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APPENDIX A

RISK-BASED PRELIMINARY REMEDIATION GOALS






Development of Preliminary Remediation Goals

The development of risk-based Preliminary Remediation Goals (PRGs)
for soil at the NWIRP Bethpage site was based upon methodology
outlined in Risk Assessment Guidance for Superfund (RAGS), Volume
I, Human Health Evaluation Manual, Part B - Development of Risk-
based Preliminary Remediation 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 Future Onsite Resident exposures were considered using .
the Residential Land Use PRG development equations
presented in Section 3.1 of RAGS, Part B. Only oral
exposure to soil was evaluated in accordance with
guidance.

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

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



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

In accordance with RAGS Part B, soil PRGs for the Future Onsite
Resident scenario are based on ingestion rates of 200 mg/day and
100 mg/day for child and adult 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 performlng light
activity are noted to have inhalation rates of 0.8 m /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 Appendid—. +he Fgllowmj Pages.



{nstructions:
Provide input vaiues for (*) iems and chemical specific RID and CSF for

oral exposure route only.

Development of Risk — Based Preliminary Remediation Goals (PRGS)
Scenario: Residential Land Use — Sail
Reference: RAGS, Part B, Section3.12

SITE: NWIRP Bethpage Input Parameters: Future Aduit Onsite Residential Use Exposure
LOCATION: Bethpage, NY
DATE: 04/19/93 * Ingestion Rate (mg/day)= 100 - Aduit
= 200 ~ Child
RECEPTOR: Aduit Resident (Future Onsite Scenarto) * Exposurs Frequency (days/yr) = 350
* Exposure Duration (ws) = 24 - Adunt
Reilevant Equations: . = 6 - Child
* Body Weight (kg) = 70 - Adult
(1) Noncarcinogenic Risks (Reduced form for Hi of unity). = 15 - Child
Age—adijusted sol ingestion
C(mg/kg) = (1 x RfDx AT x 365)/(CF x EF x IF) factor (mg—-yr/kg—day) = 11429

(2) Carcinogenic Risks (Reduced form for 1E—6 incrementai cancer risk).

C(mg/kg) = (1e~6 x AT x 365)/(CSF x CF x EF x IF)

Reference Cancol@opo Noncarcinogen Carcinogenic Final
Dose Factor Prefiminary Preliminary Preliminary
(Cral) (Oral) Remediation Remediation Remediation
Chemical Goal Goal Goal

{mg/kg—day) (kg—day/mg) (mg/Kg) (mg/Kg) (mg/Kg)
Arsenic 3.0E-04 (1) 82.125 N/A 82
Antimony 40E-04 (1) 109.5 N/A 110
Banum 7.0E-02 (1) 19162.5 N/A 19,163
Beryllium 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 (Il 1.0E400 (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 3.0E~-04 (2) 82.125 N/A 82
Nickel 2.0E-32 (1) 5475 N/A 5.475
Sitver 5.0E-03 (1) 1368.75 N/A 1,369
Vanadium 7.0E-03 (2) 1916.25 N/A 1,916
2inc 3.0E-01 (1) 82125 N/A 82,125 |
Cyanide 2.0E-02 (1) 5475 N/A 5,475
Selenium 5.0E-03 (1) 1368.75 N/A 1.369
Thallium 7.0E-05 (2b) 19.1625 N/A 19
Heptachior 5.0E-04 (1) 4.5E+00 (1) 136.875 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 \
Dieldrin 5.0E-05 (1) 1.6E+01 (1) 13.6875 0.039921875 0.040 |
Trichioroethene 1.1E-02 (3) N/A 58.06818182 58 |
Tetrachiorosthene 1.0E-02 (1) 52E-02 (3) 2737.5 12.28365385 12 |
Chioroform 1.0E-02 (1) 6.1E-03 (1) 2737.5 104.7 131148 105
Toluene 2.0E-01 (1) 54750 N/A 54,750
Bis(2 —chioroethyi) ether 1.1E+00 (1) N/A 0.58068 1818 0.581
DOT 5.0E-04 (1) 3.4E~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
Chiordane 8.0E-05 (1) 1.3E4+00 (1) 16.425 0.491346154 0.491
Aroclors (totai) 7.7E+00 (1) N/A 0.082954545 0.083
Bis(2—ethylhexyl)phthalate 2.0E-02 (1) 1.4E-02 (1) 5475 45.625 46
Butylbenzytphthalate 2.0E~01 (1) 54750 N/A 54.750
Di-n—butyliphthalate 1.0E-01 (1) 27375 N/A 27.375
Dimethyiphthalte 1.0E+01 (2) 2737500 N/A
Naphthaiene 4.0E-02 (2) 10950 N/A 10,950
2—Methyinaphthaiene 2.0E-02 (5) 5475 N/A 5,475




