 26000 9000 35000
d) Collection Piping - 12" 500 LF 30.00 11.00 15000 5500 20500
e) Collection Piping - 14" 1600 LF 40.00 13.00 64000 20800 84800
e) Excavation,Backfill,Compaction 4100 LF 4.36 2.64 17876 10824 28700
f) Pipe Bedding 4100 LF 1.49 2.09 6109 8569 14678
g) Revegetation 41 MSF 50.00 11.00 9.00 2050 451 369 2870
2) Extraction Wells To Air Stripper Offsite
a) Well Piping - 10" 5500 LF 26.00 9.00 143000 49500 192500
b) Excavation,Backfill,Compaction 1000 LF 4.36 2.64 4360 2640 7000
c¢) Pipe Bedding 1000 LF 1.49 2.09 1490 2090 3580
d) Revegetation 10 MSF 50.00 11.00 9.00 500 110 90 700
3) Treatment System To Recharge Basin Oftsite
a) Piping - 8" 3400 LF 15.00 7.00 51000 23800 71800
b) Piping ~ 10" 4400 LF 26.00 9.00 114400 39600 154000
c) Piping - 14" 3400 LF 34.00 13.00 115600 44200 159800
d) Piping - 18" 1800 LF 60.00 20.00 108000 36000 144000
e) Piping - 24" 1200 LF 75.00 30.00 90000 36000 126000
f) Excavation,Backfill,Compaction 14200 LF 4.36 2.64 61912 37148 99400
g) Pipe Bedding 14200 LF 1.49 2.09 21158 29678 508136
h) Revegetation 142 MSF 50.00 11.00 9.00 7100 1562 1278 9940
4) Systea Interconnection Piping Onsite
a) 2° 200 LF 13.00 7.00 2600 1400 1000
b) 3 200 LF 19.50 10.50 3900 2100 6000
c) 10" 600 LF 65.00 35.00 39000 21000 60000
d) 14" . 800 LF 91.00 49.00 72800 39200 112000
e) 16" 300 LF 104.00 56.00 31200 16800 48000
§) Air Piping
a) 3" 300 19.50 10.50 5850 3150 9000
6) Valves tnsite
a) 1/2" 12 60.00 30.00 720 360 1080
b) 3" 4 220.00 70.00 880 280 1160
c) 14" 22 1200.00 300.00 26400 6600 33000
d) 16" 8 1600.00 400.00 12800 3200 16000
7) Valves Ofrsite
e) 10" 30 750.00 170.00 22500 5100 27600
8) Level Control Systes 8 2000.00 800.00 16000 6400 22400 Onsite
9) Level Control System 18 2000.00 800.00 36000 14400 50400 Offsite

0 1186100 594618 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

(NWBGW4B) 8/30/93 Unit Cost Total Cost Total
------------------------------------------------------------------- Direct ----------
Item Qty Unit Sub, Mat. Labor Equip. Sub Mat Labor  Equip. Cost Commenl s
FOUNDATION & STRUCTURAL

1) Treatment Building 10000 SF 30.00 300000 300000 1007 x 100°
2) Building Foundation 350 cY 170.00 315.00 15.00 59500 110250 5250 175000
3) Equipment Foundation 200 CcY 135.00 250,00 15.00 27000 50000 3000 80000

4) Air Stripper Foundation 120 cy 135.00 250,00 15.00 16200 30000 1800 48000 Of s ite
5) Loading/Unloading Area 5600 SF 1.00 5600 5600
6) Parking Area 800 SF 3.00 2400 2100
308000 102700 190250 10050 611000

ELECTRICAL Onsite

1) Power Supply LS 10000.00 10000 10000
2) Well Pump Feeder Cable 4100 LF 3.00 4.50 12300 18450 30750
3) Starter #1 8 1350.00 550.00 10800 4400 15200
4) Starter #2 17 1500.00 720.00 25500 12240 37740
§) Disconnect Switch 25 375.00 175.00 9375 4375 13750
6) Conduit, Cable, Control #1 8 655.00 735.00 5240 5880 11120
7) Conduit, Cable, Control #2 17 930.00 795.00 15810 13515 29325
8) Grounding LS 6250.00 6250.00 6250 6250 12500
9) Miscellaneous Wiring LS 13500.00 13500.00 13500 13500 27000
10) Instrumentation LS 7000.00 3000.00 7000 3000 10000
11) Outdoor Lighting LS 5000.00 3000.00 5000 3000 8000
10000 110775 84610 0 205385

ELECTRICAL OFfsite
1) Power Supply LS 15000.00 15000 15000
2) Well Pump Feeder Cable 1000 LF 3.00 4.50 3000 4500 7500
3) Starter #2 20 1500.00 720.00 30000 14400 14400
4) Starter #6 8 13000.00 800.00 104000 6400 110400
" 5) Disconnect Switch 20 375.00 175.00 7500 3500 11000
6) Disconnect Switch 8 600.00 400.00 4800 3200 8000
7) Conduit, Cable, Control #2 20 930.00 795.00 18600 15900 34500
8) Conduit, Cable, Control #6 8 5540.00 2170.00 44320 17360 61640
9) Grounding LS 7000.00 7000.00 7000 7000 11000
10) Miscellaneous Wiring LS 14000.00 14000.00 14000 14000 28000
11) Instrumentation LS 6000.00 3000.00 6000 3000 9000
12) Outdoor Lighting LS 20000.00 13000.00 20000 13000 33000
15000 259220 102260 0 376480



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT

Bethpage, New York

Groundwater Treatment System

Fxtraction, Precipitation/Filtration, Air Stripping
And Reuse

Mternative GW4B

(OMNWGW4B) 8/30/93

Annual Costs

t2 2333322333322 33222332223 2222322322223 3222323232232 3222233233333 33224

ITEM * ITEM §$ ¥

* QUARTERLY *

* SAMPLING * NOTES
ERFREEEREEXREREETREEE KRR KKK KRR RE R R KRR LR LR R ERK LR EXEXEXERER
1. Sampling * 16000.00 * 12 groundwater samples

: * * 60 manhours per sampling period.

x * (quarterly) plus travel,

x * living & shipping costs.
g Ry T et ey P R T I I T T TTT
2. Analysis * 21840.00 * 14 groundwater samples,

¥ * per sampling period.

* * {(inc. blank & duplicate)

¥ * Volatile Organics
FREEXXEXEEXXKRERERXRRRKEERRRAKXRRRERKAREAXREEEXKRRKERE XK EREREX KX RKKERRKKK KK
3. Reporting . * 4800.00 * 20 manhours per report

x * plus other direct costs
EXEEERAEREE XL RERARE LXK RERRRE AR L KR KL RE XKL R RKRE R L XX ERARERERKXERRKKE LK

* * Post Remedial monitoring will

TOTAL ANNUAL * * be performed quarterly for
COST * 42640.00 * years 1 thru 30

FEXEEEXE AR RKEE R R LR R R R KRR LR R AR R R R AR R AR R R R R R KR LR LR TR LR KRR RRERRERKE



VAVAL WEAPONS INDUSTRIAL RESERVE PLANT
Rethpage, \ew York

uroundwater Treatment System
Fxtraction, Precipitation/Filtration,
Air Stripping And Reuse

Alternative GW4B

(OMNGW4B1) 8/30/93

Annual Costs - (24 hr/day - 365 days/vear)

2222332322332 3323223323232 2323323332223 24233333322 333 22233232332 322 3233332343333 3333333333333 T

* x * x *
* * x * *
ITEM x QTY * UNIT =* UNITS +* ITEM § = NOTES
22T R P 2 SR T S R R 2 e 22 22 2T TR 2 T S e I R T T T T
1. Energy * * * * *
a. Electric * 18061900 * Kw-hr * .085 * $1535262 * Treatment Plant
% ¥ x x x
EREEREXEERKERRERREREE KRR X EREX LR KRR S XXX REEELERR XXX R XK EXRR KR X XXX XXX EE XL L RXE XXX KRR XTKREERALTELTXL
2. Maintenance * * * * $262600 * 3X of Capital Cost
* ’ * x * x
P PRy 2 T S T S R AR TR P2 2 2 e 2 2R g R T R T 2T S A T I Y e T T T
3. Operator * 3 * EA. * 40000.00 * $120000 * 1 Operator
* * X * * 2 Shifts/Day
EREXREREE KRR LR XRX KR EX KR LR XX E KRR XX E R R LR AR R R AR R A LA TR XL XXX XKL XXX XXX XX XXX EXXXXXXREXXRTKKES
4. Chemical x * x * x

a. Polymer * 16680 * LB ¥ 2.00 * $33360 *

a. Ferrous Sulfate * 167 * TON * 2000.00 * $334000 *
EREREEXRXXKEXRRERRRRRRERLERAE XA SRR XX ARR KRR XL LR XKL XREREER RS XS ER XX AR XXX XK XL EXXREREXRXETXEXK
S. Activated Carbon ¥ * ¥ i *

a. Vapor * x * * $228000 *

EEXEEEXE XL AL EERERERREERXE XL LR L XL LR LR LA RREEREXRRXRAXEXEEXRA XX XL XXEXT T LA XX XXX ERAXEE LTS XERX KX LS
6. Sludge Disposal * ¥ * * *

a. Hauling * 70 * LD * 2250.00 * $157500 *

b. Disposal * 1425 * TON = 100.00 * $142500 *

22 T2 PR D222 2R R R 2 222 22 2 2 222 pR AR o2 S22 2 22222 22 22 222 222 22202 o222 R 2 g 2 22 STy T A
* x * * x
TQTAL ANNUAL * * * * *
COSTS * x x * $2813222 *

L2 2223 22322322232 2233223222333 2232222332222 2122222232332 23222222222 2222 233323322233 2222323222382 23 3



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT

Bethpage, New York

Groundwater Treatment System

Extraction, Precipitation/Filtration, Air Stripping

And Douagan
nIG ATUST

Alternative GW4B
{PWANGW4B) 8/30/93

58960 #$4PRESENT WORTH ANALYSIS##*
COST/YEAR COST OCCURS ($000'S)
COST COMPONENT 0 1 2 3 4 5 6 7 8 9 10 1
1. CAPITAL COST 15053.4
2. 0 & 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=5% 1 .852  .%07  .864  .823  .784  .746 .71 .677 .65  .6i%  .585
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 & M 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
ANNUAIL DISCOUNT RATE=5% .657 .53 .505  .481  .458  .436  .416  ,396  .377  .359  .342  .326
PRESENT WORTH = 1591 1514 1442 1374 1308 1245 1188 1131 1077 1025 977 931
24 25 26 27 28 29 30 TOTAL
--------------------------------------------------------- PRESENT
0 & 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 Activated Carbon And Reuse

Alternative GW5HA
(NWBGW5AS) 8/30/93
Page 1 of 4

1)} SITE PREPARATION

2) EQUIPMENT

3) PIPING & INSTRUMENTATION
4) FOUNDATION & STRUCTURAL
5) ELECTRICAL

Burden @ 30X of Labor Cost
Labor € 10X of lLabor Cost
Material @ 10X of Material Cost
Subcontract @ 10X of Sub. Cost

Total Direct Cost

Indirects @ 75% of Total Direct Labor

Profit @ 10X Total Direct Cost

Health & Safety Monitoring @ 3%

Total Field Cost

Contingency @ 20X of Total Field Cost
Engineering @ 15X of Total Field Cost

SUMMARY

308000
10000

0
2022400
321150
73000
109620

17823
255100
171916
135250

83010

29086
120100
19762
6750

56909
3085600
512828
523000
202630

1016000

101600

2526170

252617

663099

198930
66310

175698

4380967

198930

66310
252617
101600

1117600

Cost

Well Installation Field Engineering & Monitoring

Total Cost This Page

2778787

928339

696254

175698

5000424

696254
500042
6196720
185902

6382622

1276524
957393
30000

8646539



NAVAL, WEAPONS [NDUSTRIAL RESERVE PLANT
Bethpage, New York

Groundwater Treatment System
Extraction, Precipitation/Filtration,
Granular Activated Carbon And Reuse
Alternative GW5A

