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Table 3-1
Summary of Subsurface Soil Analytical Results (ug/kg)
Grand Street and Fortmann Way Property
Alameda, California

DRAET

Sampling Lecation  Sampling Date - CHEMICAL

Benzene Toluene Ethylbeuzene Hylenes (total) TPHd Beuzo(a)pyrene [1]
TP3A-2 Oct-04 25U 25U 25U 250 1,400,000 9.80E-02
MW.5.2.5 Oct-04 251 25U U 25U 23,000 161E-03
MW-5.5 Qct-94 25U 250 25U 250U 27,000 1.898-03
MW-3A-6 Oct-94 25U 25U 25U 25U 1000 U T.00E-05 U
M5-6-2.5 Oct-4 25U 25U 250 250 28,000 1.96E-01
MW-.7.2 Oct-94 25U 25U 25U 15 240,000 1.68E-02
MW-8-3.5 Cet:04 5y 57 ) 84 97,000 6.79E-03
Noses:
U'm Chemical nor derected. Vakie shown rep the sample fimbt.
TPHd = Tolal Petroleum Hydrocarbons as diesel
[1] Sertples were not analyzed for benvofn)pyrene, TPHd was used to estimate a surrogate for b Joyrene. Benzo(alp

were calcuiated by taking 0.07 mg/kg of TPHA concentrations In seit (Guerin et al.,, 1984).
Guerin, MR, e1al, 1984. “Comparative Toxlcological and Chemical Properties of Fuels Developed from Coal, Shale, or Petroleum.” Qak Ridge National Laboratory

DATA.XLS: subsoll data, 6/26/96
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Summary of Groundwater Analytical Results (ug/L) '
Paolyeyelie Aromatic Hydroearbons (PAHSs)
March 1996 Data
Grand Street and Fortmann Way Property
Alameda, California
CHEMICAL - MWL MW-2 MW-4 @V—S Mw-6 Mw-1 MW-8
=
Acenephihene 16 - U Wy 1wy nwu 10U 10U
Acensphihylens 1wy . U WU 1ou pLigi) 1Y . 16U
Anthracens v [RRH wu 1y U U U,
Benzo{a)anthracens jLRY) o1y 1ovu lou U wu 10U
Benzo{g)pyrene 1By 0.05U 1y 1wy 10U 10u 10y
Benzo{b)fiusranthene ou Q050 tou ou 10U 1oy LIRS
Benzo{g,h,perylene ' 10y A1) 10U o 1wy Wy oy
Benzofk}fiuomanthens u 005U 1wy ou lou oy [[IR}]
Chrysent 1ou (A ou v 1ov wu v
Dibenzo(a,h)anthracene wu ¢1u wou lou ou oy HiRi)
Fluoranthens u - elvu v tou 0oy oy 16U
Fluorene . lou 0.9 nu wu 0o v wu
Indeno(1,2,3)pyrene oy 0l1vu Hwu [ ] nu cu 16U
Naphthalene wu o3 . wu jou Hwu . wy U
Phenanthrens wu o5 U nu v . by (LAY oy
Pyrene wu 01 vy oy 1ou ion f¢ovu
Notes:
U Chemical not detected. Vatue shown represents the sample quantifation fimis.
~ Not sampled.

DATA.XLS: gw PAH data, 6/26/96 . o C SECOR International
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Comparison of Maximun Detected Site Subsurface Soil and Groundwater Concentrations Against ASTM RBCA Tier I RBSLs

Grand Street and Fortmann Way Property

Alameda, California D R A F ?
SUBSURFACE SOIL (kg (] GROUNDWATER (ug/L) [bj
Chemieal of Chemieal of
Potential Potential
Maximum Detected  ASTM RBCA Tier Maxlmem Detect Coacern Maximum Detected ASTM RBCA Tier Maximum Detect Coneern
Chemleal Cancentration 1 RBSL [c]}d] Exceeds RBSL? {CorPcy? Concentration 1 RBSL [c][d] Exeeeds RBSL? {COP)?
Indoor [nhalatfon of Vapor
Benzens nd LOSEHOE o ne 5.50E+02 T.39E+01 “~._ YES
Ethylbenzene 1.00E+0L L.1CE+H0& no no 6.50E+01 5 \_ ng
Toluene 5.70E+00 SASEH4 - no no 6.70E+02 8.50E+04 " ne
Hylenes B.40E+01 RES na no 320E+02 >§ ne
Naphthalenes NA L.O7E+05 fio no 9.30E+00 L23EH04 ne
Fluorene NA NA NA no’ 9.00E-01 NA NA
Benzo{a)pyrens . NA RES no 0 nd =5 no
Qutdoor Inhalatien of Vapor
Benzene nd 4.57E+02 no 20 5.50EH02 1.84E+04 ne
Ethylbenzene 1.00E+01 RES ne a0 650EH01 =5 no
Taluene 5.70E+00 RES no no 6.70E+02 =>§ no
Xylenes 8.40E+01 RES ne no 320E+H02 >8 ne
Nephthalenes NA RES ne ne 9.30E+00 =8 ne
Fluorene NA NA NA ne 9.00E-01 NA NA
Benzo{s)pyrenc NA RES #10 ne nd =5 o
Ingestion f¢]
Benzene nd LOOE+04 no no 5.50E+02 9.37E+00 YES
Ethylbenzene 1.00E+0} L15EH? na ne 6.50E+01 LO2E+04 no
Toluene 5.70E+H00 1.37E+07 no ny GTOEH02 2.04E+04 no
Hylenes 3.40E10L 2.08E+08 no no 3.20B+02 ) >8 ho
Naphthalenes HA L90E+06 no no 9:30B4H00 4.09E+H2 no
Flnorene NA NA NA no 9.00E-01 NA N4,
Benzo{a)pyrene . NA[H 3.04B402 NA' B 1% . L17E-02 ne
Nores:

»d = not delected

NA = not available

fa] Subsurface sofl concentrations shown represent dota from the October 1994 sampling round.
b G d) lans shown rep. data from November 1994 to March 1996,

fe] Ther ! risk-based screening levels (RBSLS) shown are for a commercialiindustrial land use scenarlo. The RBSL for carcinogens (i.e., benzene and benzefa)pyrane} ix based on an excess cancer risk

of 1E-06. The RBSL for norcarci) e, ethylb toluéns, xylenes, and naphthalenes) is based on a hazard index of 1.0.
{d} American Soclely for Testing and Materials (ASTM). 1995, Standard Guide for Risk-Based Corrective Action {RBCA) Applied at Petroleum Release Sites. E 1739-95. November.
{e} Soil ingestion RBSLy shown alse conslder dermal contact and inkalation of vagors and particulates,

{7 ASTM ds b I ar an fndf ipoxnd for diesel, however benzo(ajpyrene was nol anglyzed. Due to the uncertainty involved with estimating benzo(a)pyrene ¢
Jrom diezel, the screening process is not appiled and benzo(alpyrene is retained as a COPC.
RES & Selccted risk fevel is not exceeded for pure compound present af any concendration (ASTM, 1995).
>§ = Selected risk leve! is not exceeded for all possible dissolved levels (less thon or equal (o pure comporent solubifity) (ASTM),
ASTMSCR.XLS, 6/26/96
Tahle 3-5
Statistical Analysis of Subsurface So! Data for COPCs
Grind Street and Fortmann Way Property
Alameda, California
Number Number of Detection Minihum Maximnm Arithmetic Normal 95
Chemleal Units Deteeted [a Samples [a Frequenc Estimated [a]__Estimated [a] _Mean [ab] UCL [a,¢]
Beazo{a)pyrene mg/kg [ 7 86% L6LE-06 9.80E-05 1.828-05 4,4E-05
Nates?

[a] = not analysed, concentration shown represents a surrogate concentratlon based on Guerin et al., 1984, which estimates a benzeofa)pyrens
concentration fo be approximately 0.07 mg/kg of diesel.

8] » Stailsiies caleulated asswming one-half the sample quantitation limit for nondetected data.

[fc] = 93% Upper Confidence Limit (UCL) on the arithmetic mean assuming a normal distribution.

CMSTAT.XLS: SOILSTAT, 626/9%

SECOR Internaticnal
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Table 3-6

Statistical Analysis of Groundwater Data for COPCs @ R A F T

(Site-Wide)
Grand Street and Fortmann Way Property

Alameda, California
Number Number of Detection Minimum Maxlmum Arithmetie  Normal 95 UCL
LChemkcal Unlts Detected Samples Frequency De‘_ﬁud Detected Mean !nl _[b]
T
Benzens v/l 3 43 13% 5.00E-01 5.50R+02 4.24E401 7.51BH1.
Fluerene vl 1 1 14% 900E-01 200E-01 4.41E+00

Notes:
[a] = Statistics caleuloted assuming one-half the sample gquantitation Umit for nondetected data,

[b] = 95% Upper Confidence Limit (UCL) on the arithmatic mean assuming @ normal distribuilon,

CMSTAT.XLS: GWSTAT, 6/26/96 ’ ) ’ . SECOR Tnternationsl

 Tabledl =y 1}13 & ‘F ‘ﬂ’
Statistical Anatysis of Groundwater COPC Data for Wells MW-2 and MWw-4 U
’ (Grand Street Office Building)

Gyand Street and Fortmann Way Property

Alameda, California
Number Numsber of Detectl Mint k Arlthmetlc Norimal 95
Chemleal Data grow Unity Detected Ssmples Frequen . Datected Detected
Bemmne . Dig  vgL 5. 11 — LO0ER2 50
Fluorens Bldg el 1 2 50% 9.00E-0t 9.00B-01 2.95E+00
Notes:

fal = Siatisticy calculared nssiming one-haif the sample guantitation limlt for nondetected data,

4] = 95% Upper Confidence Limlt (UCL) on the arithmetle maon assuming a normal digiribution.

CMSTAT.XLS: GWSTATZ, /596 . SECOR Internationsl




Table 4-2

Exposure Point Concentrations for Groundwater COPCs [:D) R A F T

(Site-Wide)
Grand Street and Fortmann Way Property
Alameda, California
l Direct Groundwater VFwesp Enclosed Air VEwamb Ambient Air
Contact Concentration . R Concentration
Chemical Name {ng/L) {ng/m’-air){(mg/L-H,0) (mg/m) (1] (mg/m’-air)(mg/L-H,0) (mg/m®) [2)
' Benzene 7.51E-02 9.02E-04 6.77E-05 276805 2.075-06 .
Fluorene : %00E-04 1.05E-05 9.44E-09 2.26E-06 2.03E-0%
I Nores: -
{1} Enclosed air concentration colculated by multiplying groundwater concentration (img/l) by appropriate ASTM volatilization factor (VF sesp? ((mgim’ -aiv)/pmg/E-
HiQ))
' [2] Amblent air concentration calculated by multiplying groundwater concentration (mg/l) by appropriate ASTM velatilization fabfor (VE s} g i) (mg/1-
H,0)]. ' '
. | 4 :.
l 46TABS.XLS: EPC - GW, 6/26/96 . ’ . SECOR International
l Table 4-3 .y ‘ :
Exposure Point Concentrations for Groundwater COPCs @ R A F ? ;
{Office Building Scenario) '
Grand Street and Fortmann Way Property
Alameda, California
I ‘ \\‘
Direct Groundiwaler Vifwesp Enclosed Air VYFwamb ¢ Ambient Air
Contact ’ Concentration Concentration
Chemieal Name (mg/L) (mg/m’-air)(ng/1-H,0) (mg/m’) [1) (mg/m’-air)/(mg/L-H,0) (mg/m’) [2]
' B ' 2.93E-01 . 9.02E-04 2.64E-04 2.76E-05 8.08E-06
Fluorene 9.00E-04 1.05B-05 9.44E-09 2.26E-06 2.03E-09
l Notes:
{1} Enclosed air concentration calculated by multiplying groundwater concerration (mg/L) by apprapriate ASTM velatilization fuctor (VE yoi) [mgim i
air)/(img/L-H , O}].
' [2] Ambient air ¢ ation calculated by multiplying groundwater concentration (mg/l) by appropriate ASTM volatilization factor (VF o) {(mg/m 3
air}/mg/L-F ; O)].
l 46TABS.XLS: EPC - GW (Bldg), 6726/96 - . : T .« SECOR International
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Table 47 @ RA F :E V Table 4-6 @ R A F T