Develcpment of Risk - Based Preiiminary Remediation Goais (PRGs) instructions:
Scenario: Resigeral Lana Use — Soti Provide input values for (*) tems ana chemical specific RMD ang CSF for

Reference: RAGS, Part B, Section3.1.2 oral exposure route only.
SITE: NWIRP Bethpage input Parameters: Future Adutt Onsite Residential Use Exposure
LOCATION: Betnpage, NY
DATE: 04/19/93 * Ingestion Rate (mg/day)= 100 - Adult
= 200 - Chilg
RECEPTOR: Adult Resident (Future Onsie Scemario) * Exposure Frequency (days/yr) = 350
* Exposure Duration {yrs) = 24 - Adult
Relevant Equations: = 6 - Child
* Body Weignt ®o) = 70 — Adutt
(1) Noncarcinogenic Risks (Reduced fam for HI of unity). = 15 - Child
Age~agjusted soil ingestion
C(mgarkg) = (1 x RfD x AT x 365)/(CF x EF x IF} factor (mg—yr/kg—day) = 11429
(2) Carcinogenic Risks (Reduced form for 1E—6 incrementai cancer risk).
C(mg/kg) = (1e—6 x AT x 365)/(CSF x CF x EF x iF)
Reterence Cancer Slope Noncarcinogen Carcinogenic Final
Dose Factor Prefiminary Preiminary Pretminary
(Oral) (Oral) Remediation Remediation Remediation
Chemical Goal Goal Goal
{m —da (kq—day/mq) (mg/Kq) (mq/Ka) (ma/Kq)
enaphthene 5.0E~02 (1) 18425 NA~ 16.425
Acenaphthviens N/A NA N/A
Anthracene 3.0E-01 (1 ] 82125 NA 82,125
Fluoranthens 40E—02 (1) 10950 NA 10,950
Pyrene 3.0E-02 (1) 82125 NA 8213
Phenanthrens N/A NA N/A
Berzo(a)antivacene N/A NA N/A
Chrysene N/A N/A N/A
Berzo(b)fiuoranthens N/A N/A N/A
Benzo (&)fliucranthene N/A N/A N/A
Berzo(a)pyrene 7.3E+00 (1) NA 0.0875 0.088
Indeno (1,2,3—-cd)pyrene N/A NA N/A
Dibenzo(a.h)anttracene N/A N/A N/A
Benzo (g,hJ)peryiene N/A NA N/A
Fluorene 4.0E-02 (1) 10950 N/A 10,950
trans —1,2 —Dichicroethens 2.0E-02 (1 5475 NA 5,475
1,1,1=Trichioroethane 9.0E-01 (2 246375 N/A 246,375
Carben gisuifide 1.0E-01 (1) 27375 N/A 27.375
1,1 - Dichioroethane 1.0E-01 (2 27375 N/A 27,375
1,1 - Dichicroethene 9.0E-03 (1) 6.0E-01 (1) 2463.75 1.064583333 1.065
Carbon terachicride 7.0E-04 (1) 3.7E~-06 (1) 191.625 172635.1351 192
Ethylbenzene 1.0E-01 (1) 27375 N/A 27.375
Xylenes 2.0E+00 (1) 547500 N/A 547.500
Di—n—octyiphthalate 2.0E-02 (4) 5475 N/A 5,475
2 - Methyiphenol 5.0E-02 (1) 13687.5 N/A 13.688
4 - Methyiphenol 5.0E-02 (2) 13687.5 NA 13,688
‘ 2,4 —Dimethyiphenol 2.0E-02 (1) 5475 N/A 5475

sesseess raported as a Final PAG indicates the risk based PRG is greater than pure product (> 1e6 ppm).
(1) IRIS, On Line, April 1993.