Page 2 of 4

(NWBGW5A) 8/30/93 Unit Cost Total Cost Total
------------------------------------------------------------------- birect --------------
Item Qty Unit Sub. Mat. Labor Equip Sub. Mat, Labor  Eguip. Cost Comment s
SITE PREPARATION
1) Mobilization LS 6000.00 8000.00 6000 8000 14000
2) Site Survey LS 10000.00 10000 10000
3) Clearing & Grubbing K] AC 1165.00 1840.00 3495 65520 9015
4) Earthwork Grading 9700 cY .24 .78 2328 7566 9894
5) Demobilization LS 6000.00 8000.00 6000 8000 11000
10000 0 17823 29086 56909
EQUIPMENT
1) Monitoring ¥Wells 4400 LF 80.00 352000 352000 8 @ 300'
4 @ 500°
2) Groundwater Extraction Wells 2100 LP 160.00 336000 336000 7 @ 300°'
3) Extraction Well Pumps 7 3000.00 600.00 21000 4200 25200 200-300 qpm
4) Equalization Tank 1 30000.00 3000.00 3000.00 30000 3000 3000 36000 20000 sallon
5) Equalization Tank MNixing Systenm 1 18000.00 1800.00 18000 1800 19800
6) Clarifier Supply Pump 1 4000.00 600.00 4000 600 4600
7) Clarifier 1 196000.00 49000.00 196000 49000 215000
8) Clarifier Underflow Pump 2 2000.00 300.00 4000 600 1600
9) Sludge Decant Tank 1 20000.00 2000.00 20000 2000 22000 10000 gallon
10) Sand Filter Transfer Tank 1 1200.00 300.00 1200 300 1500
11) Sand Filter Supply Pusp 2 3000.00 400.00 6000 800 6800
12) Sand Filter 8 110000.00 11000.00 5500.00 880000 88000 41000 1012000
13) Dirty Backwash Tank 1 12000.00 1200.00 12000 1200 13200
14) Thickener 1 30800.00 7700.00 30800 7700 38500
15) Filter Press Feed Pump 2 5000.00 800.00 10000 1600 11600
16) Filter Press 1 125000.00 25000.00 12500.00 125000 25000 12500 162500 1200 mm
17) Filtrate Recycle Tank 1 3800.00 600.00 3800 600 1400
18} Filtrate Recycle Pump 2 1800.00 300.00 3600 600 4200
19) Granular Activated Carbon System 3 200000.00 20000.00 20000.00 600000 60000 60000 720000
20) Clearwell Effluent Distribution Tank 1 18000.00 1800.00 600.00 18000 1800 600 20400
21) Effluent Recharge Pump 2 6000.00 600.00 12000 1200 13200
22) Ferrous Sulfate Feed System 1 10000.00 2500.00 10000 2500 12500
23) Polymer Feed System 1 7000.00 1000.00 7000 1000 8000
24) Air Compressor 1 6000.00 800.00 6000 800 6800
25) Sump Pump 2 2000.00 400.00 1000 800 1800
688000 2022100 255100 120100 3085600




NAVAL WEAPONS INDUSTRIAL RESERVE PLANT
Bethpage, New York

Groundwater Treatment Systes
Extraction, Precipitation/Filtration,
Granular Activated Carbon And Reuse
Alternative GW5A

Page 3 of 4
{NWBGWSA) 8/30/93 Unit Cost Total Cost Total
------------------------------------------------------------------- Direct ~-v-e-noomen.
Item Qty Unit Sub. Mat. Labor Equip. Sub Mat Labor Segiii p Cost. Comment s
PIPING & INSTRUMENTATION
1) Extraction Wells To Equalization Tank
a) Well Piping - 6" 2100 LF 39.00 21.00 81900 11100 126000
b) Collection Piping - 6" 1000 LF 13.00 6.00 13000 6000 195000
c) Collection Piping - 8" 1000 LF 15.00 7.00 15000 7000 22000
d} Collection Piping - 10" 500 LF 26.00 9.00 13000 1500 17500
e} Collection Piping - 12" 1600 LF 30.00 11.00 48000 17600 65600
e) Excavation,Backfill,Compaction 4100 LF .36 2.64 17876 10824 28700
f) Pipe Bedding 4100 LF 1.49 2.09 6109 8569 14678
g) Revegetation 41 MSF 50.00 11.00 9.00 2050 i51 365 2870
2) System Interconnection Piping
a) 2" 100 13.00 7.00 1300 700 2000
b) 3" 200 19,50 10.50 3900 2100 6000
c) 12" 800 78.00 42.00 62400 33600 46000
d) 14" 300 91.00 49,00 27300 14700 42000
3) Air Piping
a) 2" 300 13.00 7.00 3900 2100 6000
4) Valves
a) 1/2" 18 60.00 30.00 1080 540 1620
b) 2" 4 180.00 60.00 720 240 960
cj 127 22 i000.00 250.00 22000 5500 27500
d) 14" 8 1200.00 300.00 9600 2400 12000
5) Level Control Systes 8 26066.00  800.00 16060 6400 224006
0 321150 1719186 19762 512824
FOUNDATION & STRUCTURAL
1) Treatment Building 10000 SF 30.00 300000 300000 60" ~ 100°
2) Building Foundation 350 cY 170.00 315.00 15.00 59500 110250 5250 175000
3) Equipment Foundation 100 CcY 135.00 250.00 15.00 13500 25000 1500 40000
4) Loading/Unloading Area 5600 SF 1.00 5600 5600
"~ 5) Parking Area 800 SF 3.00 2400 2400

308000 73000 135250 6750 523000



NAVAL WEAPONS INDUSTR1AL RESERVE PLANT
Bethpage, New York

Groundwater Treatment System
Extraction, Precipitation/Filtration,
Granular Activated Carbon And Reuse
Alternative GW5A

Page 4 of 4
{NWBGW5A) 8/30/93 Unit Cost Total Cost Total
——————————————————————————————————————————————————————————————————— Direct -------~------
ltem Qty Unit Sub. Mat. Labor  Equip. Sub. Mat. Labor  Equip. Cost Comment s
ELECTRICAL

1) Power Supply LS  10000.00 10000 10000
2) Well Pump Feeder Cable 4100 LF 3.00 4,50 12300 18450 30750
3) Starter #2 24 1500.00 720,00 36000 17280 53280
4) Disconnect Switch 24 375.00 175.00 9000 4200 13200
§) Conduit, Cable, Control #2 24 930.00 795.00 22320 19080 11400
6) Grounding LS 6000.00 6000.00 6000 6000 12000
7) Miscellaneous Wiring LS 12000.00 12000.00 12000 12000 24000
8) Instrumentation LS 7000.00 3000.00 7000 3000 10000
9) Outdoor Lighting LS 5000.00 3000.00 5000 3000 . 8000

10000 109620 83010 0 202630




“AVAL WEAPONS INDUSTRIAL RESERVE PLANT
Bethpage, New York

Giroundwater Treatment System
fxtraction, Precipitation/Filtration,
GGranular Activated Carbon And Reuse
Alternative GW5A

{OMNWGW5A) 8/30/93

Annual Costs

b33 3333322232322 222223222222 33333 3322332234322 323222 2222222332222 L2222 3

ITEM * ITEM $ *

* QUARTERLY *

* SAMPLING * NOTES
T T e T e ST T e PR RIS 2 2222222222222 22223222 22222222213 23
1. Sampling x 16000.00 * 12 groundwater samples

x * 60 manhours per sampling period.

* * (quarterly) plus travel,

* ¥ living & shipping costs.
EEEERRFREEREREXERERREXREREXRRERXXRRERREXERXERREXRERREXRRXEXXRXKRKRKXEREAR
2. Analysis X 21840.00 * 14 groundwater samples,

* * per sampling period.

* * (inc. blank & duplicate)

x * Volatile Organics
KEXEXEEKEEKERRERLXKREEREREKKERX KL RXRRKKRRXERER KRR X KRR EXEXXRXXE KRS XX R KR
3. Reporting x 4800.00 * 20 manhours per report

* * plus other direct costs
REREEREEREREEXREXRXERERARRE TR XL LRERERXEXERXEXXEEX R XX EXREXEEREXRE R XL RRER

* * Post Remedial monitoring will

TOTAL ANNUAL * * be performed quarterly for
COST x 42640.00 * years 1 thru 30

b2 2222223233 2222222222223 3 233 223222232222 2222222222223 2222222223322 24



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT
lethpage, ew York

GGroundwater Treatment System
Extraction, Precipitation/Filtration,
Granular Activated Carbon And Reuse
Alternative GWHA

{OMNGW5A1) 8/30/93

Annual Costs - (24 hr/day - 365 days/vear)

b2 22331222332 223 3332223332322 222222232322 23 22232222222 a2 223232333233 333 3333333233333

x * x * *
x * x * x
ITEM * QTY * UNIT * UNITS * ITEMS§ * NOTES
B P T S PP P
1. Energy * * x * ¥
a. Electric * 2514950 * Kw~hr * .085 * $213771 * Treatment Plant
* * * ¥ *
KEXEREEXEEEEELEERR XXX ERREXR KR RXXERXRE XX EREREREXRRR AR RREREEEXE XXX KEXR XXX EXEXKEREXR XK RXXKXKEXREXES
2. Maintenance ‘ * ¥ * * $150000 * 3X of Capital Cost
* x * * *
S R T P  P T P T P e T oy e T
3. Operator * 3% EA. % 40000.00 % $120000 * 1 Operator
* x * ¥ *¥ 2 Shifts/Day
eZ2TII2 TR LIS 2 T2 R T2 TR SR 2RI 222 SR TR 22T TR R P P P P e e
4. Chemical * ¥ x ¥ *
a. Polymer * 16680 * LB * 2.00 * $33360 *
a. Ferrous Sulfate * 167 * TON * 2000.00 * $334000 =*
EEREEXRA KRR SRR R ERRERERREXEXEEXRTERR KRR RRERE KRR EX KR EERERXKERERRXREERXXEEREXEEE AR EERERRKEXRRKER LA
5. Activated Carbon ¥ % * * *
a. Liquid * 735840 * LB * .80 = $588672 *
EXEREEEEEEEERERX R ERLRLA R EXELEREX XL A EEEXERCAR LR AL XEXEERREXLEREEREXXLXRE XL XL XX ERXRRRTXRE XL XS
6. Sludge Disposal * * * * *
a. Hauling * 70 * LD *  2250.00 * $157500 *
b. Disposal * 1425 * TON * 100.00 * $142500 #*
EREXEEXEEEEREERREERERRERERRER KRR R AR RF LR XX LR RREER LR ERTERREEXEEXE XX EXRKXREXXE RS XX EXXEXRE XL LS
* * ¥ * *
TOTAL ANNUAL * * * * x
COSTS * x * * $1739803 *

(XXX REXERXEXXEEXEXELE IR RRRE AR R R IR RE XX LR R R IR X R TR AR X R KRR AR XX KR XX XE XX XXX XXX XTEREX XXX ERREE



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT
Bethpage, New York

Groundwater Treatment Systes
Extraction, Precipitation/Filtration,
Granular Activated Carbon And Reuse
Alternative GRSA