Chemical Intake Exposure Assumptions — Inhzlation of Airborne Particulates Chemical Intake Exposure Assumptions — Dermat Contaet with Soil

On-Site Construction Worker Exposure Scenario : On-Site Construction Worker Exposure Scenario
Grand Street and Fortmann Way Property ’ Grand Street and Fortmann Way Property
Alameda, California ; Alameda, California
Intake (mg/kg-day) = [CAx IR x ET x EF x ED} /{ BW x AT} ; Intake (ing/kg-day) = fCSx CFx SA x AF x ABS x EF x ED x FIJ /{ BW x AT}
On-Site Constraction . : On-Site Construction ‘
Intake Parameter __W_'"ﬁ"_ i Intake Parameter . i “‘J,T;::r
s e 5 Value €8 = Chemical concentration in surface soil (mg/ig) Sec Table 4-4°
CA = Chemu_:al concentration m:ur (mg/m”) See Table 4-4 ) CF = Conversion factor (kgfing) 1E06
R = Inbalation rate, cutdoor (m’/hr) 133 : SA = Skin Surface Area (am¥day) 2,000
T = Exposure time (hr/day) 8 ‘ -~ AF = Soil/skin adnerencs factor (mgfem?) 05
EF = Exposue ﬁ‘equ.emy {daysiyear) s ‘r ABS = Absorption factor-organics (unitless) 0.01
ED = E.xposure. durztion (years) ! : o EF = Exposure frequency (days/vear) 60
BW = Body w.elgh‘t e ' e . : ED = Exposare duration (years) 1
AT = Avemghng r:u:ne (days) FI = Fraction from ¢ontaminated source (unitless) I
Noncarcinogens 365 BW = Body weight (ke) 70
: Carclnogens ‘ 25550 - P AT = Averaging time (days)
! ‘ g i Noncarcinogens ' 365
; Carcinogens 25,550
' i Notes:
Al of the seit contaoted is assunted to be site-refated,
!
o
I
46TABSXLS: Cons Infiltn Bxp Assmp, 626/96 ‘ ' SECOR Tnternational’ '+ ASTABSXLS: Cons D Exp Assmp, 672696 SECOR futernatiensl




Table 4.8 : . @ R A F T

Air Concentrations Calcalated from Soil Particalate Emissions
Grand Street and Fortmann Way Property

Alameda, California
Particulate Emisstons Model (USEPA, 1951)
mmmmbimﬁmr@mmmmimminmﬂwﬁﬂn o of respirable partictes (PM g} in

m:airdmmﬁxgﬁvedustqniﬁims&ommﬁxzsoil. This model is a conservative cstimate for particulats cmisions from surface
salls and is taken from USERA, 1991, This relationship is derived by Cowherd (1985) for 2 rapid axsessment procedure applicable to
atypit:lhazm‘dousmsiﬂ:whm:hesurﬁocsoﬂpmvidsamlaﬁvdymnﬁnuwsmdmmmnﬁalufem‘mionmm
extended period of tinie (e.g:, years).

Theparﬁmla.tccmissiﬂnsmmﬁddwmmdcféhnmmdwdmﬂwmﬁbﬂkyofmmﬁmm The
equation is representative of a surface with jimited crosion ial, which is fzed by bate surfaces of finety divided
m.ata-ials:dmssandyagiu:!malsoilu&ﬂuh:gennmbu(mﬁmimdmvoir)nfmdihlepuﬁdes. Such surfaces erods at low
wind speeds, and particulate emission rates ace Telatively time independent &t a given wind speed.

PEF = [(LS x V% DH X CF oocl/A] X {CF sea / RF X{1-G} x (U /U x Filf

Paramcter Value Units Reference
PEF = Particulatc Emission Factor 4.63E+09 IKE
LS = Width of eontaminated ares .45 m USEPA, 1951
V = Wind spesd in mixing zone 225 mis USEPA, 1991
DH = Diffsfon height 2 n EISEPA, 191
A = Araofcontarmination 2,025 mt USEPA, 199t
RE = Rospirable fraction 0036 gothr USEPA, 1991
G = Fraction of vegetative cover 0 [unitiess] USEPA, 1991
Um = Mean annual wind speed 45 . m's USEPA, 1991
Ut = Bguivalentthreshald value 128 mis USEPA, 1991
of wind spesd at [0 m '
F(x) = Fimction dependent on Ug/U, 0.0457 [titiess] Cowherd, 1985
CF,.= Conversion Factor 1 ' B 3,600 shr -
CFopq= Conversion Factor 2 1,000 kg -
Afr Concentration {Cy) = CF FEF

Chemical UCLYS Soil Particulate Emission Factor  Air Concentration {Ca)

Coneentration (C) {PEF) (C/PEF)
- kel Tfg] Tmg/a’]
Benzo{a)pyrene A444E-05 4.63EH09 9.59E-15
Notes:

Cowherd, C. Malesii, G.. Engelhart, P., and D Gillete, 1985. Rapid Assessmers of Expesire to Pirticulate Emissions jrom Surfiuce
Cortamination. EPA Office of Health and Environmental Azsessment. EPA/G00/8-83/G02. :

U5 Environmental Protection Agency. 1991, Risk A, Grtdarnce for Superfind: Voburne I~ Human Health Evaleation
Manugal (Part B. Development of Risk-based Preliminary R diztion Goalsy. Publication $285.7-01B. D B

45TABS.MLS: PEF CALC, 626/96 SECOR International

SECOR Internationat

DRAET

2,10B-02
3.60E-01

Dermal permteability constant (em/hr) [1)

Dermaf Expaswre Aesessment: Prinoipher end Appficatlons, Interim Report, Qfffcr of

Grand Street and Fortmann Way Property
Alameda, Caltfornia

Washington, L0, EPA/GOOS-S101 LB, St

Dermal Permeability Constants for Groundwater COPCs

L5, Evirarmental Froecilon Aguicy (USEPAY. 1992, Table 3-
fei nnrhmmunmrymumﬂmukmmhm. The vnlve thinn rep

Chemical

Benzene

Fluorene [2]

Notess

Fealik and Exvironmiansal Axstsement,

)

A6TADS XLS: Dermal Perm, 6/26/96




@ R A F T , Table 4-10
Chemical Intake Exposure Assumptions — Dermal Contact with Groundwater
X Table 4-11 : ; On-Site Construction Worker Exposure Scenario
Chemical Intake Exposure Assnm.phons - lnhs_alation of Indoor Air YOCs l%:mnating from Groundwater : Grand Street and Fortmann Way Property @ R A F ?
On-Site Commercial Worker Exposure Scenario - Alameda, California

Grand Street and Fortmann Way Property
Alemeda, California

Intake (mg/kg-day) = [Cgwx SAxPCx CFxETx EFx EDx FCl/f BWx AT
Intake (mg/kg-duay) = [C, xIRx ETx EFx ED] /{ BW x AT}

On-Site Commes‘cial IIuiéike Parameter : On-Site Construction Worker
Intake Parameter . Worker” . - Value
Valve . i Cgw = Chemical concentration in groundwater {mg/L) See Tables 4-2 and 4-3
C. = Chemical concentration in air (mg/m’) See Tables 4-2 aud 4-3. o sA = Skinsurface area (am®) 2,000
R = Iohalation rate (m'/hr) 08 ‘ . PC = Dermal permesbility constant (ombe) (1]
ET = Exposurs time (e m;) y 2;‘0 . N Benzene 210802
EFD _ m mz}cy@(e ::;) ye) a5 _ Fluorene [2] . ' 3.60E-01
BW = Body weight (kg) ) 70 . . '
AT = Averaging time (days) { CF = Conversion factor (L/cm®) 1E-03
Nonearcinogeps g 9,125 : : b Er = Exposure time (hrfevent) 2
Carcinogens 25,550 . EF = Exposure frequency {eventsiyear) 60
E ; ED = Exposure duration (years) 1
FC = Fraction of time confacting exposure area I
1" BW = Body weight (kg) : . 70
_AT = Averaging time (days)
[ Noncarcinogens - 165
I : Carcinogens 25,550
. o ot g
.‘ - i 11 U5 Envircmmerrial Protecdion Ageucy (USEP ). 1992, Tabls 5.7, Bermal Expane Assessment: Principles and Agpilcadons, iniariss Repart, Office ~
i . i, of Heahhand Asssssmeit, Wiashington, O.C. EPAISOOS-31ILE, Janiary. .
. ’ i B3] Thadermal o piable. The wate shownt represenis the dermnal, i cant foe S
.
4GTABS.XLS: Comm GW=V0C Inkele In, 612656 . SECOR Tnternationsd

4GTABRS XLS: Cons GW Derm, 6/26/96
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* Chemical Intake Exposure Assumptions — Inkalation of Ambient Air VOCs Emanating from Groundwater -

| Tabled12

Alameda, California:

On-Site Construction Worker Exposar¢ Scenario
Grand Street and Fortmann Way Property

‘Worker
Value
Se¢ Tables 4-2 and 4-3
1.35
8
60
1

Qn-Site Canstruction

IC, xIRx ETx EF x ED] /{ BW x AT}

Intake (mg/kg-duy)

Intake Parameter

Chemical concentration in air fmg/m)

Tchalation rate (m®/hr)
= Exposure time (hrfday)
= Exposure frequency (daysiyear)
= Exposure duretion (years)

= Body weight (kg)

Ca
R

ET
EF
ED

70

BW

Bjuio}| ) ‘BpemIElY
Aadorg Sepl UUBWLIC PUE 1394)S PULID

SAN[BA PO,
T-59198L
w A
&4
g
< §
g &
£ 5 w
m m g
il
]
1
=
«
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Table 5-3
Toxicological Profile for Benzo{a)Pyrene
Graund Street and Fortmann Way Property
Alameda, California

Benzo{a)Pyrene

CAS# S 50-32-8

Chemical Pormula CooH:n

Chemical Characteristic Polycyclic somati¢ hydrocatbon (PAH)

Synonyod BaP; benzo{d,e. (chrysene; IA-BCRZIpyTons; &, 1-bemopyrenc: BE; end 3,4-BP
‘Welght of Evidentt (WOE) EPA=E) (probable humen carcinegen)

Ve
/
‘What is chemical used for? No known uses for B except regarding research purpases.
PAHs are a group of icals formed during 1 p o ¢f hydrocarby They are formed
Where does chemica! occur? naturally and sntheopogenically, They oceur throvghout the eavi in soil, air and water.

"WEat fype of thetmical fate and
transport to humln :xposure poiut?