(1a) IRIS, On Line, April 1993, wailue based on water consumpton.

(2) HEAST, FY 1992,

(2a) HEAST, FY 1992, calculated from MCL of 1.3 mg/L.

(2b) HEAST, FY 1992, chronic vaiue for thaliic oxide.

(@ USEPA, Risk Assessment Issue Paper, January, 1993.

(4) HEAST, FY 1991.

(5) Calcuiated from oral LDSQ.



Development of Risk — Based Preliminary Remediation Goals (PRGs)

Scenario: Residential Land Use - Sail
Reference: RAGS, Part B, Section3.1.2

Instructions:

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

oral exposure route only.

Future Child Onsite Residential Use Exposure

SITE: NWIRP Bethpage Input Parameters:
LOCATION: Bethpage, NY
DATE: 04/18/93 * Ingestion Rate (mg/day)= 0 — Adult
= 200 - Child
RECEPTOR: Child Resident (Future Onsite Scenario) * Exposure Frequency (aays/yn) = 350
* Exposure Duration (ws) = 0 — Adult
Relevant Equations: = 6 - Child
* Body Weight (kg) = 70 - Adult
(1) Noncarcinogenic Risks (Reduced form for Hi of unity). = 15 - Child
Age —adijusted soi 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.
Reference Cancer Siope Noncarcinogen Carcinogenic [ Final
Dose Factor Preliminary Preliminary Preliminary
(Cral) {Cral) Remediation Remediation Remediation
Chemical Goal Goal Goal
mg/kg—-da ‘kg—da!/mg! ma/Ki (mm gmg/Kg!
Arsenmic 3.0E-04 (1) 23.46428571 N/A 23
Antimony 4.0E-04 (1) 31.2857 1429 N/A 31 s
Barium 7.0E-C2 (1) 5475 N7A 5475 |
Beryllium 5.0E-03 (1) 391.0714286 N/A 391.07 “l
Cadmium 5.0E~04 (1a) 39.10714286 N/A 39
Chromium (i) 1.0E+00 (1) 78214.28571 N/A 78.214 !
Copper 3.7E-02 (2a) 391.0714286 N/A 391 [
Lead N/A N/A N/A
Manganese 5.0E-03 (1a) 391.0714286 N/A 391
Mercury 3.0E-04_(2) 23.46428571 N/A 23
Nickel 2.0E-02 (1) 1564.285714 N/A 1.564
Sitver 5.0E-03 (1) 391.0714286 N/A 391
Vanadium 7.0E-03 (2) 547.5 N/A 548
2Zinc 3.0E-01 (1 23464.28571 N/A 23,464
Cyanide 2.0E-02 (1) 1564.285714 N/A 1,564
Selenium 5.0E~-03 (1) 391.0714286 N/A 391
Thallium 7.0E-05 (2b) 5.475 N/A 5
Heptachior 5.0E-04 (1) 39.10714286 N/A 39.107
Heptachlor epoxide 1.3E=05 (1) 1.0167857 14 N/A 1.017
Endrin 3.0E-04 (1 23.46428571 N/A 23
Dieidrin 5.0E-05 (1) 3.910714286 N/A 3.911
Trichioroethene N/A N/A N/A
Tetrachiorosthene 1.0E-02 (1) 782.1428571 N/A 762
Chioroform 1.0E-02 (1 782.1428571 N/A 782
Toluene 2.0E-01 (1 15642.85714 N/A 15,643
Bis(2 —chioroethyi) ether N/A N/A N/A
DOT 5.0E-~04 (1) 39.10714286 N/A 39.107
DDD N/A N/A N/A
DDE N/A N/A N/A
Chlordane 6.0E-05 (1) 4.692857143 N/A 4.693
Arocilors (total) N/A N/A N/A
Bis(2 —ethyihexyl)phthaiate 2.0E-02 (1) 1564.285714 N/A 1.564
Butyibenzyiphthaite 2.0E-01 (1) 15642.85714 N/A 15.643
Di- n—butyiphthaiate 1.0E-01 (1) 7821.428571 NJA 7.821
Dimethyiphthaite 1T0E+01 (2) 782142 8571 N/A 782,143
Naphthaiene 4.0E-02 (2) 3128.57 1429 N/A [ 3129
2—Methylnaphthalene 20E-02 (4) 1564.285714 N/A ] 1,564