( PWANGW54) 8/30/93

36049 *+%¥PRESENT WORTH ANALYSIS**#
COST/YEAR COST OCCURS ($000°’S)
COST COMPONENT 0 1 2 3 4 5 6 17 8 9 10 11
1. CAPITAL COST 8646.5
2. 0 & M COSTS 1593.2
3. ANNUAL COSTS 8646.5 1782.4 1782.4 1782.4 1782.4 1782.4 1782.4 1782.4 1782.4 1782.4 1782.4 1782.4
4. ANNUAL DISCOUNT RATE=5%X 1 .952 .907 .864 .823 .784 . 746 711 .677 .645 .614 .585

PRESENT WORTH

8647 1697 1617 1540 1467 1397 1330 1267 1207 1150 1094 1043

12 13 14 15 16 17 18 19 20 21 22 23
0 & M COSTS 1782.4 1782.4 1782.4 1782.4 1782.4 1782.4 1782.4 1782.4 1782.4 1782.4 1782.4 1782.4
ANNUAL DISCOUNT RATE=5% .557 .53 .505  .481  .458  .436  .416  .396  .377 359  .342  .326
PRESENT WORTH = 993 945 900 857 816 777 741 706 672 640 610 581
24 25 26 27 28 29 30 TOTAL
--------------------------------------------------------- PRESENT
0 & M COSTS 1782.4 1782.4 1782.4 1782.4 1782.4 1782.4 1782.4 WORTH
ANNUAL DISCOUNT RATE=5% .31 .295 .281  .268  .255  .243  .231 (000'S)
PRESENT WORTH = 553 526 501 478 455 433 412 36049



NAVAL, WEAPUNS INDUSTRIAL RESERVE PLANT

Bethpage, New York
Groundwater Treatment Systea

Extraction, Precipitation/Filtration,
Granular Activated Carbon And Reuse

aieC Lvarach S2Uuse

Alternative GW5B
(NWBGW5BS) 8/30/93
Page 1 of 4

1) SITE PREPARATION

2) EQUIPMENT

3) PIPING & INSTRUMENTATION
4) FOUNDATION & STRUCTURAL
§) ELECTRICAL (Onsite)

6) ELECTRICAL (Offsite)

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

Total Direct Cost

Sub. Mat.
15000 0
1846000 4155000
0 1190100
308000 100000
10000 114175
15000 256340
2194000 5815615
581562

219400
2413400 6397177

Indirects @ 75% of Total Direct Labor Cost

Profit @ 10X Total Direct Cost

Health & Safety Monitoring @ 3%

Total Field Cost

Contingency @ 20X of Total Field Cost
Engineering @ 12X of Total Field Cost

Well Installation Field Engineering & Monitoring

Total Cost This Page

SUMMARY

Labor Equip.

32680 49640 97320
475800 297900 6774700
596218 93026 1879344
185250 9750 603000

86450 g 210625

81220 0 352560

1457618 450316 9917549
437285 437285
145762 145762

581562

219400

2040665 450316 11301558
1530499 1530499
1130156

13962212

418866

14381079

2876216

1725729

100000

19083024



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT
Bethpage, New York

Groundwater Treatment System
Extraction, Precipitation/Filtration,
Granular Activated Carbon And Reuse
Alternative GW5B

Page 2 of 4

(NWBGW5B) 8/30/93

Itea

SITE PREPARATION
1) Mobilization
2) Site Survey
3) Clearing & Grubbing
4) Earthwork Grading
5) Demobilization

EQUIPMENT
1) Monitoring Wellsm

2) Groundwater Extraction Wells { Onsite)
3) Groundwater Extraction Wells (Offsite)

4) Extraction Well Pumps {Onsite)
5) Extraction Well Pumps (Offsite)
6) Extraction Well Pumps (Offsite)
7) Equalization Tank
8) Equalization Tank Mixing Systea
9) Claritier Supply Pump
10) Clarifier
11) Claritier Underflow Pump
12) Sludge Decant Tank
13) Sand Filter Transfer Tank
14) Sand Filter Supply Pump
1§) Sand Filter
16) Dirty Backwash Tank
17) Thickener
18) Filter Press Feed Pump
. 19) Filter Press
20) Filtrate Recycle Tank
21) Filtrate Recycle Pump
22) Granular Activated Carbon System
23) Granular Activated Carbon Systes
24) Clearwell Effluent Distribution Tank
25) Recharge Pumps
26) Ferrous Sulfate Feed System
27) Polymer Feed Systeam
28) Air Compressor
29) Sump Pump

Qty

14000

4400

3150
4500

-
OO v vk yd CO WD CO LO DD bk i DD bomt bt D PN b pumt BN et DN bt =t OB DD 3

—

LF

LF
LF

Unit Cost
Sub. Mat Labor Equip
10000.00 12000.00
15000.00
1165.00 1840.00
.24 .18
10000.00 12000.00
80.00
160.00
220.00
4000.00 400.00
4000.00 400.00
6000.00 600.00
50000.00 5000.00 5000.00
22000.00 2500.00
5000.00 400.00
238000.00 60000.00
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
36400.00 9100.00
5000.00 800.00
125000.00 25000.00 12500.00
3800.00 600.00
1800.00 300.00
200000.00 20000.00 20000.00
200000.00 20000.00 20000.00
18000.00 1800.00 600.00
4000.00 600.00
10000.00 2500.00
7000.00 1000.00
6000.00 800.00
2000.00 400.00

Total
birect
Cosgt

Total Cost
Sub Mat. Labor Eyuip.
10000 12000
15000
9320 14720
3360 10920
10000 12000
15000 0 32680 49640
352000
504000
990000
28000 2800
8000 800
418000 4800
50000 5000 5000
22000 2500
10000 800
238000 60000
4000 600
20000 2000
1200 300
6000 800
1100000 110000 55000
12000 1200
36400 9100
10000 1600
125000 25000 12500
3800 600
3600 600
600000 60000 60000
1600000 160000 160000
162000 16200 5400
40000 6000
10000 2500
7000 1000
6000 800
4000 800

352000

504000
990000
30800
8800
52800
60000
24500
10800
298000
4600
22000
1500
6800
1265000
13200
45500
11600
162500
1100
4200
720000
1920000
183600
46000
12500
8000
6800
1800

8 @ 300°
1 @ 500’

7 @ 450°
10 @ 450°
300-400 gpm
300-100 gpm
800-1200 gpm
40000 gallon

2700 gpm

Onsite
Offsite

1846000 4155000 475800 297900

6774700



NAVAL. WEAPONS INDUSTRIAL RESERVE PLANT
Bethpage, New York

Groundwater Treatment System
Extraction, Precipitation/Filtration,
Granular Activated Carbon And Reuse
Alternative GW5B

Page 3 of 4

(NWBGW5B) 8/30/93

Item

PIPING & INSTRUMENTATION

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,Compaction
f) Pipe Bedding
g) Revegetation
Extraction Wells To Activated Carbon
a) Well Piping - 10"
b) Excavation,Backfill,Compaction
c) Pipe Bedding
d) Revegetation
Treatment Systes 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) Revegetation
4) System Interconnection Piping
.) 2"
b) 300
c) 10"
d) 14" .
e) 16"
Air Piping
a) 3"
Valves
a) 1/2"
b) 3"
c) 14"
d) 16"
7) Valves

e) 10"
8) Level Control System
9) Level Control System

2

~—

3

—

"5

—

—

3150
1000
1000
500
1600
41100
4100
11

5500
1000
1000

10

3400
4400
3400
1800
1200
14200
14200
142

200
200
600
800
300
300

12

22

30
20

Unit Cost

Sub. Mat. Labor Equip
52.00 28.00
15.00 7.00
26.00 9.00
30.00 11.00
40.00 13.00

4.36 2.64

1.49 2.09

50.00 11.00 9.00
26.00 9.00

4.36 2.64

1.49 2.09

50.00 11.00 9.00
15.00 7.00
26.00 9.00
34.00 13.00
60.00 20.00
75.00 30.00

4.36 2.64

1.49 2.09

50.00 11.00 9.00
13.00 7.00
19.50 10.50
65.00 35.00
91.00 49.00
104.00 56.00
19.50 10.50
60.00 30.00
220.00 70.00
1200.00 300.00
1600.00 400.00
750.00 170.00
2000.00 800.00
2000.00 800.00

Total
Direct
Cost

Total Cost

Sub. Mat Labor Equip.
163800 88200
15000 7000
26000 9000
15000 5500
64000 20800

17876 10821

6109 8569

2050 451 369
143000 19500

4360 2640

1490 2090

500 110 90
51000 23800
114400 39600
115600 44200
108000 36000
90000 36000

61912 37488

21158 29678

7100 1562 1278
2600 1400
3900 2100
39000 21000
72800 39200
31200 16800
5850 3150
720 360
880 280
26400 6600
12800 3200
22500 5100
16000 6400
40000 16000

0 1190100 596218 93026

252000
22000
35000
20500
84800
28700
14678

2870

192500
7000
31580

700

71800
154000
159800
144000
126000

99400

50836

9940

1000
6000
60000
112000
18000

9000
1080
1160
43000
16000

27600

1879344

Onsite

Uffsite

Offsite

Onsite

Onsile

Offsite

Onsite
Offsite



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT
Bethpage, New York

Groundwater Treatment System
Extraction, Precipitation/Filtration,
Granular Activated Carbon and Reuse
Alternative GW5B

Page 4 of 4

fuuncuEeny D ran ian
ANWBGRUB] O/ 90U/

Item

FOUNDATION & STRUCTURAL
1) Treatment Building
2) Building Foundation
3) Equipsent Foundation
4) Activated Carbon Foundation
5} Loading/Unloading Area
6) Parking Area

ELECTRICAL
1) Power Supp
2) ¥ell Pum
3) Starter #2
4) Disconnect Switch
5) Conduit, Cable, Control #2
6) Grounding
7) Miscellaneous Wiring
8} Instrumentation
9) Outdoor Lighting

1y
Feeder Cable

ELECTRICAL

v

Feeder Cable

3) Starter #2

4) Starter #6

§) Disconnect Switch

6) Disconnect Switch

7) Conduit, Cable, Control #2
8) Conduit, Cable, Control #6
9) Grounding

10) Misceilaneous Wiring

11) Instrumentation
12) OGutdoor Lightin

oc

10000
350
100
200

5600
800

4100
25
25
25

1000
10
10

10

Unit

™
- N

LS
LS
LS
LS

LS
LS
LS

Ta
Lo

Sub. Mat Lahor Equip
30.00
170.00 315.00 15.00
135.00 250.00 15.00
135.00 250.00 15.00
1.00
3.00
10000,00
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
15000.00
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
1500.00 4500.00
9600.00  3000.00
6000.00 3000.00
20000.00 13000.00

Total Cost

59500
13500
27000

308000 100000

10000 114175

3000
12000
130000
3000
6000
7440
55400
1500
3000
6000

15000

256340

110250
25000
50000

Total
birect

Devasd
LOSL

300000
175000
10000
80000
5600

210625

15000
7500
17760
138000
4400
10000
13800
TT00
9000

........

9000

1MUY
iBiHHY

352560

Offsite

Onsite

Oftsite



VAVAL WEAPONS INDUSTRIAL RESERVE PLANT
Bethpage, ew York

uroundwater Treatment System
Cxtraction, Precipitation/Filtration,
Granular Activated Carbon And Reuse
Alternative GWSB

{OMNWGW5B) 8/30/93

\nnual Costs

F33i3132323 3331331132233 3333332223332 33 3232222224222 2222222222322

ITEM * ITEM $ *

* QUARTERLY *

* SAMPLING  * NOTES
P P T 3 eI 33 eI T2 T332 223322233233 233 332233222222 23 33
1. Sampling * 16000.00 * 12 groundwater samples

* * 60 manhours per sampling period.

* * (quarterly) plus travel,

* * living & shipping costs.
FEEEREEERE R R KRR R R AR KK KKK LR R R R R KKK KEREREREEEERER KKK
2. Analysis * 21840.00 * 14 groundwater samples,

x ¥ per sampling period.