Benzo{a}pyrene tends to strongly sorb 10 soil and sediment, where they remain fixed. In addition,
vula.tzlmnun i not conmmon dug 10 low H:nry‘s cnnsmnr.
. 0 :

Absorpﬂnn - Ingmon, inhalation and dermal contast:

Distri 10 Jungs, Tiver, kidiey, g: ] tract, carcass, blood and brain
Mm.ubolism Metabelism occurs in all tisswes to produce a metabolyte which is sore hydraphilic and ex
Excretion

Respired by lungs and excr:bd in urine and feces

pe Factor (SF} (ga'kg—day) Oral 1.2 E+1 (NEPA, 1995); Dermal: 1.2 E +1 (CalEPA, 1995) Inhalauun. 3. DE'H) (C&IEPA, 15395}

Sio

Reference Dose (RED) (mg/kg-day) Oral: ~ ; Dermal: — 3 Inhalation: -
Uni¢ Risk Value (ug/w'}’ Oral: = Dol = , Inhalation: 1.1 E -3 (CalEPA, 1995)
l.ong-'l‘a'm Exposure Pi daga: reyrod difficulty in mice studies . G icity data: positive.

Sufficient icity data (i d incid: of tumors}) exists viz ingestion, inhalation, and dermal
Animals contact snimal stadies,

Although human carmogenicity data is madcquate, lung s2neer kas been shown to be induced in humans by |
Homans

Notes:

CalEPA, 1995 = California Envirormental Protection Agency (CalEPA). 1995, Caiifornia Cancer FPotency Factors: Update. Qffice of . Emn-omrxemai’
Health Haouard Assessment. Aprit 10,

TOXTABS.XLS: BaP, 6/26/96, 9:11 AM

various PAH mixtures known to contain BaP including cigaretts smoke, roofing far and-coke oven emissions. .

SECOR Yoternational

DRAFT

Table 52
Toxicofogical Profile for Benzene
Grand Street and Fortmann Way Property
" Alameda, California

Benzene
CASH j 71-43-2
Cheémical Formula CeHy
Chemical Characteristic Aromatic hydrocarbon
Synonyms benzol, coal naghtha, pheny) hydride, and pyrobenzol

IARO'-GmupI (carcinogenic 1o humans), NTP=Clear cvldcncc. EPA-Gtoup A (humul arcmogen)

dl of Evidence (WOE) v

In past, widely used as a solvent, but due to known adverse health cffccts, uses are now minimal. Mostly
uged ag starting material for various organie coumpound synthesis and minor uses a5 substance in gasoline
{0.8 - 2.0 %).

What is chemical used for?

Mobile in soil/gw systems with sandy/low organic content $oils, Volatilization important in surfacs soil or
s0il-ir compartments. Hydrolysis and biodegradation not expected in natural soils, but acclimated mxcrnhlal
populations can bicdcgrads benzene,

Primary pathway from a soil-water system is migration to gw drinking supplies (historically common).
Inhalation fmm voIaullz.atson from surfam soils 5|bl important.

Where does chemical occur?
What fype of ¢hemteal fate and
transpart 1o hi 0int?

Absarption Inhalation, ingestion, derma! oonl:ac: (lesser absorption)

Ingestion; to bile, biocd, brain, fat fabdominal), kidney, liver and mammary glands, Dermal: to kidney, liver
Distribution and skin

Metabolism Mainly by iiver's cytochrome P-450 system
fon ion and winary excretion

Slope Factor (SF) (me/kg-day)
Reference Dose (RID) (meg/kg-Eay)
Unit Risk Value (ug/my"

995); Dermal: 1.0 E-1 (CAIEPA, 1995); Inhalation: 1.0 -1 {(CalEPA, 199
; Dermal = + Inhalation: 1.71 E -3 (USEPA, 159933)
; Dermal: ~ ; Inhalation: 2.9 E -5 (CalEPA, 1995)

Inkalation and ingestion primarily affects the CNS with following symploms: headache, dizziness,

Signs and Symptoms from l-!umlm drowsiness, and nausea p i Isions, respiratory paralysis and death due to high vapor
Exposure concentrartions. Eye and skin irritant.
Pancytopenia, levkemia. P cy/neonate data: embryotoxicity and Icity at fly toxic doses.

Long-Term Exposurs Genotoxicity data; mixed results.

Notes:

CalEPA, 1995 = California Environmental Prosection Agency (CalEFPA). 1993, California Cancer Fotency Factors: Update. Qffice af
Environmental Health Hazard Assessment. April 10.

USEPA, 1995¢ = U.S. Envirommental Protection Agency (USEPA}. 1995, Risk-Based Concentration Table. USEPA Region If. Cctober 20,

SECOR Internationak




Table 5-4
Toxicological Profile for Fluorene @ R A F T
Grand Streef and Fortmanne Way Property
Alameda, California .

Fluorene
Cast O T
Chenideal Formela Ciaflio
Chemical Characteristic ] Polycydlic aromatic hydm:arbou (PAH)
Sytonyms rtho-bipheyl i 2 2-mcthrylone bipbenyl, and 2,5-benzideos

W _ ___EPA= EPA-Glmlp clnsslﬁahl: asmhnmmwcnmnmy)

Whtlachemim!ns:dfor! Flucrene is used 25 a chemical i diate in chemical and in dical

PAHsamag:wpnfnheﬂuukfurmeddumg p Fustion of iy rooad They are formed
Where doct chemriesl occtr? nmunllyand ly. They occur th the et in sail, sedi aif and water.
TWhat type of chemlcal fate and

trausport to human exposurt poine?__

Absorption lngsu"
Distribution Distributed to; lungs, lver, kidoey, i inak tract, carcass, blood and bram
M etabolk I Sism occurs in all tissues to produce 2 boly wh:dusmotehydmphﬂmandumble

Im:ruhm Rzpuedbylungandmaﬁedmmm andfee= _

mopernmr(sn(mgfkg-dw) e Dermal: ; Inhalstion:
Tirtorens: Dose (R0D) (mg/ke 0y Orel #0052 (USEPA, 10556); Decmalr 4,006 (USEPA, o Tl (AT
Uncertainty Factor (UF). . T000 {orel RD)

Short Term Expostre
Chronic studies indrcate hypoawwty, a degreagsed red biood u:ll count, and increased liver and splcm
Animsls weights are all dose-retated.
Notes:

CalEPA, 1995 = California Exvironmental Protection Agency (CalEPA). 1995. California Cancer Potency Factors: Update, Qffice of
Ernvironmental Health Hozard Axsessiment. April 10,

USEPA, 19952 = U5, Environmenzal Protection Agency (USEPA). 1995. Risk-Based Concantration: Table. USEPA Reglon Ill, October 20.

USEPA, 19958 = [LS. Environmentaf Prowction Agency (USEPA). 1995, Integrated Risk fr iore System. One-line date base. Cffice of Research
and Development. Clncinnati, Ohio. '

USEPA, 1995¢ = LS. Environmencal Protection Agency (USEPA). 1995. Preliminary Remediation Goals, USEPA Region IX. February I..

TOXTABS.XLS: Fluorene, 6726/96, ¢:11 AM 7 SECOR International

Table6-1"

Excess Cancer Risk Summary

Site-Wide Scenario

Grand Street and Fortmann Way Propetty

Alameda, California

DRAFYT

_ EXCESS CANCER RISK______|
- Exposure Pathway
Construction Worker | Commerciat Worker
Incidental Ingestion of Soil 8.94E-13 -
Dermal Contact with Soil L79E-13 -
Inhalation of Airborne Particulates 135E-17 -
Dermal Contact with Groundwater 2.12E-08 -
Inhalation of Indoor Air VOCs Emanating from Groundwater - L5TE-07
Inhalation of Ambient Afr VOCs Emanating from Groundwater 7.50E-11 -
TOTAL EXCESS CANCER RISK 2F-08 2E07
46TABSXLS: Oce Risk Sommary, &26/96
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Table 6-3

Non-Cancer Risk Summary

Site-Wide Scenario

Graand Street and Fertmann Way Property

Alameda, California

DRAFTY

NON-CANCER RISK
Exposure Pathway
Construction Worker | Commercial Worker
Incidental Ingestion of Soil - -
Dermal Contact with Soil - —
Inhalation of Airborne Particulates - -
Dermal Contact with Groundwater 1.61E-05 -
Inhalation of Indoor Air VOCs Emanating from Groundwater - 2.57E-03
Inhzlation of Ambient Air VOCs Emanating from Groundwater 3.07E-05 -’
TOTAL NON-CANCER RISK 1E-04 3E-03

46TABS.XLS: Occ HI Sumunary, 6/26/96

SECOR Intcrnational

Table 62 A F T
Excess Cancer Risk Summary D R

Office Building Scenario
Grand Street and Fortmann Way Property
Alameda, California

EXCESS CANCER RISK
Exposure Pathway
Censtruction Worker | Commercial Worker

Incidental Ingestion of Soil / 8.94E-13 —
Dermal Contact with Soil ) 1,79E-13 -
Inhalation of Airborne Particulates - 1.35E-17 -
Dermal Contact with Groundwater 8.26E-08 -
Inhalation of Indeor Air VOCs Emanating from Groundwater - 6.13B-07
Inhalation of Ambient Air VOCs Emanating from Groundwater 2.93E-10 -

TOTAL EXCESS CANCER RISK SE-08 GE-07

46TABS XLS: Occ Risk Summary (Bidg), 626/96 SECOR !nt.crn.ﬂinm!



‘Table 64

Nom-Cancer Risk Suminatry

Office Building Scenario

DRAFY

Grand Street and Fortmann Way Property

Alameda, California

NON-CANCER RISK
Exposure Pathway
- Caonstruetion Worker | Commercial Worker

Incidental Ingestion of Soil : - -

Dermal Contact with Soil - -
Inbalation of Airborne Particulates . - -

Dermal Contact with Groundwater 761E-05 -
Tnbalation of Indoor Air VOCs Emanating from Groundwater - LOGE-02
Inbalation of Ambient Air VOCs Emanating from Groundwater 1.20E-4 ’ -

TOTAL NON-CANCER RISK 2E-04 1E02

46TABS.XLS: Oce Hi Summary (Bldg), 626/96

SECOR International
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DRAFT

PRIMARY PRIMARY SECONDARY SECONDARY TERTIARY EXPOSURE EXPOSURE POTENTIALLY EXPOSED RECEPTOR
SOURCE RELEASE SOURCE RELEASE SOURCE MEDIUM ROUTE Current and Future Construction
MECHANISM MECHANISM Commercial Worker Worker
— Excavation I.—l Surface Soils ! ﬁl Soil l—— Ingestion Q .
Dermal Contact Q [
Wind Erosion  |——] ~ AmbientAir  —-  Soil Pardeles | ——]  Inhalaion | 1 .
I  Suspended in Air
—1 Soil Gas Emission Enclosed Space Air | | Air j——-]  Inhalation | . o
BTEXin —
Subsurface Soil Aabient Air { Adr ] Tnbalation | 5 .
Solubilization and _| Groundwater | { Grovndwater  j——1 Ingsstion 1 1
Leaching ‘ Dermal Contact I .
Indoot Water Use | { Enclosed Space Air J——f Adr j——  Inhalstion | ] I
Volatilization Enclosed Space Air |——] Ar |——{  Inkalaion | D %)
through
Subsurface Soil Ambient Air | Air ] inhatation ] 5 .
EGEND ‘
¥ Potentially complete and significant exposure pathwey.
2P fally complete but insignif expesure paik
[ Incomplete exposure pathway,
Grand Street and Fortmann Way Property
Alameda, California CONCEPTUAL SITE MODEL Figure 4-1

SECOR Interpational Incorporated

Commerical Land Use with Municipal Water Supply




coeadPle dwraes s
Cheinieal-Specific Properties .
Volatilization Factor Caleulation for an Oceupational Exposure Sceriario
Grand Street and Fortmaon Way Property
Alameda, California

DRAET

Hv-_q i ) cs.: H _Pn 5 F .
Chemical (em?/s) ..u.. (er’ss) [ (em®™Hy0/em®air) | (g-H,0/g-C) | (mg/L-FE,0) | (g-H,0/g-soil)

| "  source [a] [a] [a] - Jdt
Benzens 3I0E02  9.80E-05 ] 2.20E-01 5.70E401 1.78E+03 70801
Flugrene 363E-02  BI6E-06 {t] 3.00E-03 7OIEH03 1.85E+00 7.93E+01

Notes:
fa] U.S. Environmenial Protection Agency, 1994. Technical Background Document for Soit Screening Guidance. Review drafl. Office of Solid
Waste and Emergency Response, Washington, D,.C. EPAS40/R-94/106. November.