Deveilopment of Risk — Based Preliminary Remedition Goais (PRGs) Instructions:
Scenario; Residential Land Use — Sait

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

Referance: RAGS, Part B, Section3.12 oral exposure route only.
SITE: NWIRP Bethpage input Parameters: Future Child Onaite Residential Use Exposure
LOCATION: Bethpage, NY
DATE: 04/19/93 * Ingestion Rate (mg/day)= 0 — Adunt
= 200 - Child
RECEPTOR: Child Resident (Future Onsite Scenano) * Exposure Frequency (cays/yr) = 350
* Exposure Duration (¥s) = 0 — Adult
Relevant Equations: = 6 — Child
* Body Weight (kg) = 70 - Adutt
(1) Noncarcinogenic Risks (Reduced form for HI of unity). = 15 - Child
Age —adijusted soi 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 evaiuated for child receptors.
Reference CancerﬁSlope Noncarcinogen Carcinogenic Finai
Dose Factor Preliminary Preliminary Preliminary
(Cral) (Cral) Remediation Remediation Remediation
Chemicali Goail Goal Goal
(mg/kg—day) (kg—day/mg) (ma/Kq) (mg/Kg) mq/K
Acenaphthene 6.0E~02 (1) 4692.857143 ' N/A 4,693
Acenaphthyiene N/A N/A N/A
Anthracene 3.0E-01 (1) 23464.28571 N/A 23.464
Fiuoranthene 4.0E-02 (1) 3128.57 1429 N/A 3,129
Pyrene 3.0E-02_(1) 2346.428571 N/A 2,346
Phenanthrene N/A N/A N/A
Benzo(a)anthracene N/A N/A N/A
Chrysene N/A N/A N/A
Benzo(b)fluoranthene N/A N/A N/A
Benzo(k)fluoranthene N/A N/A N/A
Benzo(a)pyrene N/A N/A N/A
Indeno(1,2,3-cd)pyrene N/A N/A NJ/A |
Dibenzo{a,h)anthracene N/A N/A N/A ]
Benzo(g.h,i)peryiene N/A N/A N/A
Fluorene 4.0E-02 (1) 3128.57 1429 N/A 3,129
trans - 1,2~ Dichloroethene 2.0E-@ (1 1564.285714 N/A 1,564
1,1,1=Trichloroethane 9.0E-01 (2) 70392.85714 N/A 70.383
Carbon disuffide 1.0E-01 (1 7821.428571 N/A 7.821
1,1 -Dichloroethane 1.0E-01 (2) 7821.428571 N/A 7.821
1,1-Dichloroethene 9.0E-03 (1) 703.9285714 N/A 703.929
Carbon tetrachloride 7.0E-04 (1) 54.75 N/A 55
Ethylbenzene 1.0E-01 (1) 7821.428571 N/A 7.821 |
Xylenes 2.0E+00 (1) 156428 5714 N/A 156,429 |
Di—~n-—octyiphthaiate 2.0E-02 (3 1564285714 N/A 1,564
2~Methyiphenot 5.0E~-02 (1) 3910.714286 N/A 3.911
4 - Methyiphenol 5.0E-02 (2) 3910.714286 N/A 3.911
2 4 — Dimethybbhenol 2.0E-02 (1) 1564 285714 N/A 1.564

seeseese reported as a Final PRG indicates the risk based PRG is greater than pure product (> 1e6 ppm).
(1) IR!S, On Line, Aprit 1993.