* * (inc. blank & duplicate)

x * Volatile Organics
EREEXEEEEERRERE KRR EEEEEE R EKKE KRR LR R LR ERE XX XRRKKKXXKEKKEEEE LR XL
3. Reporting * 4800.00 * 20 manhours per report

* * plus other direct costs
EEEEREELEXERXXRXKEEE LR EEERERRAAXXXEXERE LR ERRELAARXXERLEXKEREERE L LR XRKKE

* * Post Remedial monitoring will

TOTAL ANNUAL * * be performed quarterly for
COST ¥ 42640.00 * years 1 thru 30

pE 2222222322223 4233232223222 2232322323322 3233322433222 3323322233232 322 222 25



“AVAL WEAPONS INDUSTRIAL RESERVE PLANT
Jethpage, 'vew 01k

uroundwater (reatment Svstem
Extraction, Precipitation/Filtration,
Granulate Activated Carbon And Reuse
Alternative GW5B

(OMNGW5B1) 8/30/93

Annual Costs - (24 hr/day - 365 days/year)

b3 31332332 E3 3333233333223 3333322323323 2324222333233 2323322222332 2232323222322 223232222332 323 333224

x x * * *
* * * * *

ITEM * QTY * UNIT * UNITS * ITEM 8 * NOTES
s T T e e T e e e P s T e T T YT T Ty T T
1. Energy ¥ * * x *

a. Electric * 17278018 * Kw-hr * .085 * $1468632 * Treatment Plant

* * * x ¥
PR TR eI o2 T o2 ez T2 22 22 o TR s 22 e T2 22 2 T 2 SR TR 22l e YT T e T T
2. Maintenance * * * x $339100 * 3% of Capital Cost

* ¥ * * *
ST I3RS IR 222 22T IR s s T2z P2 TR AR T2 22 B2 o2z I T 2 T2 SR R A T T T T T T Y 1)
3. Operator * 3 % [EA. * 40000.00 * $120000 * 1 Operator

* ¥ * * * 2 Shifts/Day
I TR T s T R sl 2 e T T el
4. Chemical * * * * *

a. Polymer * 16680 * LB * 2.00 = $33360 *

a. Ferrous Sulfate * 167 * TON * 2000.00 * $334000 *
EEEXERREEERRERXRREEXEEEREXXRXERRRRRXRRKXREFRERRE KRR LK EXETXXXXEERAXEXE XXX XXXXXXXRKERRXEEERERR LXK
5. Activated Carbon ¥ * * x ¥

a. Liquid * 1997280 * LB x .80 * $1597824 *

FRXEREEE LR R LRSI RERERAERERE RN RE AKX KR XA ERE R R R R R R R LR AR LR R KRR R KL EEREEXRXLEXEXEEEREEETXEREAEE
6. Sludge Disposal * x ¥ x *

a. Hauling * 70 * LD *  2250.00 # $157500 *

b. Disposal ¥ 1425 * TON # 100.00 * $142500 *

EEREERRERERRRRRE AR E AR AR RS R R R R R EE KRR LR R KRR KR LR LS LR AR R R LR R LR R KRR R KKK EE R XK RRRERRR
x * * * *
TOTAL ANNUAL * * * * *
COSTS * x * * $4192916 *

b2 2222222322323 33223 2223232232223 223332332322 222 2222332322322 322323322322 23 3333332333333 43333 3333 3



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT
Bethpage, New York

Groundwater Treatment System
Extraction, Precipitation/Filtration,
Granular AclLivated Carbon And Reuse
Alternative GW5B

(PWANGW5B) 8/30/93

84201 +£+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 19083
2. 0 & M COSTS 4235.6
3. 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
4. ANNUAL DISCOUNT RATE=5% 1 .952  .907 .864  .823  .784  .746  .7T11  .677  .645  .614  .585
PRESENT WORTH = 19083 4032 3842 3660 3486 3321 3160 3012 2868 2732 2601 2178
12 13 1 15 16 17 18 19 20 21 22 23
0 & 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=5% .557 .53 .505  .481  .458  .436  .416  .396  .377  .359  .342  .326
PRESENT WORTH = 2359 2245 2139 2037 1940 1847 1762 1677 1597 1521 1449 1381
24 25 26 27 28 29 30 TOTAL
--------------------------------------------------------- PRESENT
0 & M COSTS 4235.6 4235.6 4235.6 4235.6 4235.6 4235.6 4235.6 WORTH
ANNUAL DISCOUNT RATE=5% .31 .295  .281  .268  .255  .243 .23l (000'3)
PRESENT WORTH = 1313 1250 1190 1135 1080 1029 978 84201




NAVAL WEAPONS INDUSTRIAL RESERVE PLANT

Bethpage, New York
Groundwater Treatasent System

Extraction, Precipitation/Filtration,

Enhanced Oxidation And Reuse
Alternative GW6A

(NWBGW6AS) 8/30/93

Page 1 of 4

1) SITE PREPARATION

2) EQUIPMENT

3) PIPING & INSTRUMENTATION
4) FOUNDATION & STRUCTURAL
5) ELECTRICAL

Burden @ 30X of Labor Cost
Labor € 10X of Labor Cost
Material @ 10X of Material Cost
Subcontract @ 10X of Sub. Cost

Total Direct Cost

56909
11549500
512828
638000
277605

1116000

111600

717498

13031842

376065
125355
994780
111600

1227600

Indirects @ 75X of Total Direct Labor Cost

Profit @ 10X Total Direct Cost

Health & Safety Monitoring @ 3%

Total Field Cost

Contingency @ 20X of Total Field Cost
Engineering @ 12X of Total Field Cost

Well Installation Field Engineering & Monitoring

Total Cost This Page

SUMMARY

Mat. Labor
0 17823
9404600 796800
321150 171916
91650 169800
130395 97210
9947795 1253549
376065
125355

994780
10942575 1754969
1316226

717498

14642641

1316226
1464264
17423132
622694

17945826

3589165
2153499
30000

23718490



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT
Bethpage, New York
Groundwater Treatment System

Extraction, Precipitation/Filtration,

Enhanced Qxidation And Reuge

Alternative GW6A
Page 2 of 4
{NWBGW6A) 8/30/93

SITE PREPARATION
Mobilization
Site Survey
Clearing & Grubbing
Earthuork Grading

Demobilization

9)
10)
11)
12)
13)
14)
15)
16)
17)
18)
19)
- 20)
21)
22)
24)
25)
26)
27)
28)

EQUIPMENT
Monitoring Wells

Groundwater Extraction Wells
Extraction Well Puaps
Equalization Tank
Equalization Tank Mixing System
Clarifier Supply Pump
Clarifier
Clarifier Underflow Pump
Sludge Decant Tank

Sand Filter Transfer Tank
Sand Filter Supply Pump
Sand Filter

Dirty Backwash Tank
Thickener

Filter Press Feed Pump
Filter Press

Filtrate Recycle Tank
Filtrate Recycle Pump

Enhanced Oxidation Transfer Tank

Enhanced Oxidation Supply Pump
Enhanced Oxidation Systea

Clearwell Effluent Distribution Tank

Effluent Recharge Pump
Ferrous Sulfate Feed System
Polymer Feed System

Air Compressor

Sump Pusp

1400

2100

BN bt et ek IND et et DN =t 0N bt DN bt et 0D BN et et N b DD bt e W

Unit

Cost

LF 80.00

LF 160.00

3000.00
30000.00
18000.00
4000.00
1960000.00
2000.00
20000.00
1200.00
3000.00
110000.00
12000.00
30800.00
5000.00
125000.00
3800.00
1800.00
1200.00
5000.00
6200000.00
18000.00
7500.00
10000.00
7000.00
6000.00
2000.00

. L
6000.00

600.00
3000.00
1800.00

400.00

49000.00

300.00
2000.00

300.00

400.00

11000.00
1200.00

3000.00

§500.00

7700.00

800.00
25000.00
600.00
300.00
300.00
600.00
600000.00
1800.00
600.00
2500.00
1000.00
800.00
400.00

12500.00

600000.00
600.00

Total
Direct
Cost

11000
10000
9015

Inrg

14000

Total Cost

Sub. Mat. Labor

6000
10000

3495

2328

6000

10000 0 17823
352000
336000

21000 1200

30000 3000

18000 1800

8000 800

1960000 49000

4000 600

20000 2000

1200 300

6000 800

880000 88000

12000 1200

30800 7700

10000 1600

125000 25000

3800 600

3600 600

1200 300

10000 1200

6200000 600000

18000 1800

15000 1200

10000 2500

7000 1000

6000 800

4000 800

29086 56909

352000

336000
25200
36000
19800

8800
2009000
4600
22000
1500
6800
1012000
13200
38500
11600
162500
4100
1200
1500
11200
7100000
20400
16200
12600
8000
6800
1800

3000

44000

12500

600000
600

H e 300’

4 @ 500°'

7 @ 300°
200-300 gpm
20000 gallon

1960 gpm

1900 gpm

688000 9404600

796800

660100 11519500



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT
Bethpage, New York

f s P Aobon Meoodaoodt Dood oo
UFOUNaWaLer IrcaLment oysiewm

Extraction, Precipitation/Filtration,

Enhanced Oxidation And Reuge

wananceg UXIigation Keus!

Alternative GW6A

Page 3 of 4
(NWBGW6A) 8/30/93 Unit Cost Total Cost Total
——————————————————————————————————————————————————————————————————— Direct ~------------
Item Qty Unit Sub. Mat. Labor Equip. Sub. Mat. Labor  Equip. Cost Comments
PIPING & INSTRUMENTATION
1) Extraction Wells To Equalization Tank
aj Well Piping - 6" 2100 LF 35.00 21.00 81900 41100 126000
b) Collection Piping - 6" 1000 LF 13.00 6.00 13000 6000 18000
c) Collection Piping - 8" 1000 LF 15.00 7.00 15000 7000 22065
d) Collection Piping - 10" 500 LF 26.00 9.00 13000 4500 17500
e) Collection Piping - 12" 1600 LF 30.00 11.00 418000 17600 §5600
e) Excavation,Backfill,Compaction 4100 LF 4.36 2.64 17876 10821 28700
f) Pipe Bedding 4100 LF 1.49 2.09 6109 8569 11678
g) Revegetation 41 MSF 50.00 11.00 9.00 2050 151 369 2870
2) System Interconnection Piping
a) 2" 100 ' 13.00 7.00 1300 700 2000
b) 3" 200 19.50 10.50 3900 2100 6000
c) 12" 800 78.00 42.00 62100 33600 96000
d} 14" 300 91.00 49.00 27300 14700 42000
3) Air Piping
a) 2" 300 13.00 7.00 3900 2100 6000
4} Valves
a) 1/2" 18 60.00 30.00 1080 540 1620
by 2" 4 180,00 §0,00 720 210 aGn
c) 12" 22 1000.00 250.00 22000 5500 27500
d) 14" 8 1200.00 300.00 9600 2400 12000
5) Level Control System 8 2000.00 800.00 16000 6100 22100
0 321150 171916 149762 G12KH28
FOUNDATION & STRUCTURAL
1) Treatwent Building 12000 SF 30.00 360000 60000 100"« 1o0°
2) Building Foundation 420 cY 170.00 315.00 15.00 71400 132300 6300 210000
3} Equipment Foundation 150 CY 135.00 250.00 i5.00 20250 37500 2250 60000
4) Loading/Unloading Area 5600 SF 1.00 5600 5600
§} Parking Area 8c0 SF 3.00 2400 2100

368000 91650 169800 RHH0 68000



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT
Bethpage, New York

Groundwater Treatment Systea
Extraction, Precipitation/Filtration,
Enhanced Oxidation And Reuse
Alternative GWEA

Page 4 of 4

(NWBGW6A) 8/30/93 Unit Cost Total Cost Total
""""""""""""""""""""""""""""""""""""""""""""""" “il"(‘(." halndadatti
Item Qty Unit Sub. Mat. Labor Equip. Sub Mat Labor Equip. Cost, Comment s
ELECTRICAL

1) Power Supply LS 10000.00 10000 10000
2) Substation - 1500 Kva LS  40000.00 40000 10000
3) Well Pump Feeder Cable 4100 LF 3.00 1.50 12300 18450 30750
4) Starter #2 29 1500.00 720.00 43500 20880 61380
§} Disconnect Switch 29 375.00 175.00 10875 5075 15950
6) Conduit, Cable, Control #2 29 930.00 795.00 26970 23055 50025
7) Grounding LS 7250.00 7250.00 7250 7250 11500
8) Miscellaneous Wiring LS 14500.00 14500.00 14500 14500 23000
9) Instrumentation LS 10000.00 5000.00 10000 5000 15000
10) Outdoor Lighting LS 5000.00 3000.00 5000 3000 8000

50000 130385 97210 Q 2776040



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT
Bethpage, New York
iroundwater Treatment S
ILxtraction, Precipitati
Enhanced Oxidation And
Alternative GW6A

(OMNWGW6A) 8/30/93

[

Annual Costs

E2 223322223 2333332333332 3232322322223 2222322222322 S22 222222 2RSS S

ITEM * ITEM § *

X QUARTERLY *

* SAMPLING  * NOTES
ERKKKEERKKEREREEEERRREEEERE KR EX KRR TR KRR R R R IR R R R R R RN LR RRERERKKKKKERKX KKK
1. Sampling * 16000.00 * 12 groundwater samples

¥ * 60 manhours per sampling period.