8] Dwat was not avallable for flucrene. A value of 8.36 E -08 was assumed based upon another chemlcol £2,4,6-Tricklorophenol) with @ Dair
value which is similar to fluorene, '

fdl k, '™ koo X Foo. Value for £ is presented it Table 2,
Dy = Difficsion coefficlent in alr

Doy = Diffuslor: coeflicient In water

H = Henry's law constant

ko = Carbon-water sorpticn coefficient

8= Pure component sohdbility In water

Unknovwn values are shaded.
v
ASTMOCC.XLS: Input chemspec prop, 626/96 . ’ Page20f13 . SECOR loternational -
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Appendix A
Yolatilization Factor Calculations for an Qccupational Scenario

Grand Street and Fortmann Way Property
Alameda, Californis

Table of Contents

Description
Volatilization Factor: Groundwater to Ambient (Outdoor) Vapors:
Groundwater to Ambient Air Concentrations (Site-Wide)
Groundwater to Ambient Air Concentrations (Office Building)
Groundwater to Indoor Air Concentrations (Office Building)

Effective Diffusion Coefficient in Soil Based on Vapor-Phase Concentrat (Deffy)
Groundwater to Indoor Air Concentrations (Site-Wide)

Effective Diffusion Coefficient through Foundation Cracks

Effective Diffusion Cocfficient through Capillary Fringe
Effective Diffusion Coefficient between Groundwater and Soil Surface  (Deff,;)

Volatilization Factor: Groundwater to Enclosed-Space Vapors

Chemical-Specific Properties
Nonchemical-Specific Properties

Table
A-1
A2
A-3
A4
A-5
A6
A7
A-8
A9
A-10
A-11
A-12

Volatilization Factor (V) calculations are based on ASTM E 1739-95 Risk-Based Corrective Action Applied at

Petroleum Release Sites. November, 1995,

Notes;

SECOR Internatiopat

Page 1 of 13

ASTMOUCXLS: TOC, 6/26/96




Table A-2 ’
Nonchemical-Specific Properties . @ R A F T F
Volatilization Factor Calcutations for an Occupational Expasure Scenatio = it : E& -
N -
Grand Street and Fortmann Way Froperty . E
Atameda, California <TH :.
B8
. ' 5
Parameter | DeRnition Units Results Sowree @ ﬁ
F Lower depth of sucficial soil zone ‘ om 100 ASTM, 1995 ‘ A
N )
ER Enclosed-space 4ir exchange rate s 0.00167 Burton, [999 é’ ,,:g E Z
- = & en W
foc Fraction oforganio carbon in soil gl gesol 0.01 ASTM, 1995 R ogE =
b (Fhickness of capillary fringe © om 5 . | AsTM19% -
h, Thickness af vadoss zone o 100 Site-Specific / — 3,
" a S EE ER
I Infiltration mte of weter through soil cmfyear 30 ASTM, 1995 - o fu lo] e ell o &
: ] & £
k, |Soll.ater sorption coefficient (£.X K} g HOg-soil see table [ ASTM, 1995 a8 = =
= -
Ly Enclosed-spete voumeAnfitration are tatio em 300 ASTM, 1995 - % = 5
n - * 3
Less Enclosed-space foundation or wall thickness em 15 ASTM, 1995 B o) - HF'@ 48
o -, (==
Low Depth 1o groundwater (g + hi} . an 105 ASTM, 1995 ° 5 v = ‘E_,
L Depth to subsurace soil sources am 00 . ASTM, 1995 2 & @
- = 2 -
3 Partiiilate eonission rate . e 69814 ASTM, 1995 A E L o83
: ‘ g x a P claa
Uy Wind specd above ground surface in amblect mixing zone canls 225 ASTM, 1995 £E 2 = # Blg s
= L -
Uen ‘| Grousd water Darey velosity emfyear 2 S0E+03 ASTM, 1965 vE 8 £ = o
T ot ~ = T
w Width of source avea parallel to wind, or groundwater fiow direction cm 1500 ASTM, 1995 E § g 3 @5- 2 i
- HE- J
Bur Ambient sir mixing zone height ‘ o 200 ASTM, 1995 ‘=z = & T3 8 £
M e s " —
By (Ground wetet mixing zone thickness , ] om 200 ASTM, 1995 FEE . e
" A - ‘ca ~cracks fom - " E O] =
n Areal fraction of cracks in foundationferlle 0.01 1 ASTM, 1993 2@ — "
Joéal erea, ]
Gm otumetric aic content in capillary fringe soils em’-girfem’-50il 0.038 ASTM, 1995 % E H‘ 2 os 3
- - = L] 2 =
G | io sir comtent in fonswall ooz’ total 026 ASTM, 1995 v © & ® F8 < i
—volume - g 2 g -
9, Volumeti alr content in vadose zone $oils ' cni-altfensoil 026 ASTM, 1995 - é ..I.l__‘ Z
)
Oy Hrotal soil poresity ' ctersal 038 ASTM, 1995 & «-;
™ . Ble
Ouep  [Volometric waer content in capillay fringe soils et Mot sil] 0342 ASTM, 1995 & & & 9l€ 2
4 - ] &) Z) ==
e |Votumenic watce content in foundation/wall eracks n -H O™ 01z ASTM, 1995 g ) = e
Oy Volumetric water content in vadose mome sals o~ Hydom-s0il 0.12 ASTM, 1995 R
[ Soil bulk deasity g-soilfem®50il L7 ASTM, 1995
T Averaging time for vapor flux H T.88EH)3 ASTM, 1995 -
g \a
B g £ 2
Notes: . ' g § g S
American Soclety for Testing and Maerials (ASTM). 1995. Standard Guide for Risk-Based Correcdve Action Applied at Petroleum Reloaze 3, B = 4
Sites. E 1739-95. November. &
g
:
4

ASTMOCC.X1S: Input nonchemspec prop, 6/26/96 Page3 of 13 SECOR TInternational




T o oAbty o T -7
Effective Diffusion Coefficient through Capillary Fringe (Deff,,;}
Grand Street and Fortmann Way Property
Alameda, Californis

DRAET

Deff eop fert* 5] =Dy % (Cueap /81 )+ ID e H} X (Opeiy **/0,°)1

SECOR Internationul

Chemical Dy - o, Dot H Orerp Deff,,,
(em’-zir/em®  (em®/em®- {em™H20/  (em™H20/
{em’/s) 50il) soil) {em’/s) em-air} em®-soil) (cinlls) )
Benzene 0.087 0.038 - 038 9.80E-06 022 0.342 1.998-05
Fluorene 0.0343 0.038 0.38 8.36E-06 0.003 0.342 5.46E-04
ASTMOCC.XLS: Deff Cap , 6/26/96 Eagc Gof13
= “fable Ay ' : .
Effective Diffusion Coefficient through Foundation {Deff_,q)
Grand Street and Fortmann Way Property
Alameda, California
2 3.33 2 3.33 Y
-Deffcmck [cm /s]=[Da!r X (eacreck . /QT )] +[CD wat /H) X (ewcrack /eT‘ )]
Chemteal Dy, Brerack Oy D H Serack Defl g
5 3 e 0/ (em®H,0/
(cm*/s) (em-ait/ cow *fem™soll)  (em’/s) ( sl ¢ s r 3
total volume) (cm CHL-gir) emtotal (e /5)
Benzene 0.087 0.26 0.38 9.80E-06 0.22 0.12 6.798-03
Fluorene 0.0363 0.26 0.38 8.36E-06 (.003 0.12 2.85E-03
-~ ‘-‘\.
ASTMOCC.XLS, Deft Crack, 626096 Page 5of 13
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Groundwater-Ambient Air Concentration Calculation

Grand Street and Fortmann Way Property @ @ A
Alameda, California )

Groundwater Ambient Air

Chemical Concentration Volatilization Factor Concentration
(Site-Wide)
3 .
{mgL) YFyapy {(mg/m-air)/(mg/L 10)] gy
Benzene 7.51E-02 2.76E-05 ) 2.07E-06
Fluorene 2.04E-04 2.26E-06 2.03E-09
IS
i
ASTMOCC XLS, GW-Amblent Air Conc , 6/26/96 Page 100113 E . : SECOR Internafional

i

Volatilization Factor: Groundwater to Ambient Air (Vapors) (VFpyums)

Grand Street and Fortmann Way Property @ R A F ?
. Alameda, California

“~
i
VF yomp f(mgsm’ aip)/tmg/E H; 0= BA(I (U oy X B x L oy))(W x Deffr)) x 10° Lom®
Chemlesl H User - Low w Deff ., YFwamb
{em®H,0 f em® . (mg/m®
alr) (em/s). (cm) {em} {cm) e’ /5) aity(me/L Hy0)
Benzene 022 225 200 105, 1500 3.95E-04 2.76E-05
Fluorene 0,003 ns 200 © o108 1500 2.37E-G3 2.268-06
I
ASTMOCC.XLS: VF wamb, 6/26/96 . Page 9 of 13 C ' SECOR International
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Groundwater-Enclosed Space Alr Concentration Caleulation

Office Building Scenario
Grand Street and Fortmann Way Property @ R A F T

Alameda, California

Groundwater En¢losed-Space Alr

Chemical Concentration Volatilization Factor Concentration
(Office Building)
3
(ng/L) VEwerp l(lﬁgn'm -air) (/T 00 (/e
Benzene 2.93E-01 9.02E-04 T 2.64E-04
Fluorens 9.00E-04 1.05B-05 S44E-09 '
ASTMOCCXLS, GW-Indcor Alr Bldg, 6/26/96 . . Page 13 0f 13 ) . ' 7 - SECOR Internationst
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Appendix B
Table of Contents
Risk Cateulations
Site-Wide Occupational Exposure Scenario
Grznd Street and Fortwann Way Property
Alameda, Catifornia
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Table 4
Chemical Intake Exposure Assumptions — Dermai Contact with Soil

.

On-Site Construction Worker Exposure Scenario
Grapd Street and Fortmann Way Property
Alameda, California

Intake (mg/kg-day) = [CSx CFxSA x AF x ABS x EF x ED x FI] /[f BW x AT}

Intzke Parameter Construction Worker
Value
CS = Chemical concentration in surface soil {mg/kg) See Table 11
CF = Conversion factor (kg/mg) . LE-06
SA = Skin Surface Area (cm’/day) 2,000
AF = Soiliskin adherence factor (mgfem’) 0.5
ABS = Absorption factor-organics (unitless) 0.01
EF = Exposure freqguency (days/year) &0
ED = Exposure duration (years) 1
Fi = Fraction from contaminaied source (unitless) ' 1
BW = Body weight (kg) L
AT = Averaging time (days)
Noncarcincgens 365
Carcinogens 25,550

Notes:

All of the spil contacted is assumed (o be site-related,

RISK_XLS: Cons Derm Exp Assmp , 6/26/96

Page 5.