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

(2) HEAST, FY 1992.

(2a) HEAST, FY 1992, caiculated from MCL of 1.3 mg/L.

(2b) HEAST, FY 1992, chronic value for thaliic oxge.

(3) HEAST, FY 1991.

(4) Calcuiated from oral LD50.
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BP-SB- |- 1l003 6.5 | ¢
BP-S8 - L~ 11S03 3.9 I
BP-SB-2-20403 /-0 2.2(®) 2.55¢'%%
BP-sB-2-A(s03 $.6 2~
BP-SB -3 - 31603 9.3 2.2
BP-Sd -3 - 32803 28.6 B

x \0.0 ((..3\(: v 1.7¢

so () 1.3 (a.a) v 0.53 v

(1) FLELD DuPLicATE Sowmples.

F'°\ AVERAGE ot FIELD DUPLICATE RESUCLTS.

(2) REPoRTED AS SPECIFIC GRAVITY ,

[3) STATISTICAL ANALYSIS BASED ON 5 Sewples (1ESS DATR .FRom BP-3B-3- 33803).
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DH: DiFFUSION HeEi6HT (m)

A ° PAREZA 6;)(' CoNToam 1 nation <M2>

0.03¢ * RESP(R@BLE FRACTION (Swnt-hv)

G = FRACTION OF VEGRTATWE (ovER (uniTLESS)
U = MEAN ANNUAL WINBSPEED (™S
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New Yoree , New Yore.
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MAy 1992,

T CrcuLaTeD AS FER usEPA’GVlMNCE on Remepime Acnowgifow. SupPsefunrd
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SITE 1

SAMPLE CALCULATION OF SOIL ACTION LEVELS
BASED ON LEACHING OF CONTAMINANTS
TO GROUNDWATER






CALCULATION WORKSHEET  order No. 19115 019 pace_ Y\ or 4

CLIENT JOB NUMBER
NWIRP  Berupace
SUBJECT
SameLe CApcuL AToN oF Soil AcTioN LEVELS BASE) on LEACHING OF
BASED ON DRAWING NUMBER ol CoNTAM )NANTS TO GW
BY O ’\’9 CHECKED BY APPROVED BY DATlf, )¢ /93 [EK 8175 /93
IR\l .
Site 1: l, N
l - ALETDY L2
A,': Area (S ) p Qﬁ"a IR, = InALTRATIe~N RaTe
A." ©S, 000 FT? / —s IR= 13,651~
\ YR

\\/l\ \ >

\\\ X AN
VG, = Urrer GradienT \ M?\ MZ, = Mixwve Zot
UG, = 220 . NN \L\\ ) —

M2.| = S0 F7

>

Q Gw

Q w1 = GRoundwater Fuow
Huypravuie Cowduetivity v .02 em’ |

{measvred ot slkepe V.0) emi-steo

H%kt\uuc GRAO\ENT| = .0023
QL‘ = InFicTRATIon Fuow Rate  (svre V)
Qu = IR, A,

U T 1365 T ¢S,000 Ftt
Qt. = ® 125 A ' '
Qu = 13,938 13 /yn
Q‘,w‘ = GRoumpwATER  Flow RaTe (sire V)
Q gwi = ( HeorAviie Comnuverivitd ) x (HIDRAULE GrapienT ) » (Ckoss Steriow AREN)

CRoss Section Arega = UG, x ME, = (220x S50) ¢t
= 1\, 000F1?*

Q gu
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gt sEt it Y 28734 eFT
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e Geemeknie . Maen : -

_ L B o ____Ws?H\out___D»'P_l(c&_z__.:_ L
N ) I ~Mean = NS
e S e  Medien . = 1BoC.
. } _ Cecmetnic Mean = 2325

- US\ .LLV.'P)\E_L.'LL, .i‘?.h.‘.H:_, _‘S._{.‘r_ . \CT\SC-‘VQ'LNL_ .S(em.‘.r.lo. )y hohbeve-" )

A 7»;'“ (L!‘\G Moo, __ . 'tt- r?.fl.vu. e \.Lz . 7:‘.24.'&. . (&‘(&QL. c'S, tt\a. N

. ]6;0' g . — F0C__resw lt I tL.t_ Caen cLo v Sc_L____ \'.'..'3‘. SC.MP its. [POU

!

ke T or (84:?, na/ké 4:” ol “heee sites.