* ¥ (quarterly) plus travel,

X *¥ living & shipping costs.
FERKKRKKKKEREEEER R E LR EREERERR KRR R L LR X ERERERRRRE KK RKKERKKK KKK KRKEEK
2. Analysis * 21840.00 * 14 groundwater samples,

* * per sampling period.

* ¥ (inc. blank & duplicate)

¥ ¥ Volatile Organics
EEKEREEERKKEEEEEEEREKEEEEEERRERKRRE LR R AR ERXEREELEXRKEREEKRKKKKKKRKKKXX KK KK
3. Reporting * 4800.00 * 20 manhours per report

* * plus other direct costs
RERKXXEEXREXEXEERERRXERRERERXKRKRERREEEEERRKRRRERERRERRKKKRERKXRKEE XK KKK KKK

* * Post Remedial monitoring will

TOTAL ANNUAL * * be performed quarterly for
COST * 42640.00 * years 1 thru 30

E2 2223322222322 3222322232323 3323222233232 232 3233233222322 3323322222222 33 2 23



VAVAL WEAPONS INDUSTRIAL RESERVE PLANT
3ethpage, ew iork

GGroundwater Treatment System
Extraction, Precipitation/Filtration,
Enhanced Oxidation And Reuse
Alternative GW6A

(OMNGW6A1) 8/30/93

Annual Costs - (24 hr/day - 365 days/year)

F3133333 3333333 3333333 3323333333333 3333333332223 332233232333 3322 2232232222322 2233322222222 22222332

* x * x x
X % x x *

ITEM * QTY ¥ UNIT = UNITS * ITEM § * NOTES
ERERAKEEEERE R R KRR KRR TR R KRR E X R LR EIRXXEEXRETEX
1. Energy * * * * *

a. Electric * 2514950 * Kw-hr * .085 * $213771 * Treatment Plant

b. Enhanced Oxidation * 1944720000 * GAL *$3.15/1000 Gal =* $6125868 * Onsite
FEEERE LR KRR EE LR AR R R R R LR ERAR KRR IR R E R LR AKX TR R LR R XXX XEX XX XKEXES

2. Maintenance * * * * $439300 * 3X of Capital Co
x * * x *
EERKERE R AR LR E KRR R R R KRR E R R R AR RE R R R TR LR LR E R R LR KL EERERER R RE LR E RN LT AR KL AR R KRR
3. Operator * 3% EA, % 40000.00 * $120000 * 1 Operator
* * * * * 2 Shifts/Day
EERREKEREREEREKERERRREEEERE R R R R R R R R KRR R R R R KRR R KRR IR R LR R KRR AR AT X TR EEER KR KR ALK EXREKRXEKR
4. Chemical * ¥ * * ¥
a. Polymer * 16680 * LB * 2.00 * $33360 *
a. Ferrous Sulfate * 167 * TON = 2000.00 * $334000 =
L2 S22 22 2222 a2 22 2ttt a 222 o2 222 2i 2 22 2R o TR Tl 2l T e P T e T T T T
5. Sludge Disposal * * * * *
a. Hauling x 70 * LD * 2250.00 * $157500 *
b. Disposal * 1425 * TON * 100.00 * $142500 =
EEXRREERRERTEERE R R LR TR LR R LR RRRR AKX R ERE AR R KRR RRXRE R R R R RRREEEXERERER KRR EKELEXRXRERL KR KL EREXK
x * x x *
TOTAL ANNUAL * * x * x
COSTS * ¥ * ¥  $7566299 *

RXEREXEXE XXX RELEXE KR AR R ERXRE KR KEREXRE X R X R KB LR KRR R R KL AR EE KX REEXREEREXE XXX XL LR XX EREX X RX KR KX EREXR KXK'



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT
Bethpage, New York

Groundwater Treatment Systea
Extraction, Precipitation/Filtration,
Enhanced Oxidation And Reuse
Alternative GW6A

{ PWANGWEA) 8/30/93

140698 #+%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 23718.5
2. 0 & 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=5% 1 .952  .%07  .864  .823  .784  .T46 711  .677  .645  .614  .585

PRESENT WORTH

23719 7244 6901 6574 6262 5965 5676 5410 5151 1908 1672 1451

12 13 14 15 16 17 18 19 20 21 22 23
0 & 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 .4186 . 396 .377 . 359 . 342 -328

PRESENT WORTH

4238 4033 3842 3660 3485 3317 3165 3013 2869 2732 2602 2481

24 25 26 27 28 29 30 TOTAL

--------------------------------------------------------- PRESENT
0 & M COSTS 7608.9 7608.9 7608.9 7608.9 7608.9 7608.9 7608.9 WORTH
ANNUAL DISCOUNT RATE=5% .31 285 .28t 268 255 243 .231 {000'S)
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NAVAL WEAPONS INDUSTRIAL RESERVE PLANT

Bethpage, New York
Groundwater Treatment System

Extraction, Precipitation/Filtration,

Enhanced Oxidation And Reuse
Alternative GW6B

(NWBGW6BS) 8/30/93

Page 1 of 4

1) SITE PREPARATION

2) EQUIPMENT

3) PIPING & INSTRUMENTATION
4) FOUNDATION & STRUCTURAL
5) ELECTRICAL (Onsite)

6) ELECTRICAL (Offsite)

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

Total Direct Cost

15000
1846000
0
368000
50000
15000

0
10433200
1190100
145650
130395
340550

2294000

229400

12239895

1223990

2523400

Indirects @ 75% of Total Direct Labor Cost

Profit @ 10X Total Direct Cost

Health & Safety Monitoring @ 3%

Total Field Cost

Contingency @ 20X of Total Field Cost
Engineering @ 10X of Total Field Cost

Well Installation Field Engineering & Monitoring

Total Cost This Page

13463885

SUMMARY

Labor Equip.
32680 49640 97320
1102900 933100 14315200
596218 93026 1879344
269800 14550 798000
97210 0 277605
135900 0 491450
2234708 1090316 17858919
670412 670412
223471 22341
1223990
229400
3128591 1090316 20206192
2346443 2346413
2020619
24573254
737198
25310452
5062090
2531045
100000
33003587



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT
Bethpage, New York

Groundwater Treatment System
Extraction, Precipitation/Filtration,
Enhanced Oxidation And Reuse
Alternative GW6EB

Page 2 of 14

(NWBGW6B) 8/30/93

SITE PREPARATION
1) Mobilization
2) Site Survey
3) Clearing & Grubbing
4) Earthwork Grading
5) Demobilization

EQUI PMENT
1) Monitoring Wells

2) Groundwater Extraction Wells ( Onsite)
3) Groundwater Extraction Wells (Offsite)

4) Extraction Well Pumps (Onsite)
5) Extraction Well Pumps (Offsite)
6) Extraction Well Pumps (Offsite)
7) Equalization Tank

8) Equalization Tank Mixing System
9) Clarifier Supply Pump

10) Clarifier

11} Clarifier Underflow Pump

12) Sludge Decant Tank

13) Sand Filter Transfer Tank

14) Sand Filter Supply Pump

15) Sand Filter

16) Dirty Backwash Tank

17) Thickener

18) Filter Press Feed Pump

19) Filter Press

Filtrate Recycle Tank
Filtrate Recycle Pump

Enhanced Oxidation
Enhanced Oxidation
Fuhanced Oxidation
Enhanced Oxidation
Clearwell Effluent

Transfer Tank
Supply Pump
System (Onsite)
System (Offsite)
Distribution Tank

Effluent Recharge Pump (Onsite)
Effluent Recharge Pump (Offsite)
Ferrous Sulfate Feed Systes
Polymer Feed System

Air Compressor

Susp Pusp

Qty

14000

4400

3150
4500

It

DO b bt bt QO DD e TO b RO bt DO Bt et D b et D B e et N s BN e e (D O 3

12000.00

1840.00
.78
12000.00

5000.00

5500.00

12500.00

700000.00
20000.00
600.00

Unit Cost

Unit Sub. Mat Labor

LS 10000.00
LS 15000.00

AC 1165.00

cY .24

LS 10000.00
LF 80.00
LF 160.00
LF 220.00

4000.00 400.00

4000.00 400.00

6000.00 600.00

50000.00 5000.00

22000.00 2500.00

5000.00 100.00

238000.00 60000.00

2000.00 300.00

20000.00 2000.00

1200.00 300.00

3000.00 400.00

110000.00 11000.00

12000.00 1200.00

36400.00 9100.00

$000.00 800.00

125000.00 25000.00

3800.00 600.00

1800.00 300.00

1200.00 300.00

6500.00 600.00

7000000,.00 700000.00

200000.00 20000.00

18000.00 1800.00

8000.00 600.00

4000.00 600.00

10000.00 2500.00

7000.00 1000.00

6000.00 800.00

2000.00 400.00

Total Cost Total
———————————————————————————————— Birect
Sub. Mat L.abor Equip. Cost.
10000 12000 22000

15000 15000
9320 11720 24010

3360 10920 11280

10000 12000 22000

15000 0 32680 19610 97320
352000 352000
504000 504000
990000 990000
28000 2800 30800

8000 800 8800

18000 4800 52800

50000 5000 5000 60000

22000 2500 24500

10000 B0O 10800

238000 60000 298000

4000 600 1600

20000 2000 22000

1200 300 1500

6000 800 6800

1100000 110000 55000 1265000

12000 1200 13200

36400 9100 45500

10000 1600 11600

125000 25000 12500 162500

3800 600 4100

3600 600 1200

1200 300 1500

13000 1200 11200

1000000 700000 TouuaL K aooon
1600000 160000 160000 1920000

18000 1800 600 20100

16000 1200 17200

32000 1800 36800

10000 2500 12500

7000 1000 8000

6000 800 6800

4000 800 4800

933100 14315200

1846000 10433200 1102900

H @ 300°

4 @ 500°

7 @ 450°'

10 @ 150°
300-400 gpm
300-100 gpm
800-1200 gpm
10000 galtlon

2700 vpm



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT
Bethpage, New York

Groundwater Treatment System
Extraction, Precipitation/Filtration,
Enhanced Oxidation And Reuse
Alternative GW6B