SECOR Tnternational

DRAFT

Table 5
Chemical Intake Exposure Assumptions — Inhalation of Airborne Particulates
On-Site Construction Worker Exposure Scenario
Grand Street and Fortmann Way Property
Alameda, California

DRAFY

Tntake (mgkg-day) = [CAx IR x ETx EF x EDJ T BW x AT]

Intake Parameter Construction Worker
: Value
CA = Chemical concentration in air {mg/m°) See Table [ 1
IR = Inhalatien rate, outdoor {m*/hr) 1.35
ET = Exposure time (hr/day) 8
EF = Exposure frequency (days/vear) 60
ED = Exposure duration (years) [
BW = Body weight (kg) 70
AT = Averaging time (days)
Noncarcinogens 365
Carcinogens 25,550

RISK.XLS: Cons Inhltn Exp Assmp, 6/26/9¢

Page &
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RISKXLS: PEF CALC; 6/2606 . Page?

. Table 6 .
Air Concentrations Calenlated from Soil Particuiate Emissions
: Grand Street and Fortmann Way Property
Alameda, California

Particulate Emissions Model (USEPA, 1991)

T pacticutate emission factor (PEF) relates the chemical contentration in smlw:ﬂiﬂ:emnmmafnspnﬂﬂe particles (PM,g) in ¢
the air due to fugitive dust emissions from sofaes $oi. “Fhis model is a consecvative estimate for particulate emissions from surface

soils and is taken from USEPA, 1991. This relationship s derived by Cawherd (1985) for a mpid assessment procedure applicablc to

a typical brzardows waste site where the sarface soif provides a relarively continuous and constant potential of emission over an

extended period of time (e.g , years),

The particulatc ¢Grissions are assumed due to wind srosion and, therefore, depend on the crodibility of the surface material. The 4
equation is representative of a surfpce with enlimited erosion find, which is ct d by bare surfaces of finely divided ’
material such as sandy agricoltural soil with 4 large number (urlimited reservois) of erodible particles. Sueh swrfaces crode at low

wind speeds, and particulate emissicn rates are relatively 1ime independent at a given wind speed.

PEF = LS X VX DHX CF e dlA] X JCF 4, / (RF % (1) % (U /U3 % F(2)]

Parameter - Value Units Reference
PEF = Particulate Emission Factor 4.63EHS arcg :
LS = Width of contaminated area 45 m USEPA, 1991
v = Wind speed in mixing zone 225 /s USEFA, 1951
DH = Diffusion height 2 m USEP4, 1991
A = Areaof contarination 2,025 w® USEPA, 1991
RF = Respirable fraction 0.038 gfm e USEPA, 1991
G = Fraction of vegetative cover 1] [unitless} USEPA, 1991
Um = Mezn annoal wind speed . 45 mis USEPA, 1991
Ut = Equivaient threshold value 12.8 m/s USEPA, 1991
of wind speed at 10 m
F(x) = Function dependent on U7, 0.0497 Jumitless] Cowherd, 1985
. CF = Conversion Factor 1 ..3,600 sher -
‘CFiaa = Conversion Fattor 2 1,000 kg -
Air Concentration (C,) = &/ PEF

Chemical UCLIS Soil Particulate Emission Factor  Air Conoentration (C,)

Concentration (C) (PEF) (CPER)

[mgfke] - Im'fk] Img/m’}

Benzo{apyrene ) 4 A4EDS 463E+9 9.59E-15
Notes:

Cowherd, C., Muleski, G., Engelhart, P., and D. Gillete. 1935. Ropld Assescment of Exposure to Particulate Emissions from Surface
Conmnination. . EPA Office of Health and Environmental Assesonent, EPA/600/5-85/002,

U.S. Ervironmental Protection Agency. 1991, Risk Assessient Guidance for Superfind: Vohume I « Hemean Health Evakiation
Manual (Pert B, Development of Risk-based Prefiminary Remediation Goals). Publi 9285.7-01B. Dy b

SECOR Intemational

DRAET

Table 7

Chemical Intake Exposure Assumptions — Dermal Contact with Gromndwater
. On-Site Construction Worker Exposure Scenario

Grand Street and Fortmann Way Property
Alameda, California

DRAET

Intake fmg/kg-day) =~ [ Cgwx SAxPCx CFx ETx EF x ED x FC] I BW x AT}

" Intake Parameter Construction Worker
Value
Cew = Chemical'concentration in groundwater (mg/L) See Table 12~
sA = Skin surface area (cin®) 2,000
PC = Dermal permeability constant (cmv/hr) [1} )
Benzene ' 2.10E-02
Fluorene [2] 3.60E-01
CcF = Conversion factor (Litm®) 1E-03
ET = Exposure time (hr/event) 2
EF = Exposure freqnency (eventsfyear) 60
Ep = Exposure duration (years) 1
FC = Fraction of time contacting exposure area 1
BW = Body weight (kg) 70
AT = Averaging time (days)
Noncarcinegens 365
Carcinogens 25,550
mmmmma 1992, Tabie 37, Derwal Exporere Axertsment: Prindiphes amd dpplicittions, Inlcrive Report, Office
o TG, EPARSB 10118, Sarwary:
£} The demat e ] The solne showm represens the dermak )
RISKXLS: Cons GW Derm, 6/26/96 ) Page B SECOR International
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Chemica! Intake Exposure Assumptions - Inhatation of Indoor Air VOCs Emanating from Groundwater Chemical Intake Exposure Assumptions — Inhalation of Ambient Air VOCs Emanating from Groundwater
On-Site Commercial Worker Exposure Scenario On-Site Construction Worker Exposure Scenario
Grand Street and Fortmann Way Property Grand Street and Fortmann Way Property
Alameda, California Alameda, California
Intake (mg/kg-day) = fC, x IRx ETx EF x ED] /{ BW x AT} Intake {mglkg-day) = [C, x IR x EFx EF x ED]/f BW x AT]
Intake Parameter {.. ~ Commercial Worker Intake Parameter . -Construction Worker
| Vaiue -~ Value
Ca Chemical concentration in air (mg/m’) See Table 12 : C,. = Chemical concentration in air (mg/m’) See Table 12
IR = Ithalation rate (m*/hr} 0.83 : IR = Inhalation rate {m’/hr) 1.35
ET = Exposuretime (he/day) 3 ET = Exposure time {hr/day) 8
EF = Exposure frequency (days/year} . 250 ) } EF = Exposure frequency (days/year) 60
ED = Exposure duration (years) ' 23 ED = Exposure duration (years) 1
BW = Body weight (kg} 70 BW = Body weight (kg) 70
AT = Averagiog time (days) AT = Averaging time (days)
‘ Noncarcinogens 9,125 Noncarcinogens 365
Carcinogens 25,550 - . Carcinogens ' 25,550

RISKXLS: Comm GW-VOC Inhale In, 6/26/96 Page SECOR Taternationsl ' RISKXLS: Cons GW-VOC Inhale Out, 6/26/96 Page 10 SECOR Internations!
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Toxlcity Values
Grand Street and Fortmann Way Property
Alameda, Californin

Chemlcal Name Carejnogenic Oral/Dermed Slope Eactor Inhalation Slepe Factor (SF) Oral/Dermal Reference Dose (RID) Inhalatten Reference Dose {RiID)
Weight-of- (ST} (mp/kg-day)” (mg/kg-day) (mg/hg-duy}
Evidence {mg/kg-dry)!
Valug Spurce Value Source Value Source Value Sourge
Benzene A 1,00E-01 CalEPA, 1995 1.00E-0L CalEPA, 1995 -
Benzo{a)pyrene B2 1.20E+01 | CalEPA, 1998 3.90E+00 CalEPA, 1955 -
Fluorens D - - 4,00E-02 USERA, 1995b
Notes:

s No toxlcity vaiue avatlable, Chemical clther doe nal exkibit toxleity vie this rours or sufficient evidence Is nor availabie to derive a toxlcity value,

California Environarenfal Protectioni Agency (CalEPA}. 1995, Callfornia Cancer Porexcy Facrors: Update, Cffice of 1 Health Hozerd A April 10

U.5, Environmental Protacilon Agenty (USEPA). 19933 Risk-Bared Copceniration Toble. USEPA Reglon Hl. October 10

1.5 Environmental Protection Agency (USEPAj. 19956, Integroted Risk Information Sysiem. On-line data base. Qffice of Research and Development. Cinchweati, Ohic,

U8 Envirommental Protecilon Agency (USEFPA). 1993c. Preliminary Remediation Goals, USEPA Region IX. February 1.

. Shaded values represent provisional ioxicity values, Provisional loxiciy values have yof received consenswa Judgrient by USEPA's Reference Dose Wark Groups and’or Carcinogenlc Risk Assessment Verificoiion findeavor Work Group,
The vahies are ured i thiz analysls fo provide more conservative risk extinales. )

RISK‘JG.,S: Toxicity Values . Page 11 Version: 2/14/96 Printed on: 6/26/96 at 9:38 AM

Table 11

Exposure Point Concentrations for Soll COCs @ R A F ‘]r

Grand Street and Fortmann Way Property
Alameda, California

. : Direct Soil Contact Particulate Emission Factor Airborne Soil Particulates
Chemteal Name . (mglkg) (m*7kg) _ (mg/m) [1]
Renzo(a)pyrene ] ] 4,448-05 4.63E+09 - 9.59E-15
1)
Notes: .
{17 Alrborne soll paviicult leulated by diviztng the soil concentration with the Particwlata Emission Factor (PEF) of 4.63 E + 09 m’ rkg.
) !
RISK.XLS: EPC -Soil, 6/26/96 Page 12 : : SECOR Internailona)




‘Fable 12

Exposure Point Concentrations for Groundwater COCs ' @ F’a A F ?