PAGE Z OF i

CALCULATION WORKSHEET  order No. 19115 (019)
CLIENT JOB NUMBER
NWIR?  Berurace
SUBJECT
BASED ON DRAWING NUMBER

CHECKED BY APPROVED BY

BY (\) 9>

P 193 LERB//IE

For TricmiorceTnEne (TCE)

Ke\TLi\ = .})7“5/\ /UC)IK'-]

L
6.232 Mg/

Duution RaTic Q.jw ¥ QL = 523197 + 13,938 PO
QL 73,938 Bt
DRi1= Duutien RaTie = 8.08 Fez Swte |\

KcL = Foc X Xee
KCL = Disrrisvnion CeifFFiaenT (/‘*‘1/\«] /}"HL\
Foc_ =  Soein Orcamie CArBorn ContemnT (Kol“‘%\
Koe = Oroamice CARBon ParTiTion COZFFicionT
(Ch(Ml‘CG—\ S'pu';(.'c_)
At Svte \ - '
Kdveer = Foar * Xocrer 1842
ToC = su¢ mg /%
184%
F‘oc\ = %5)‘ X_ . W
7't \coo.))/ \Oc-,o)s
F'C:c.\ = .0@'0'5‘3/5 k‘ilk“)
00 1842
0.001847 Koetee = 126.2
Kdteey = m x \26.2



CALCULATION WORKSHEET  order to. 19116 0191 pace 23 o 4

CLIENT , JOB NUMBER
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SITE 1 LER 8/30/33

Tetrachloroethene
Shallow Samples Only 2 4 oF 4
VOA Soil—Gas
2 9.6
2 0.65
1 1.9
3 9.4
25 12
2 70
26 765
7 14
4800 138
Regression Output:
Constant 0
Std Err of Y Est 201.7722
R Squared 0.422276
No. of Observations 8
Degrees of Freedom 7
X Coefficient(s) 14.92609
Std Err of Coef. 5.447337
SITE 1

Tetrachloroethene
Shallow and Deep Samples
VOA Soil-Gas

2 9.6
1 11
2 5.7
2 0.65
1 1.9
5 3.6
3 9.4
3 6.7
25 12
2 16
2 70
3 1
12 70
26 765
3 617
7 14
1 19
4800 138
_ Regression Output:
Constant 0
Std Err of Y Est 198.9819
R Squared 0.227712
No. of Observations 17
Degrees of Freedom 16
X Coefficient(s) 14.75545

Std Err of Coef. 5.009103
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AREA OF CONTAMINATION
(FOR CAPPING ALTERNATIVES)
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SOIL VOLUME CALCULATIONS
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SOIL GAS VS. VOC CORRELATION
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SITE 2
Trichloroethene
Shallow Samples Only
VOA  Soil-Gas

1 0.05
4 2.2
32 11
6 0.12
Regression Output:

Constant '
Std Err of Y Est
R Squared

No. of Observations
Degrees of Freedom

X Coefficient(s) 0.33572
Std Err of Coef. 0.037198

0
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SITE 2

AREA OF CONTAMINATION
(FOR CAPPING ALTERNATIVES)
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SITE 2

SOIL VOLUME CALCULATIONS
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SITE 3

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

1 0.61

5 8.9

4 8.5

2 54

1 51

2 5.5

4 0.08

2 12

5 8.6

1 24

Regression Output:

Constant 0
Std Err of Y Est 24.26309
R Squared —0.51658
No. of Observations 10
Degrees of Freedom 9
X Coefficient(s) 3.509588

Std Err of Coef. 2.463544
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AREA OF CONTAMINATION
(FOR CAPPING ALTERNATIVES)
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SOIL VOLUME CALCULATIONS
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