Page 3 of 4

(NWBGW6B) 8/30/93

PIPING & INSTRUMENTATION
1) Extraction Wells To Equalization Tank

a)
b)
c)
d)
e)
e)
f)
g)
2

—

a)

Well Piping - 8"

Collection Piping - 8"
Collection Piping - 10"
Collection Piping - 12"
Collection Piping - 14"
Excavation,Backfill,Compaction
Pipe Bedding

Revegetation

Extraction Wells To Enhanced Oxidation

Well Piping - 10"

b) Excavation,Backfill,Compaction
c) Pipe Bedding
d) Revegetation

3) Treatment System To Recharge Basin

~—

a)
b)
c)
d})
e)
f)
g)
h)

Piping - 8"
Piping - 10"
Piping - 14"
Piping - 18"
Piping - 24"
Excavation,Backfill,Compaction
Pipe Bedding
Revegetation

4

—

System Interconnection Piping
l) zll

b) 31!

c) 10"

d) 14"

e) 16"

§) Air Piping
n) 30.
Valves

a) 1/2"

h) 3"

c) 11"

d) 16"

7) Valves

e) 10"

6

8) Level Control System
9) Level Control System

3150
1000
1000
500
1600
4100
4100
41

5500
1000
1000

10

3400
4400
3400
1800
1200
14200
14200
142

200
200
600
800
300
300

12

22

30
20

Unit Cost

Mat. Labor Equip.
52.00 28.00
15.00 7.00
26.00 9.00
30.00 11.00
40.00 13.00

4.36 2.64

1.49 2.09

50.00 11.00 9.00
26.00 9.00

4.36 2.64

1.49 2.09

50.00 11.00 9.00
15.00 7.00
26.00 9.00
34.00 13.00
60.00 20.00
75.00 30.00

4.36 2.64

1.49 2.09

50.00 11.00 9.00
13.00 7.00
19.50 10.50
65.00 35.00
91.00 49.00
104.00 56.00
19.50 10.50
60.00 30.00
220.00 70.00
1200.00 300.00
1600.00 400.00
750.00 170.00
2000.00 800.00
2000.00 800.00

10821
8569
369

2610
2090

371488
29678
1278

Total Cost
Sub, Mat Labor
163800 88200
15000 7000
26000 9000
15000 5500
64000 20800
17876
6109
2050 451
143000 49500
4360
1490
500 110
51000 23800
114400 39600
115600 44200
108000 36000
90000 36000
61912
21158
7100 1562
2600 1400
3900 2100
39000 21000
72800 39200
31200 16800
5850 3150
720 360
880 280
26400 6600
12800 3200
22500 5100
16000 6400
40000 16000
0 1190100 596218

93026

Total
Pirect
Coslt

252000
22000
35000
20500
84800
28700
14678

2870

192500
7000
3580

700

71800
151000
159800
114000
126000

99100

50836

9910

1000
6000
60000
112000
18000

9000

1080
1160
43000
16000

27600
22400
56000

18793414

Comments

onsite

Offsite

Offsite

hsite

Onsilae:

Offsaite

Onsile
Offsite



Bethpage, New York

Grounduater Treatment Svatem

E;;:;El;;;; Precnpltatno;}iiltration.
Enhanced Oxidation And Reuse
Alternative GWEB

Page 4 of 4

(NWBGW6B) 8/30/93 Unit Cost Tota) Cost Total

———————————————————————————————————————————————————————————————————— Direct - ——vne o -

item qty Unit Sub. Mat . Labor Equip. Sub. Mat. Labor  Equip. Cost. Comment s

FOUNDATION & STRUCTURAL

1) Treatmen ilding 12000 SF 30.00 360000 360000 100" \ 120"
2) Building Foundation 420 cYy 170.00 315.00 15.00 71400 132300 6300 210000
3) Equipment Foundation : 150 cY 135.00 250.00 15.00 20250 37500 2250 60000

4) Enhanced Oxidation Foundation 400 cy 135.00 250.00 15.00 54000 100000 6000 160000 Offsite
5) Loading/Unloading Area 5600 SF 1.00 5600 H600
6) Parking Area 800 SF 3.00 2400 2400
368000 145650 269800 11550 798000

ELECTRICAL Onsite

i) Power Supply LS 10000.00 10000 16000
2) Substation - 1500 KVA LS 40000.00 40000 10000
3} Well Pump Feeder Cable 4100 LP 3.00 4.50 12360 18450 G750
4) Starter #2 29 1500.00 720,00 43500 20880 64380
§8) Disconnect Switch 29 375.00 175.00 10875 5075 15950
6) Conduit, Cable, Control #2 : 29 930.00 795.00 26970 23055 50025
1) Ground\ng LS 7250.00 7250.00 7250 7250 11500
8) Miscellaneous Wiring LS 14500.00 14500.00 14500 14500 29000
9} Instrusentation LS 10000.00 5000.00 . 10000 5000 15000
10) Outdoor Lighting LS 5000.00 3000.00 5000 3000 8000
50000 130395 97210 0 277605

ELECTRICAL Ol Esite
1} Power Supply LS 15000.00 15000 15000
2} Well Pump Feeder Cable 10660 LF 3.00 4.50 30060 4500 7500
3) Starter #2 30 1500.00 720.00 45000 21600 66600
4) Starter 38 10 13000.00 800.00 130000 8000 138000
5) Disconnect Swltch 30 375.00 175.00 11250 5250 16500
6) Disconnect Switch 10 600.00 400.00 6000 4000 10000
7) Conduit, Cable, Control #2 30 930.00 795.00 27900 23850 31750
8) Conduit, Cable, Control #6 10 5540.00 2170.00 55400 21700 77100
9) Grounding s 10000.00 10000.00 10000 10000 20000
10) Miscellaneous Wiring LS 20000.00 20000.00 20000 20000 10000
11) Instrumentation LS 16000.00 8000.00 16000 8000 24000
12) Outdoor Lighting LS 16000.00  9000.00 16000 9000 25000

15000 340550 135900 0 491150



VAVAL WEAPONS INDUSTRIAL RESERVE PLANT
Bethpage, New York

Groundwater Treatment System
Extraction, Precipitation/Filtration,
Fnhanced Oxidation And Reuse
Alternative GW6B

{OMNWGWEB) 8/30/93

Annual Costs

2333 +3 3333333333823 3322 22222322233 233 2322222322222 2222322222232 LRl

ITEM * ITEM § *

* QUARTERLY x

* SAMPLING ¥ NOTES
EREREREREREEEXEREXEREREEXREXEXEXK XXX EREXEXRRRERRRXKKE XXX KR KKXRXXER XKL XK
1. Sampling * 16000.00 * 12 groundwater sasmples

* * 60 manhours per sampling period.

* ¥ (quarterly) plus travel,

* * living & shipping costs.
FEXETXXXREKFXERERERERERRERRRER KR KL XXX KR RERERXXEXREEEXEEXEXRXLREXRKREE
2. Analysis * 21840.00 * 14 groundwater samples,

* * per sampling period.

* * (inc. blank & duplicate)

* * Volatile Organics
22232 222222222 RRR 2222 T2 22 R 22 2222 s o2t o222 o 22 22 o222 22 23 2
3. Reporting ¥ 4800.00 * 20 manhours per report

* * plus other direct costs
REXEXEXEEEREREXERRXERXERRERERERR KR KR KR KRR R EERERERXRRRX KR XEERXLXXXRXXELEAS

* * Post Remedial monitoring will

TOTAL ANNUAL * * be performed quarterly for
COST * 42640.00 * years 1 thru 30

L2222 222222232 23 222222222 2222222232222 222222233223 222 3222332333 2323323 333



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT
Bethpage, New York

Groundwater Treatment System
Extraction, Precipitation/Filtration,
Enhanced Oxidation And Reuse
Alternative GW6B

{OMNGW6B1) 8/30/93

Annual Costs - (24 hr/day - 365 days/year)

b2 2222222 222 232 2223222122222 2222223222222 22222232232 3232 2222222222333 3 3332333323323 3333323323323

% x * x *
ITEM x QTY * UNIT * UNITS * ITEM $ = NOTES
3 T T T T T T T T T T P T I I i D ———
1. Energy * * ¥ * *
a. Electric * 18450000 * Kw-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
Ee 2 i 22 2 et P T T T I T R it Ty

2. Maintenance * * * x $606200 * 3X of Capital Cost
* * * x *
LRt SR T2 22 222 T2 20 2R a2 B o R DY
3. Operator x 3 * EA. * 40000.00 * $120000 * 1 Operator
* * ¥ * * 2 Shifts/Day
FREREREXRREEXERREEREER SRS LXK EERERREE XL E XKL EEREERRE XA LR XX EEREE AL XX KRR EEXRXXEERKERREEXEE XL RXES
4. Chemical ¥ x * x *
a. Polymer % 16680 *+ LB = 2.00 * $33360 *
a. Ferrous Sulfate * 167 * TON * 2000.00 * $334000 =
2SS 222 22 222 22 B2ttt t i 222 I2 o2 2t T2 o2 o2 o2 22 T2 2 T TR T B Y T T T S e e
5. Sludge Disposal * % ¥ % *
a. Hauling % 70 LD * 2250.00 * $157500 *
b. Disposal L 14256 ¢+ TON = 100.00 * $142500 *
EEREREREEREREERRREREERRRERE R R ERERERERE KRR R RERERERRRKRERE LR R KRR E LR R LR LR ERKERRREXERREXERERXEKEKT
* % % % *
TOTAL ANNUAL * * * * ¥
COSTS * * * * $12977118 =

R d 2t a2 22222 2222 22 2 222 2222222 222222322220 2 2t T 1 S g NP N R



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT
Bethpage, New York

Groundwater Treatment Systea
Extraction, Precipitation/Filtration,
Enhanced Oxidation And Reuse
Alternative GW6B

( PWANGW6B) 8/30/93

233170 *##2PRESENT 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 33003.6
2. O & N COSTS 13019.8
3. ANNUAL COSTS 33003.6 13019.8 13019.8 13019.8 13019.8 13019.8 13019.8 13019.8 13019.8 13019.8 13019.8 13019.8
4. ANNUAL DISCOUNT RATE=5X 1 .952 .907 .864 .823 .784 .746 L7111 .677 .645 .614 .585
PRESENT WORTH = 33004 12395 11809 11249 10715 10208 9713 9257 8814 8398 7994 76117
12 13 14 15 16 17 18 19 20 21 22 23
0 & M COSTS 13019.8 13019.8 13019.8 13019.8 13019.8 13019.8 13019.8 13019.8 13019.8 13019.8 13019.8 13019.8
ANNUAL DISCOUNT RATE=5X .557 .53 .505 .481 .458 ° .436 .416 .396 377 .359 . 342 . 326
PRESENT WORTH = 7252 6900 6575 6263 5963 5677 5416 5156 4908 4674 4453 4244
24 25 26 27 28 29 30 TOTAL
PRESENT
O & M COSTS 13019.8 13019.8 13019.8 13019.8 13019.8 13019.8 13019.8 WORTH
ANNUAL DISCOUNT RATE=5% .31 . 295 .281 .268 .255 .243 .231 (000°8)
PRESENT WORTH = 4036 3841 3659 3489 3320 3164 3008 233170



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT
Bethpage, New York

Groundwater Treatment System
Extraction, Air Stripping And Reuse
(Vinyl Chloride Well)

Alternative GW4AB

(NWBG4ABS) 8/3/93

Page 1 of 3

Item
1) SITE PREPARATION
2) EQUIPMENT
3) PIPING & INSTRUMENTATION
4) FOUNDATION & STRUCTURAL
5) ELECTRICAL

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

Total Direct Cost

Indirects @ 75X of Total Direct Labor Cost

Profit @ 10X Total Direct Cost
Total Field Cost

Contingency @ 20X of Total Field Cost
Engineering @ 15X of Total Field Cost

Total Cost This Page

SUMMARY

Sub. Mat. Labor Equip.
10000 0 12823 17700 40523
0 464000 78800 38000 580800
0 113000 58420 14460 185880
90000 18000 35200 1800 146000
10000 33885 22080 0 65965
110000 629885 207323 71960 1019168
62197 62197
20732 20732
62989 62989
11000 11000
121000 692874 290252 71960 1176086
217689 217689
117609
1511383
3022717
226708
2040368



NAVAL. WEAPONS INDUSTRIAL RESERVE PLANT
Bethpage, New York

Groundwater Treatsent System
Extraction, Air Stripping And Reuse
(Vinyl Chloride Well)

Alternative GW4AB

Page 2 of 3

(NWBGW4AB) 8/3/93

Item

Qty

SITE PREPARATION
Mobilization
Site Survey
Clearing & Grubbing
Earthwork Grading
Demobilization

2

—

3

~—

EQUIPMENT
Air Stripper Supply Tank
Air Stripper Supply Pump
Air Stripper Tower incl.
Packing, Blower
Vapor Thermal Destruct System
Effluent Tank
Effluent Pump
Sump Pump

PIPING & INSTRUMENTATION
Extraction Wells To Transfer Tank
a) Collection Piping - 10"

b) Excavation,Backfill,Compaction
c) Pipe Bedding

d) Revegetation

System Interconnection Piping

a) 10

b) 12" .