Grand Street and Fortmann Way Property
Alameda, California
l Direct Groundwater YFwesp Enclosed Air VFwamb Ambient Air
Contact Concentration Concentration
Chemical Name (mg/L) (mg]m’-air).f(mgler;O) (mg/m®) [1) (mg.fms-air).’(mglL-HIO) (mg/m’) 12]
l Benzene 7.51E-02 2.02E-04 6.77E-05 2.76B-03 2.07E-06
. Fluorene 9.00E-04 1.05E-05 9.44E-09 2.26E-06 2.03E-09
. Notes: .
[1] Enclosed air concentration calculated by multiplying groundwater concentration {mg/) by appropriate ASTM volatilization factor (VF vep) [tmg/m’ -airhfmg/L-
H;0)). :
l [2] Ambient air concentration calculated by multiplying groundwater toncentration {mg/L) by appropriate ASTM volatilization factor (VF ) [ongim’ -air)/img/L-
H:0)].
' . RISK.XLS: EPC-GW, 6/26/96 Page 13 ’ ‘ SECOR International
. ‘Fable 13 .
Risk Calculations @ R A [F T
On-Site Construction Worker, Incidental Soit Ingestion )
Grand Street and Fortmann Way Propert:
Alanteda, California :
l Exposure Asgsumpiions . DOSE TOXICITY VALUE -
. Oral
Cs pi:3 CF EF ED FI BW AT-C AT-NC| ' Cancer Non-Caneer SF RID Cancer Hazard
Chemical (g (agiian) y/mg) Um0 8 e () sy} (mylkg-day} {mykg-day) g’ {mpkg-dsy) Risk Quotlent
l . Benzo{a)Pyrene 444805 50 1E-06 60 1 1 70 25550 365 743E-14 521E-12 1.20E+Qt - §.04E-13 -
:;on.- . Pt - Total §.94E-13 -
" = Sall Ingrtion Rata
cF = Comiralant Focior
I . EF = Exposure Frequency
0 = Exparrs Duratfon
7 = Frociicn ingested from confamlnated source
. I = Bady Weighe
ATL = Aweraging Fime, corcinogent
ATHC  Avermging Piow, nencorcinogens
DOSE (eaescer) = (TS 3 JgRx CF 5 EF £ ED& FI} B X ATC}
l LOSE (more-cancer} « JCS» IgRx CF x ER x EDx Fi} } {5W x AT-NC}
= = Shope Factor
RO = Ruferance Dase
Carcur Ruk = DOSE = SF
- DOSE /.
: Hed Quocie wu.«m;ﬁup
l . \ i
l RISKCXLS: Rlsk Cons Soll-Part Ingest, 62656 : Page 14 ’ ' SECOR Tnternational




LAarrent Un-slite Lonsdruciion vorker, Dermal Contact with Soll

Grand Street and Fortmann Way Property
Alameda, California

DRAF

Exposure Astumptions DOSE TOXICITY VALUE
Dermal .
Cy . CF 5A AF ABS EF E F1 BW AT-C ATNC Cancer Non-Caneer 5P RiD Cancer Hazard
Chemicsl g imp (W) e} () i om B G {de) (tar) (ngha-dns) (mphidap) {mghpdary! (mpfgdar) Risk Quatient
Benzo{p)Pyrens 444608 1E-6 1,000 0.9 0.0 0 1 1 0 25550 385 1.48E-14 1.04B-12 1.20E+ - 1,79E-13 -
Notew:
Cy = Expysure Point Concentration, Ssil
CF = Conversion Factor Totnt 1L.79E-13 ~
54 = Skin Surface Area
AF = SollSkin Adhererice Factor
ABS = Absorplion factor
EBF = Exposire Freguency
ED = Exporure Duratlon
I8 = Fraction from Contaminated Source
)4 = Body Pslght
ATC = Averaging Twe, carclnogens
ATNC v Averaging Time, noncarclsogens
DOSE (cancer} = [C5x CF x SAx AF x ABS x BF x ED} / [BW x AT-C]
DOSE (hon-cancer) ={CS X CFx SAx AFx ABS x EF x ED} / [BW X AT:NC]
SF = Slope Faclor
RO = Reference Dase
Cemeer Risk = DOSE % 5F
Hazand Quotlent = DOSE/ RD
- Not Avallable
RISK-XLS: Rlzk Cons Soit-Part Dermal, 6/26/56 Pege 15 SECOR International
Risk Calcutations ’
On-5ite Construction Worker, Inhalation of Airborne Partitculates @ E} A F T
Grand Séreet and Fortmann Way Froperty
Alameda, California
Exposure Assumptions DOSE TOXICITY YALUE
Enhalation
Cy IR ET EF ED BW AT-C  AT-NC Cancer Non-Cancer SF RID Cancer Hazard

Chemlcal (mg/m’) {n'th} Bridey) b 0O (R (6ay) @) (mpg-dny)’ {makg-day) (mgkpdnyy’' (mphg-dny) Risk Quotient

Benzo(a)Pyrens 9.55E-15 135 ] 50 1 70 25550 363 347E-18 2,43E-16 31.90E+00 - 135E-17 -

Notes: - : -

Cy = Exporure Point Concentralion, Airborne Particulates Fatal 1.35E-17 -

IR = Fnhalatlon Rate g

ET = Expoxure Time

EF = Exposure Freguency

ED = Exposure Duration

BW = Body Weight

ATC = Averaging Tims, earcinogens

AT-NC = dveraging Tims, nencarcinogens

DOSE feancer) u fCy 2 Rx EFx ED}/ [BW x AT-C]

POSE (non-¢anser) = fCy xIRx EF 2 ED]/ [BW x AT-NC}

SF _a Slope Facror

RD = Reference Dose

Cancer Risk = DOSEx SF

Hazard Quotient = DOSE/RD

- Not Available

RISK.XLS: Risk Cons Sofl-Part Inhale, 6/26/96 Page 16
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Risk Calculations ™~
On-Site Indoor Commercial Worker, Inhalation of Indoor Air VOCs Emanating from Groundwater @ R A F T . .
Grand Street and Fortmann Way Property ' . )

_Alameda, California

Exposure Assump:lons DOSE TOXICITY YALUE

Inhalation
Cy IR ET EF ED BW AT-C  AT-NC Cancer Non-Cancer SF R . { Cancer Hazard
Chemlcat (mg/m’) fralthr) Gridad  Gdayhn) o0 ) e tday) {inghgdey) (mgkgdey) (mgke-dayy’ {inghigray) Risk Quotient
Benzene &.7TIE-05 0.83 8 250 25 70 25550 9,125 1.57E-06 4.40E-06 L00E-01 LTIE-03 L57E-07  2.578-03
|Fluorene 9.44E-09 0.83 8 250 25 70 25550 9,125 2.19E-10 6.14E-10 - 4.00B-02 - 1.538-08
Notes! Tatal 1.57E-67 2.57E-03
Ca = Exposure Point Concentration, Enclosed-Space Air .
IR = Inkalation Rate
ET = Exposure Time
EF = Exposyre Frequency
ED = Exposure Duration
B = Body Weight
ALC = Averaging Time, carcinogens
ATNC = Averaging Time. noncarcinogens
DOSE (cancer) =fC;xIRx ETx EF x ED} / {(BW x AT.C]
DOSE (ron-cancer) = fCy % [Rx ETx EF x ED] ! (BW x AT-NC]
$F = Slope Factor
RO = Reference Dose
Cancer Risk u DOSE x SF
Hezard Quotlent = DOSE/ KD
- Mot Avatlable :
RISK X1 8: Risk Comm GW-VOC Inhale [n 6/26/596 Page 18 ' SECOR International

Ou-$ite Construction Worker, Dermal Contact with Groundwater

Grand Street and Fortmana Way Property
Alameda, California . ’

Exposure Azsumptiony DOSE TOXICITY VALUE
' . Drermal
Caw SA | o] CR ET EF ED FC BW AT-C ATNC Cancer Non-Canger SF RED Cancer Hazard
[Cherseal (ayL} falidas) {omaar) Gha'y ey} om0 ) Bg) dip s (aghgdag) (eplkgdin) {mghpdng)® {mphpday) Risk Quotient
Bentena T3E0F 2000 210802  |E-03 2 50 11 70 15350 368 2.12E407 L48E-D5 1.09E-01 - 2.126:08 -
Floortna SO0ESH 2000 360E-OL  1E-03 2 L] 11 70 25550 368 435508 - 304B-06 - 4.00E-02 - 761505
N )
Cor ™ Eqpesare Polnt Comcentration, Gromduoir
E = Sk efice Aree
re = Dirmal Fermechiitty Consiat _ Total 2.12E-08 T61E-05
o & Comvarsion Focior _—e—
” « Expasere Twe
T = Bxpamer froquoncy
o = Dapore Duration
” = Friction 4f {lme Contociing Expancs Area
” = Body Welghi
ATC ® freroying Tims, ercinopent
AT  doruping Thowe, moncarcirogenr
DOSE frmmrsar) -m'..ﬂxPCrﬂ‘lSz‘:D’:ﬂ!xmf.ﬂlr:dr-Cj
DOUE (td-cemicr) * JCOW T34 2 PCx CF & EF  EF £ EDx FC/ (BIFw AT-NC]
E- 4 = Sk Faclor
mw = Keference Dose
Canacr Risk -DOSE 5P
Hamard Qectirt  DOSEIRD
- Hordvaliobls
i
RISKXLS: Rlsk Cons GW Dermul , 636/96 ' Page 17 SECOR Taternationat
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Table2d
D c
Non-Cancer Risk Summary @ R A F T
Occupational Exposure

Grand Street and Fortmann Way Property
Alameda, California

NON-CANCER RISK
Exposure Pathway
~ | Construction Worker | Commercial Worker

Incidental Ingestion of Soil ! - -

Dermal Contact with Soil - -
Inhalation of Airborne Particulates - .

Dermal Contact with Groundwater 7.61E-05 -
Inhalation of Indoor Air VOCs Emanating from Groundwater - 2.57E-03
Inhalation of Ambient Air VOCs Emanating from Groundwater " 3,07E-05 -

TOTAL NON-CANCER RISK. 1E-04 3IE-03

- KISKXLS; Oce HI Summary, 62696 Page 21 SECOR Tnterpational
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Appendix C
Table of Contents
Risk Calculations .
Oceupational Office Building Exposure Scenario
Grand Street and Fortmann Way Property
Alameds, California

DRAFT

Table ‘Warksheet Name Tide Page
I Pathways Summary of Patentially Complete Exposure Pathways 2.
2 Occupational Assumptions Summary of Exposure Assumptions 3
3 ConsIngstn Exp Assmp Chernical Intake Exp A iptions—~{ncidental Seil 1 4
4 Cons Derm Exp Assmp Chemical Intake Exposure Assumptions—-Dermal Contact with Soil 5
5 Cons Inhltn Exp Assmp Chemical Intake Exposurc Assumptions—Inhalation of Airbome Particul 6
6 PEFCalc Alr G ions Calentated from Soil Particulate Emissi 7
7 Cons GW Demn Chemical Intake Exposure Assumptions~Dermal Contact with Groundwater 8
8 Comm GW-VOC Irhale In Chemical Intake Exp Assumptions--Inhalation of Indoor Alr VOCs Emanating from Groundwater ? .
9 Cons GW-VOC Inhale Qut Chesmical Intake E; Assumptions—Inhalation of Ambient Air VOCs Emanating from Groundwater 10
10 Toxicity Values Toxicity Values 11
I EPRC-Soll Exp(.xure Point Concentrations for Soil COCs 12
12 EPC-GW Exposure Peint Concentrations fcr Groundwater COCs 13
13 Risk Cons Soil-Part Ingest Risk Calculations, On-Site Construction Worker, Incidental Soil Ingestion . - 14
14 Risk Cons Soif-Part Dermal Risk Celeulations, On-Site Construction WoTker, Dermal Contact with Soft 15
15 Risk Cons Sei[-P_a.rt Inhale Risk Caloutations, Qn-Site Construction Worker, Inhalation of Afrbome Particulates 16
16  Risk Cons GW Dﬂ'rua! Risk Calculations, On-Site Construction Worker, Dermal Contact with Groundwater 17
17 Riskiad GW-VOC Inhale in Risk Calculations, Ot;-Site Commercial Worker, Inhalztion of Endoor VOCs Emanating from Groundwatzr 13
18 RiskCon GW-VOC Inhale Out Risk Calculations, On-Site Construction Worket, Inhalation of Ambicat Air VOCs Emanating from Groundwater 19
15 OcoRiskSummay Excess Cancer Risk Summary, Occupational Exposure 2
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RILIESRL Y UL DAPVIMIY fdonfiripriaaas
Occupational Office Building Exposure Scenario
Grand Street and Fortmann Way Property
Alameda, California

DRAET

EXPOSURE PARAMETER

On-Slte Commercial Worker

On-Site Construetion Worker

Value Source Value Source

Contact Rate Assumptions
Inhalation rate (Indoors) (m*/he) 0.83 ASTM, 1995 - }
Enhalation rate {outdoors) (m*/hr) - 135 USEPA, 1989a[1]
Soil Ingestlo rate {mgfday) - 50 ASTM, 1995
Skin surfce area (cm’/day) - 2,000 USEPA, 1989 [2}
Soil-to-skin adherence factor (mg/cm’} - 0.5 ASTM, 1995
Absorption factor-organles (unitless) - 0.01 USEPA, (992
Generit Assumptions
Exposute time (hr/day) 8 Professional Fudgment 8 Professional Judgment
Exposure tims to groundwater {hr/day) - 2 Professional Judgment
Expogure frequency {days/year) 250 ASTM, 1995 60 Professional hedgment
Exposurs ducation (years) 25 ASTM, 1995 1 Professlonal Judgment
Convetsion factor (Kg/mg) - 1E-06
Conyerslon factor {Liem®} - 1E-03
Fracilon of time contacting exposure arca (whitless) 1 1
Body welght (k) 70 ASTM, 1995 70 ASTM, 1995
Averaging time {days}

Noncarcinogens 9,125 Professional Judgment 365 Professlorial Judgment

Carcinogens 25,550 USEPA, 19850k 25,550 . USEPA, 1985

. Noves:

- Not applicable.

Amerlcan Soclaty for Testing and Materials (ASTM). 1995, Emsrgency Standard Gulde for Risk-Based Corrective Actton Applied at Petroleum Release Sites, ASTM Deslgnatlon: E I 739-95. November.

U5, Environmental Protection Ageney (USEPA). 198%a. Exposure Facters Handbook, Qffice of Health and Envir TA Wash

D.C. EPA/SON/S-89/043. July.

U.S. Environmental Protection Agency (USEPA). I, 989b. Risk Assessment Guidance for Superfind, Velunre I, Hupion Health Eua.'rralian Maﬂuar (Part A), Interim Final. Office of Emergency and Remedial Responsa,

"Washington, D.C. EPA:540/1-89/002, December.

U.S. Environmental Protection Agency (USEPA). 1992 New Interln Reglon [V Guidance. Rzg!oﬁ I¥. Aflanta, GA, Febeuary.

A,

~

[1] Inhalatlon rate asswnes a moderate aciivigy level 50 percent of the time (2.1 m"fhr) and a lght activity level for the remalning 50 percent of the thne (0.6 m )

[2] Skin surface area assumes exposure to hands eid face,

RISKBLDG XLS: Occupatlonal Assumptions, 6/26/96
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Table 4 - @RAET Table 5 @RAFT

Chemical Intake Exposure Assumptions — Dermal Contact with Seil Chemical Intake Exposure Assumptions — Inhalation of Airborne Particulates
On-Site Construction Worker On-Site Construction Worker
Office Building Exposure Scenario Office Building Exposure Scenario
Grand Street and Fortmann Way Property Grand Street 2ud Fortmann Way Property
Alameda, California - Alameda, California
Intake (mg/kg-day) = [CSx CFx SAx AFx ABS x EFx ED x FIf /{ BW x AT} Intake (mg/kg-day) = [CAx IR x ETx EF x EDJ /{ BW x AT|
P
7
Intake Parameter Construction Worker ] Intake Parameter Construction Workér
- . Value Value
C§ = Chemical concenzraﬁonrin surface soil (mg/kg) See Table 11 ) CA = Chemical concentration in air (mg/m’} See Table 11
CF = Conversion factor (kgltzng) 1E-06 . . IR = Inhalation rate, outdoor (in’/hr) : 1.35
8A = SkinSurface Area (cm'/day) 2,600 ET = Exposure time (hr/day) 8 -
AF = Soiliskin adherence factor (mg/cm’) 03 EF = Exposure frequency (days/year) ‘ 60
ABS = Absorption factor-organics (unitless) 0.01 ) ED = Exposure daration (years) 1
EF = Exposure frequency (daysiyear) 60 BW = Bodyweight(kg) ' 70
ED | = Exposure duration (years} : 1 . AT = Averaging time (days)
F = Fraction from contaminated soarce {unitless) 1 Noziéa;ninogens 365
BW = Body weight (kg) 70 Carcinogens 25,350
AT = Averaging time (days) '
" Noncarcinggens 165
Carcinogens . 25,550

Notes:

All of the soil contacted is assumed ta be site-velated,

RISKBLD(G:XLS: Cons Dem Exp Assmp , 626/96 Pags S SECGR International RISKBLDG.XLS: Cons Inhlin Exp Assmp, 6/26/96 Pape 6 SECOR International




Table 7
Table § Chemical Intake Exposare Assumptions — Dermal Contact with Groundwater
Air Concentrations Caloulated from Soil Particulate Emissions @ R A F gl—r . ' : ) Og_n'sl;‘e‘ﬁ'_)m;“mon Worker i
Office Building Scenario . . G e Sulding . Sxposurs ° @ R A F T
Grand Street and Fortmann Way Property rand Street and Fortm:fnn ‘Ya}’ Property = WA ;
Alameda, California E Alameda, California
Particalate Emissions Model (USEPA, 1991) ’

‘The particulate smnission factor (PEF) relates the chemical concentration in soil with the concentration of respirable particles (PM;p} in
the air due to fugitive dust emissions from surfece soil, This model is 2 conservative estimae for particutate emissions from surface .
s0ils and is taken from USEPA, 1991, This relatienship is derived by Cowherd (1985) for a rapid stecssment procedure applicable to a

typical : waste site where the surfice 3l provides & reltively coniatious and constant patential of esission over an extended ) Intake (mg/kg-day) = [ Cgwx SAx PCx CFx ETx EF x EDx FC] /[ B x AT}
peried aﬂim?f’e“g,jrears).

.7
’ - - N N ) [
The particuliz crrissions dre asstined dus 1o wind erosion ad, therefore, depead on the erodibility of the surface material. The Intzke Parameter Construction Worker
equation is representative of 2 surface with unlimited erosion potentiat, which is characterized by bare surfaces of finely divided . Value
mzterial such as sandy agricultural soil with a targe number {unlimited reservoir) of erodible particles. Sach surfaces erode at low wind _ N e e
and pActicaste: emiscion rotes are relatively s deat oz a given wind ) ) Cgw = Chemical concentration in groundwater {mg/L’ Bes Tablfz 12
sA = Skinsurface area (cm®) ’ 2,000
pc = Dermal permeability constant (em/hr) [1]
Benzene 2.106E-02
Fluarene [2] 3,60E-01
PEF = [(L5x V2 DH X CF o MA] X JCF oy / (RF % {1-G3 = (U /U " x Fli]
Parameler Valve Units Redference 5 . 3
L= factor . {E-03
FEF = Partioniate Emicsion Factor HE3E03 g cF Conversion (Liem)
LS = Width of contaminated arca 45 = USEPA, 1591 ET = Exposure time (hr/event) 2
v = Wind speed in mixing zone 225 mfs USEPA, 1991
DE = Diffision height 2 m USEPA, 1991 FF = Exposure frequency (events/year) 60
A = Areaof contemination 2,005 o USEPA, 1991 ED = Exposure duration (years) 1
RF = Respimble fraction 0:036 gmihr USEPA, 1991 : i .
G = Feaction of vegetative cover 0 Fumitless} USEPA, 1951 FC = Fraction of time contacting exposure area 1
Ui = Mean anousl wind spesd 4.5 ms USEPA, 1991 Bw = Body weight (ke) . 70
= Equivalent threshold value e B -5 B s USEPA, 1991 . o ’ -
of wind speed at 10 m AT = Averaging time (days)
F(x} = Funetion dependent on U U, 0.0497 [mitless] Cowherd, 1985 ’ .
CF = Cottvession Factor 1 3600 - by - Noneareinogens 365
CFpp, = Conversion Factor 2 1,000 gk - - Carcinogens 25,550
Alr Cancentration (C,) = C/ PEF N P
s { Prowction. (USEPA). 1592, Tabie 5-7, Dermed Expoenre Principles and Ary feport. Offica
. of Health and Exvivermsntal Avsecoment, Washimgion, D.C. EPA/SIGS-L0LIB. Jamery, :
Chemical UCLSS Soil Particulats Emicion Bactor  Alr C ion (C, T - .
Coneentration (C} (PEF)’ {C/PEF)} 1)  for flworens [r nok awatioblc. The veiber ot Pepr sho dermo
[mg/kg] [m'/kg) frngfe’)
Bermzo{a)gyrese 4.44E-05 4638109 9.59E-15 -
Notes:

Cowherd, C, Muleski, G., Engethart, P., end D. Gillete. 1985, Rapid Assessment ofﬁpwéem.l’m—n‘mhm Emissions from Suface
Contamination. EPA Office of Health and Frvirommental Axsessment. EPAFSB-85/002

U Envi 7 P lon Agency. 1991, Risk. il  for Superfind: Volume { - Human Health Evaluation
Mzrual (Part B, Develop of Risk-based Preli 'y diation Goals). Publication 9285,7-0158. D h
RISKBLDG.XLS: PEF CALC, 6/2656 Page 7 SECOR Internetional

RISEBLDG.XLS: Cons GW Derm, 6/26/96 Page 8 SECOR International




. ..

Table 8 @RAFT Table9 @@AF T

Chemical Intake Exposure Assumptions ~ Inhalation of Indoor Air YOCs Emanating from Groundwater Chemical [utake Exposure Assumptions — Inhalation of Ambient Air VOCs Emanating from Groundwater
On-Site Commercial Worker On-Site Construction Worker
Office Building Exposure Scenario Office Building Exposure Scenario _
Grand Street and Fortmann Way Property Grand Street 2nd Fortmann Way Property
Alameda, California Alameda, California

Intake (mg/kg-day) = fC, x IRx ETx EF x ED] /[ BW x AT] Intake (mg/hg-day) = {C, x IR x ETx EF x ED] /f BW x AT]

I_ntxke Parameter Commercial Worker Intake Parameter / o Construction Worker
Value ) Value

C, = Chemical concentration in air (mg/m®) See Table 12 C, = Chemical concentration in air {(mg/m’) See Table 12

IR = Inhalation rate (m’/hr) 0.83 IR = Inhalation rate (m’/hr} ’ 135

ET Exposure time (hr/day) 8 . JET Exposure time (hr/day) 8

EF Exposure frequency (days/year) 250 ° EF = Exposure frequency (days/year) 60

ED = Exposure duration (years) 25 ED Exposure duration (ysars) . 1

BW Bedy weight (kg) 70 BW = Body weight (kg) - 70

AT Averaging time (days) AT Averaging time (days)
Noncarcinogens 9,125 Noncarcinogens 363
Carcinogens 25,550 Carcinogens 25,550

RISKBLIDG.XLS: Comm GW-VOC Inhale In, 626196 Paged SECOR Tntvrnations} RISKBLOG-XLS: Cons GW-VOC Inhile Out, 62605 Page 10 SECOR Interuational



Table 10
Toxleity Values

Grand Sireet and Fortmann Way Property @ R A F T P

~ Office Building Scenario

Alameda, California

Chemical Name Carcinogenic Oral/Dermal Slaﬁe Factor - Inhalation Slope Factor (SFY Oral/Dermal Reference Doge (RID)! Tnhalation Reference Dose (RID)

Welght-of- B 3] (mg/kg-day)? (mg/ig-dny} - {mg/kg-day)

Evidence (mg/kg-day)’

Value Source Valut Source Value Source Value Source

Benzené A, £.00E-01 CalEPA,1995 1.00E-01 CaiEPA, 1995 -
Benzo(a}pyrens B2 1. 20E+01 CalEPA, 1995 AH0EH)D CalEPA, 1995 -
Fluorene ' D - -~ 4.00E-G2 USEPA, 19956

Noies:
-- No toxiclty value available. Chamlcol eliher does kot exhibit taxleity via this route or sufficlent evidence i not avalioble to derlve a foxicity vahie,

Colifornia Environmental Protaction Agenay (CalEPA). 1993, Califernia Cancer Potency Faciors: Updoaee. Office of Bl d Heolth Heaxord Aprit 1b
U.S. Environmental Protection Agency (USEPA), 1993a. Risk-Based Conceniratlon Table. USEPA Region . October 20
U.S. Environmental Prowection Agency (USEPAp. 19936, Integrated Risk Informatlon Sysien. On-lne dgic base. Office af Research cmd Developnient, Chnefinatl, Oblo.