Effluent Tank To Recharge Basin
a) Piping - 10"

b) Excavation,Backfill,Compaction
c) Pipe Bedding

d) Revegetation

Valves

a) 10"

b) 12"

Level Control System

— N

BN DN

2500
2500
2500

25

200

500

Unit

LS
Ls
AC
[0 4
LS

LF
LF
LF
MSF

10000.00

Unit Cost
Mat. Labor
6000.00
1165.00
.24
6000.00
20000.00 2000.00
3000.00 400.00
'70000.00 4000.00
350000.00 70000.00
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 B800.00

8000.00
1840.00

.78
8000.00

3000.00

35000.00

Total
Direct
Cost

11000
10000
1503
1020
14000

10523

22000
6800
77000

455000

13000 gallon

8'dia. x 8°

6600
5226
225

1320
1045
15

Total Cost
Sub. Mat. Labor
6000

10000

583
240
6000
10000 0 12823
20000 2000
6000 800
70000 4000
350000 70000
8000 400
6000 800
4000 800
0 464000 78800
65000 22500
10900
3725
1250 275
13000 7000
3900 2100
13000 1500
2180
745
250 55
9000 2040
3600 800
4000 1600
0 113000 58420

580800

#7500
17500
8950
1750

20000
6000

17000
3500
1790

450

[REERLH
1100
5600

185880



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) 8/3/93 Unit Cost Total Cost Total
------------------------------------------------------------------- Direct -------v-coon
Item Qty Unit Sub. Mat. Labor Equip. Sub. Mat. Labor Equip. Cost Comment s
FOUNDATION & STRUCTURAL
1) Treatment Building 3000 SF 30.00 90000 30000
2) Building Foundation 80 CcY ©170.00 315.00 15.00 13600 25200 1200 40000
3) Equipment Foundation 490 CcY 135.00 250.00 15.00 5400 10000 600 16000
90000 19000 35200 1800 146000
ELECTRICAL
1)} Power Supply LS 10000.00 10000 10000
2) Starter #2 1 1500.00 720.00 10500 5040 15540
3) Disconnect Switch 7 375.00 175.00 2625 1225 3850
4) Conduit, Cable, Control #2 7 930.00 795.00 6510 5565 12075
5) Grounding LS 1750.00 1750.00 1750 1750 3500
6) Miscellaneous Wiring LS 3500.00 3500.00 3500 3500 7000
7) Instrumentation LS 4000.00 2000.00 4000 2000 6000
9) Outdoor Lighting LS 5000.00 3000.00 5000 3000 8000

10000 33885 22080 0 65965



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT
Bethpage, New York

Groundwater Treatment Systenm
Extraction, Air Stripping And Reuse
{Vinyl Chloride Well)

Alternative GW4AB

{OMNGW4AB) 8/3/93

Annual Costs - (24 hr/day - 365 days/year)

b33 3333223223323 323333222223 3223222232333 222242322223 2223 2233222222222 2222332222222 2222222222323 3

x * ¥ * *
* * ¥ * *

ITEM * QTY * UNIT * UNITS * ITEMS$ = NOTES
T s s T A2 222 222 T2 T 22 TR PR 222221222222 2 e RSt E i 222 2
1. Energy * * * * ¥

a. Electric x 346200 * Kw-hr * .085 * $29427 * Treatment Plant
b. Fuel 0il * 139000 * GAL * 1.00 * $139000 * Thermal Destruct
EEREERXEREXE SRR R R R R LR R AR R LR R LUK ER KRR SRR R R KRR R R LR KRR KRS TR R XL LR XL ERE TR R LRI R EX K XKL KKK XS
2. Maintenance * * x * $35300 * 3% of Capital Cost
* * * * *
LR p 2 P o TR 22 TR 222 SR IR e 2 p I s o2 T TR T S Y Y T T P T P T T Y T P
3. Operator * x * * $10000 * 2 hrs/day-5 days/w
x * x * x
KEEXEXEERRREEERRRAE SRR R R R KRR R LR R R AR R R I LR KRR R R R A TR LR LR R ERRERER KA X LERE LR LR X EXET XXX ETRESRXL
* ¥ ¥ % *
TOTAL ANNUAL * * * * ' *
COSTS * * ¥ ¥ $213727 *

FEXXEERXXERXAXEREXXXREEARER AR IR E XXX EER R X AR EREE XX XE R AR R R KR E XXX XXX R XXX R XXX R R E L XXX EE XX L EREXEE XS



NAVAL. WEAPONS INDUSTRIAL RESERVE PLANT
Bethpage, New York

Groundwater Treatment System
Extraction, Air Stripping And Reuse
(Vinyl Chloride Well)

Alternative GW4AB

( PWAGW4AB) 8/3/93

5326 *++PRESENT WORTH ANALYSIS##%
COST/YEAR COST OCCURS ($000°S)
COST COMPONENT 0 1 2 3 1 5 6 7 8 9 10 1
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=5% 1 .952  .907 .64  .823  .784  .746  .711  .677  .645  .611  .585
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 & M COSTS 213.7  213.7  213.7  213.7 213.7 213.7 2137  213.7 213.7 213.7 213.7  213.7
ANNUAL DISCOUNT RATE=5% .557 .53 .505  .481  .458  .436  .416 .39  .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
-- e PRESENT
0 & M COSTS 213.7 213.7 213.7 213.7 213.7 213.7 213.7 WORTH
ANNUAL DISCOUNT RATE=5% .31 .295  .281  .268  .255  .243  .231 (000'S)

zzz===xssz

66 63 60 57 54 52 49 5326

PRESENT WORTH



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT
Bethpage, New York

Groundwater Treatment System

Extraction, Enhanced Oxidation And Reuse
(Vinyl Chloride Well)

Alternative GW5AB

(NWBG5ABS) 8/3/93

Page 1 of 3

SUMMARY

1) SITE PREPARATION

2) EQUIPMENT

3) PIPING & INSTRUMENTATION
4) FOUNDATION & STRUCTURAL
5) ELECTRICAL

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

189465

56840
18947

1161675

56840
18947
77655
11000

Total Direct Cost

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

Total Field Cost

Contingency @ 20X of Total Field Cost
Engineering @ 15X of Total Field Cost

Total Cost This Page

121000

854205

265251

198938

1326116

198938
132612

1657666

331533
248650

2237849



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT
Bethpage, New York

Groundwater Treatment Systes

Extraction, Enhanced Oxidation And Reuse
(Vinyl Chloride Well)

Alternative GW5AB

Page 2 of 3
(NWBGW5AB) 8/3/93 Unit Cost Total Cost Total
------------------------------------------------------------------- Direct ---------o----
Item Qty Unit Sub. Mat. Labor Equip. Sub. Mat. Labor Equip. Cost Commenls
SITE PREPARATION
1) Mobilization LS 6000.00 8000.00 6000 8000 14000
2) Site Survey LS 10000.00 10000 10000
3) Clearing & Grubbing 1 AC 1165.00 1840.00 1165 1810 3005
4) Earthwork Grading 2000 CcY .24 .78 180 1560 2040
5) Demobilization LS 6000.00 8000.00 6000 8000 11000
10000 0 13645 19400 13015
EQU1PMENT
1) Enhanced Oxidation Supply Tank 1 20000.00 2000.00 20000 2000 22000 13000 gallon
2} Enhanced Oxidation Supply Pump 2 3000.00 400.00 6000 800 6400 900 gpm
3) Enhanced Oxidation System 1 560000.00 50000.00 50000.00 560000 50000 50000 660000
4) Effluent Tank 1 8000.00 400.00 8000 400 8400
5) Effluent Pump 2 3000.00 400.00 6000 800 6800
6) Sump Pump 2 2000.00 400.00 4000 800 1800
0 604000 54800 50000 708800
PIPING & INSTRUMENTATION
1) Production Wells To Transfer Tank
a) Piping - 10" 2500 LF 26.00 9.00 65000 22500 BIH00
h) Excavation,Backfill,Compaction 2500 LF 4.36 2.64 10900 6600 17500
c) Pipe Bedding 2500 LF 1.49 2.09 3725 5225 #950
d) Revegetation 25 MSF 50.00 11.00 9.00 1250 275 225 1750
2) System Interconnection Piping
a) 10" 200 65.00 35.00 13000 7000 20000
h) 12" 50 78.00 42.00 3900 2100 6000
3) Effluent Tank To Recharge Basin
a) Piping - 10" . 500 LF 26.00 9.00 13000 4500 17500
b) Excavation,Backfill,Compaction 500 LF 4.36 2.64 2180 1320 3500
c) Pipe Bedding 500 LF 1.49 2.09 745 1045 1790
d) Revegetation 5 MSF 50.00 11.00 9.00 250 55 15 150
4) Valves
a) 10" 12 750.00 170.00 9000 2040 11010
b) 12" 4 900.00 200.00 3600 800 1400
5) Level Control System 2 2000.00 800.00 4000 1600 5600

0 113000 58420 14160 1RGRB0



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT
Bethpage, New York

Groundwater Treatment System

Extraction, Enhanced Oxidation And Reuse
(Vinyl Chloride Well)

Alternative GW5AB

Page 3 of 3

{NWBGW5AB) 8/3/93

FOUNDATION & STRUCTURAL
1) Treatment Building
2) Building Foundation
3) Equipment Foundation

ELECTRICAL
1) Power Supply
2) Starter #2
3) Disconnect Switch
4) Conduit, Cable, Control #2
5) Grounding
6) Miscellaneous Wiring
7) Instrumentation

10
10
10

LS

LS

LS

10000.00

Unit Cost
Mat. Labor Equip.
170.00 315.00 15.00
135.00 250.00 15.00
1500.00 720.00
375.00 175.00
930.00 795.00
2500.00 2500.00
5000.00 5000.00
5000.00 3000.00

Total Cost
------------------------------- birect

Total

13600
5400

Equip. Cost
90000

1200 410000
600 16000

19000

15000
3750
9300
2500
5000
5000

1800 116000

10000
22200
5500
17250
5000
10000
/000

40550



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT
Bethpage, New York

Groundwater Treatment System

Extraction, Enhanced Oxidation And Reuse
(Vinyl Chloride Well)

Alternative GW5AB

(OMNGW5AB) 8/3/93

Annual Costs - (24 hr/day - 365 days/year)

b33 3232 2223223333322 3323233222332 33 3222222322234 2 2322223323223 3322 332333223333 2333 3333323333333

* x % % *
x * * * 3
ITEM * QTY * UNIT *=  UNITS x ITEM $ * NOTES
T T T P T T 3 3 T 3 T T T g S L
1. Energy * * * * *
a. Electric * 261290 * Kw-hr * .085 % $22210 * Treatment Plant

b. Enhanced Oxidation * 473040000 *# GAL *$1/1000 Gal * $473040 *
ERERER LR KR KRR R R R KRR R AR R SRR R KRR KR RA KRR R RN SRR LR R LRI R LK E R R LR R KRS RE LXK XK KKK KL

2. Maintenance ¥ * * * $39800 * 3X of Capital Cos
x * * * *

EEERRERREE KRR R KRR R R R EE R R R R R R R R R R KRR KRR R R K LR AR RRE IR R R R LR R KRR ERK KL KKK ERE

3. Operator * * ¥ * $10000 * 2 hrs/day-5 days/
* * * * *

FEXEXREREEKEREXXXRKER TR KRR RKRRR R KR LR XA KRR ERRERERXKRRR R KRR L XXX EREEXRRE XK KRR R KKK RRRXKEXRXKKRRRS
* * * * *
TOTAL ANNUAL * * * * *
COSTS x * * * $545050 *

LE 22222 2222222232 2222 22222 22222222 22 22 iR 2 32t 22 g 2l 2l e T T 3



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT
Bethpage, New York

Groundwater Treatment System
Extraction, Enhanced Oxidation And Reuse

{Vinyl Chloride Well)
Alternative GW5AB
(PWAGW5AB) 8/3/93

10618

1. CAPITAL COST

2. 0 & M COSTS

3. ANNUAL COSTS

0 & M COSTS

0 & M COSTS

#3+PRESENT WORTH ANALYSIS#$%
COST/YEAR COST OCCURS ($000°S)
COST COMPONENT 0 1 2 3 4 5 6 7 8
2237.9
545.1

2237.9 545.1 545.1 545.1 545.1 545.1 545.1 545.1 545.1

4. ANNUAL DISCOUNT RATE=5% 1 .952  .907  .864  .823  .784  .746  .711  .677
PRESENT WORTH = 2238 519 494 an 119 1217 407 388 369

12 13 14 15 16 17 18 19 20

545.1 545.1 545.1 545.1 545.1 545.1 545.1 545.1 545.1

ANNUAL DISCOUNT RATE=5% .557 .53  .505  .4B1  .458  .436  .416 .39  .377
PRESENT WORTH = 304 289 275 262 250 238 227 216 206

24 25 26 27 28 29 30 TOTAL
--------------------------------------------------------- PRESENT

545.1 545.1 545.1 545.1 545.1 515.1 545.1 WORTH

ANNUAL DISCOUNT RATE=5% .31 .295  ,281  .268  .255  .243  .231 (000°S)
PRESENT WORTH = 169 161 153 146 139 132 126 10618

545.1
.645

352

545.1
.614

335

545.1
.585

319



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT
Bethpage, New York

Groundwater Treatment System

Extraction, Enhanced Oxidation And Reuse
{Vinyl Chloride Well)

Alternative GWEAB

(NWBG6ABS) 8/3/93

Page 1 of 3

1) SITE PREPARATION

2) EQUIPMENT

3) PIPING & INSTRUMENTATION
4) FOUNDATION & STRUCTURAL
§) ELECTRICAL

Burden @ 30X of Labor Cost
Labor € 10X of Labor Cost
Material @ 10X of Material Cost
Subcontract @ 10X of Sub. Cost

Total Direct Cost

Indirects @ 75X of Total Direct Labor Cost

Profit @ 10X Total Direct Cost
Total Field Cost

Cont ingency @ 20X of Total Field Cost
Engineering @ 15% of Total Field Cost

Tutal Cust This Page

SUMMARY

Sub. Mat. Labor Equip.
10000 0 13645 13400 43045
0 604000 54800 50000 708800
0 113000 58420 14460 185880
90000 19000 35200 1800 146000
10000 40550 27400 0 77950
110000 776550 189465 85660 1161675
56810 56840
18947 18947
77655 77655
11000 11000
121000 854205 265251 85660 1326116
198938 198938
132612
1657666
331533
248650
2237849



NAVAL. WEAPONS INDUSTRIAL RESERVE PLANT
Bethpage, New York

Groundvwater Treatment System

Extraction, Enhanced Oxidation And Reuse
(Vinyl Chloride Well)

Alternative GW6AB

Page 2 of 3
(NWBGW6AB) 8/3/93 Unit Cost Total Cost lotal
—————— ——c= e i i T L - s
Item Qty Unit Sub. Mat. Labor Equip. Sub. Mat. Labor Equip. Cost Comments
SITE PREPARATION
1) Mobilization LS 6000.00 8000.00 6000 8000 11000
2) Site Survey LS 10000.00 10000 10000
3) Clearing & Grubbing 1 AC 1165.00 1840.00 1165 1840 3005
4) Earthwork Grading 2000 cYy .24 .78 480 1560 2040
5) Demobilization LS 6000.00 8000.00 6000 8000 14000
10000 0 13645 19400 43045
EQUIPMENT
1) Enhanced Oxidation Supply Tank 1 20000.00 2000.00 20000 2000 22000 13000 gallon
2) Enhanced Oxidation Supply Pump 2 3000.00 400.00 6000 800 6800 900 gpm
3) Enhanced Oxidation System 1 560000.00 50000.00 50000.00 560000 50000 50000 660000
4) Effluent Tank 1 8000.00 400.00 8000 400 8400
5) Effluent Pump 2 3000.00 400.00 6000 800 6800
6) Sump Pump 2 2000.00 400.00 4000 800 1800
0 604000 54800 50000 708800
PIPING & INSTRUMENTATION
1) Production Wells To Transfer Tank
a) Piping - 10" 2500 LF 26.00 9.00 65000 22500 87500
b) Excavation,Backfill,Compaction 2500 LF 4.36 2.64 10900 6600 17500
c) Pipe Bedding 2500 LF 1.49 2.09 3725 5225 8950
d) Revegetation 25 MSF 50.00 11.00 9.00 1250 275 225 1750
2) System Interconnection Piping
a) 10" 200 65.00 35.00 13000 7000 20000
b) 12" 50 78.00 42.00 3900 2100 6000
3) Effluent Tank To Recharge Basin
a) Piping - 10" . 500 LF 26.00 9.00 13000 4500 17500
b) Excavation,Backfill,Compaction 500 LF 4,36 2.64 2180 1320 3500
c) Pipe Bedding 500 LF 1.49 2.09 745 1045 1790
d) Revegetation 5 MSF 50.00 11.00 9.00 250 55 15 3150
4) Valves
a) 10" 12 750.00 170.00 9000 2040 1Holo
b) 12" 4 900.00 200.00 3600 800 1100
5) Level Control Systeam 2 2000.00 800.00 1000 1600 5600

0 113000 58420 14160 1858480



NAVA]. WEAPONS INDUSTRIAL RESERVE PLANT
Bethpage, New York

Groundwater Treatment System

Extraction, Enhanced Oxidation And Reuse
(Viny] Chloride Well)

Alternative GWGAB

Page 3 of 3

{NWBGWGAB) 8/3/93

Item Qty Unit Sub. -
FOUNDATION & STRUCTURAL
1) Treatment Building 3000 SF 30.00
2) Building Foundation 80 cY
3) Equipment Foundation 40 CcY
ELECTRICAL

1) Power Supply LS 10000.00
2) Starter #2 10
3) Disconnect Switch 10
4) Conduit, Cable, Control #2 10
5) Grounding LS
6) Miscellaneous Wiring LS
7) Instrumentation . LS

Unit Cost
Mat. Labor
170.00  315.00
135.00 250.00
1500.00 720.00
375.00 175.00
930.00 795.00
2500.00 2500.00
5000.00 5000.00
5000.00 3000.00

Total Cost

Tutal
Birect
Cost.

13600 25200
5400 10000

90000
40000
16000

19000 35200

15000 7200

3750 1750
9300 7950
2500 2500
5000 5000
5000 3000

146000

16000
22200
5500
17250
5000
10000
8000

40550 27400



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT
Bethpage, New York

Groundwater Treatment Systenm

Extraction, Enhanced Oxidation And Reuse
{Vinyl Chloride Well)

Alternative GW6AB

{OMNGW6AB) 8/3/93

Annual Costs - (24 hr/day - 365 days/year)

P32 33333 3333332333333t 2 2232322333233 2223322322222 2222222232332 2333233322333 3232333332332 333 232

x x * x x
* * * _ * *

ITEM * QTY * UNIT =* UNITS ¥ ITEM § = NOTES
EEEERKKKKEEEEEEEEEREEEEEEXRAKEX R LR R KR EREEXEREE R R EE KRR KRR KL LR LR LKA KR KK XXX E XL EEXERXXEKKEEEEES
1. Energy * * ¥ ¥ ¥

a. Electric * 261290 * Kw-hr * .085 % $22210 * Treatment Plant

b. Enhanced Oxidation * 473040000 * GAL *$1/1000 Gal * $473040 *
EEEEREE KL RERREER LR RERERE XK K E XK XK KRR KR KRR R A B SRR KR XL R TR RR R R KRR KRR KRR R KA XE XXX KL XXX RRRE XX XXX RRE

2. Maintenance * x * * $39800 * 3X of Capital Cos
* x * * *
e S SR R T2 T2 T TSR T AR 2 R P R 2 g T S Y PP TP eI T
3. Operator * * * * $10000 * 2 hrs/day-5 days/
* x * * *
KEREKERRRERERERXERERERRRXXKRETLCRE XXX ERRRAREE R XX EERAR KK L XXX EERERKERREXEXERTEXEERKRERRXXEEXRXRKL
* * * * *
TOTAL ANNUAL * * * * *
COSTS * * * * $545050 *

AEXREEXREXXE XXX XX EXEER XX R XK R XXX L R AR XKL R R XXX LXK R AR R R XX LR R X KR X T ER R KL LR E LR R X XL XXX ER XKL TRE XK X



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT
Bethpage, New York

Groundwater Treatment System

Extraction, Enhanced Oxidation And Reuse
(Vinyl Chloride Well)

Alternative GW6AB

(PWAGWGAB) 8/3/93

10618 #$$PRESENT WORTH ANALYSIS#$%
COST/YEAR COST OCCURS ($000'S)
COST COMPONENT 0 1 2 3 4 5 6 7 8 9 10 1
1. CAPITAL COST 2237.9
2. 0 & M COSTS 545.1
3. ANNUAL COSTS 2237.9 545.1 545.1 545.1 545.1 545.1 545.1 545.1 545.1 545.1 545.1 545.)
4. ANNUAL DISCOUNT RATE=5% 1 .852  .907 .84  .823  .784  .746  .711  .677  .645  .614  .585
PRESENT WORTH = 2238 519 194 471 419 427 407 388 369 352 335 319
12 13 14 15 16 17 18 19 20 21 22 23
0 & 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=5% .557 .53 .505  .481  .458  .436  .416  .396  .377  .359  .342  .326
PRESENT WORTH = 304 289 275 262 250 238 227 216 206 196 186 178
24 25 26 27 28 29 30 TOTAL
memmeemm e e PRESENT
0 & M COSTS 545.1 545.1 545.1 545.1 545.1 545.1 545.1 WORTH
ANNUAL DISCOUNT RATE=5% .31 .295  .281  .268  .255  .243  .231 (000°S)

169 161 153 146 139 132 126 10618

PRESENT WORTH
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