U.S. Environmental Protection Agency (USEPA}. 1993c, Preliminary Remediation Goals. USSPA Region IX. ebruery 1.

Shoded vohues represent provisiono! taxieliy values, Provislonal taxlelty volues have no! received consensus Judgment by USEPA'S Referetice Dase Work Groups andlor Carcinogenle Risk Assessment Verlfication Endeavor Work Group,
The values are used it ihis enlyals fo provide more contervolive Hak extimates. ) ia

RISKBLDG.XLS: Toxicity Values Page 11 Version; 2/14/96 Pritited on: 6/26/96 at 9:41 AM

) Tab)e 11
Exposure Polnt Coneentrations for Soil COCs

Office Bullding Scenario @ R
Grand Street and Fortmann Way Property ) A F ?

Alameda, California

; Direct Sofl Contact | Particalate Emssion Factor | Alrboriw, Soll Particulates

Chemica} Name ) (mg/kg) (m’lkg__) (mg/m*) [1) ’
Benzo(s)pyrens ' 4.44B-05 ) 463E+09 9.59E-15
Notes: .

3 {1} Airborne soll particulate concentration calcubated by dividing the soll with the Particutate Emission Factor (PEF) of 4.63 E+ 0% m’/’kg.

|

|

RISKBLDG.XLS: EFG-$oil, 426196 Page 12 . ' - SECOR Tnternationat




Table 13

} Risk Cateulations
On-Site Construction Worker, Incidental Sofl Ingestion ‘ @ R F ?
’ Office Building Scenario 8
Grand Street and Fortmann Way Property
Alameda, California
l Exposure Assumptions DOSE TO:XICJ.TY YALUE
Oral ’
: Cy 1R CF EF ED F1 BW AT-C AT-NC Cancer Non-Caneer SF RID - Cancer Hazard
I . Chemlcal (ma/ke) Amgday) Gg/mg) Wald G0 (O Gg {dny) (mz/kg-day) (mgkg-iny) (mgke-dayy’ (mgfka-day) Risk Quotient
4 Benzo{a)Pyrene 444E05 50 1E-06 60 1 1 706 25550 365 745E-14 521E-12 1.20E+01 - 8.94E-13 -
l P = Expoase Fatnt Gopwsrarotion Sl Total 3.94E-13 -
3 = Sl tngertion Rate -
cF = Comurdion Foctor
£F = Expasure Frequency
En . = Expancs Duration
T = Eraction Ingesied from contaminated fourcd
Ll = Body Height
Are = Averaging The, carclnogens
l AN = Averaghg Tims, noncarcinogens
DGSE feancer) = [CSx lgR % CF x EF ¢ EDx FIj /(BW ¢ AT-C}
DOE fhom-camcer) = {CSx /g x CFx EF x KD x FI} (BY x AT-NC]
. 5F « Siopt Factor
« Raference Dose
Concer Risk =DOsEr 5F
: Hazond Quotlen = DOSE/ BB .
| - Ner Avalla3la i
l ) RISKBLDG.XLS: Risk Cons Soll-Part Ingest, 626196 . Page 14 ’ S " SECOR International
l Table 12 . ’
' Exposure Point Concentrations for Groundwater COCs ' @
Office Building Scenario . - R A F T .
Grand Street and Fortmann Way Property .
Alameda, California
l Direct Groundwater VEwesp Enclosed Air YFwamb Anmbient Air
Contact Concentration ) Concentration
l _ Chemical Name (mg/L) (mg/m*-air){mg/L-H,;0) {mg/m°) [1] (mg/m’-air)/(ng/L-H,0) (mg/m’) 12]
. Benzene " 293E-01 9.02E-04 2.64E-04 2.76E-05 8.08E-05
Fluorene 9.00E-04 L.OSE-05 9.44E-09 226E-06 2.03E-09
l Notes: .
{1} Enclosed alr concentration caleulated by multiplying groundwater concentration (mg/L) by appropriate ASTM volatilization factor (VF, wesp) [ mgsm’-
alr)/(mg/L-H, Q).
l . [2] Ambient air tration caleulated by multiplying ground concentration (mg/L) by appropriate ASTM volatilization factor (VE wam} ftmg/m”-
air)/(mg/L-H ,0)]. . . .
)
l . RISKBLDG.XLS: EPC - GW, 626006 Page 13 ' SECOR Internatlonal -




% . Risk Caleulations
Current On-Site Construction Worker, Dermal Contact witk Soll

DRAET

Oiflce Bullding Scenario .
Grand Sireet and Fortmann Way Property o
Alameda, California
Exposure Asmumptions DOSE TOXICITY VALUE o '
A Dermal
G CF SA AF ABS EF ED FI BW AT-C ATNC Cancer Non-Cancer SF nm Cancer Hazard .
Chemlcal e Ogmg fele o) () towin g0 0 b e U | ke (whedsn | gwhedn'  edade) | Risk | Quollent i l
B e 444E-05  IE-6 2,000 0.5 0.0 &0 L& 10 2535 368 145E-14 1.048-12 1.20E+01 - 119813 - B
Notes; ) -
Cs = Expasure Point Concentration, Ssil
cF = Comversion Factor Total 1.9E-13 - o
8 = Skin Surface Area . g
AF = Soli/Skin Adherence Foctor .
ABS = Absarpilon factor .
EF = Exponirs Frequercy :
ED ~ Bxpotvrs Duration .
£t = Fractlon from Contaminated Source S
B = Body Welght
ARC = Averaging Tine, carclnogens
ATHNE = Averaging Time, noncarcinagens .
DOSE feemer) = [CSx CF 2 SAx AF x ABS 2 EF 2 ED}/ [BW 2 AT-C} B
DOSE {non-caicer) = [CSX CF 5 SAx AF x ABS 2 EF x ED}/ [BW X AT-NC|
SF = Slupe Facior .
D = Refurence Dase ‘
Camcer Ritk =DOSEx SF
Hatord Quotient =DOSE/RD :
- Nat Avalieble -
! o
RISKBLDGNES: Risk Cons Soil-Past Demmal, 6/24/56 Page IS SECOR International b
|
Risk Calculations CoEe '
On-Site Construction Worker, Inhatation of Alrborne Particulates ; s
: ’ Office Building Scenario @ R A F :ﬂ" G
Grand Street and Fortmann Way Property R
Alameda, California L
Exposurt AMBmpHons BOSE TORICITY VALUE S
: j Inhglatfor: .
Cy IR ET EF ED BW AT-C AT-NC Cancer Non-Caneer SF RID Cancer Hazard v
Chemleal (opgim’) (') Gridy) ey bn o) lday) () imphy-duy) (mgkedny) (mghgdngy’ (pghpde) Risk Quotlent it
Benzo(r)Pyrene 9.59E-15 1,33 3 - 60 1 70 25550 345 IATE-18 2.43E-16 3.90E+00 - L35E-£7 - B l
Notes; ’ x :
Ca = Expasure Point Conceniration, Airborne Particulates Total 135E-17 el R
R = [nhalatlon Rate L
Er w Exposure Time N
£F = Exposure Frequency . : ]
ED = Eeposure Duration .
B = Body Welght R
AT-C = Averaging Time, carcinogens ’
ALNC « dveraging Time, nowcarcinogens .
DOSE (concar} m {0, xIRx EF x ED}/ [BW 3 AT-C] .
DOSE (nomscartoor} = {C,( » IR % EF x ED] / [BF % AT-NC] ok
SF = Stape Factor CoH
= Rafereirce Dose con
Cartcer Risk = DOSEx SF -
Hazard Quotlent = DOSE/RD i
- Nat dvatlable e l
RISKBLIY3.XLS: Risk Cons Soil-Part Inhale, 6/26/56 Page 16 . SECOR Interonttonal s l




Table ar

Risk Caleulations
Oa-Site Indoor Commerclal Worker, Inhalation of Indoor Afr VOCs Emanating from Groundwater .
Office Building Scenario @ R & F T"
Grand Street and Fortmann Way Property
Alameda, California
Exposure Assuniptions DOSE TOXICITY YALUE
. Inhalation
C, IR ET EF ED BW AT-U AT-NC Caneer Non-Cancer SF RiD Cancer Hazard
Chemlcal {mgmt) {m'mr} briday) (dayhr) 1 (k) {dny) {&y) (mg/kg-day) (mg/kg-duy) {mpkg-dayyt {maimg-day) Risk Quotlent
Benzene 2.64E-04 9.83 ] 250 25 70 25550 9,125 6.13E-06 1.72E-05 1.00E-01 LTE03 6.13E-07 1.00E-52
Fluorcne 9.44E-09 0.83 8 250 25 70 25550 9,125 2.19E-10 6.14E-10 - 4,00E-02 - 1.53E-08
Notes: Total 613ENT  LOHEDZ
Ca = Exposure Polnt Concentration, Enclosed-Space Air
IR = Inhalation Rate
ET = Exposure Time
EF = Exposure Frequency
fay = Exposure Duration
aw = Body Weight
A-C = Averaging Time, carcinogens
AT-NC = Averaging Time, noncarcinogens
DOSE (cancer) = [C, x IR x ETx EF 2 ED] / [BW 2 AT-C}
DOSE (hon-cancer) = {C4 % IR x ETx EF 5 ED} / [BW x AT-NC}
SF = Slope Fdctar .
i = Reference Dose -
Cancer Risk = DOSE x SF
Hazard Quolient = DOSE/R/D
- Not Available
s e renea v S T e v s e T — e S
: a2} Table <3 . E]
Risk Caleulations
On-Site Construction Worker, Dermal Contact with Groundwater
Office Building Scenario . D A
Grand Street and Fortmann Way Property =4 i
Alameda, California :
Exposure Assumptions DOSE TOXECITY VALUR
) Dereal
Cow SA FC <F ET EF ED FC BW AT-C ALNC| Camcer Non-Cancer SF RID Caocer | Hazerd
Chemfenl (L) iy fwh) (i)  Gody)  Giim 09 ) 00 D { (mgap-day (ngikedu) gk (upleptay) Rlsk Quotient
|Benzene 19EH 2,000 1LE-P2  IE-03 2 &0 1 L T 25550 363 B.26E-07 5.T8E05 100E-01 - 826E-08 -
Fluorens S.00E-84 2,000 360501 [E-03 2 1] 1 b 70 25550 385 4.35E-08 IHE06 - 4.00EA02 N 7.51E-05
Mokae
Cor = Expenire Polnt Concentrodion, Grousdwnr
u « Sita Sorfuce vkt .
I3 = Dermet Pirmachihly Consiont i Total BIE-08  TGIE-0S
o = Comerrion Focker -
g = Expagees st )
F  Egpinit Dt j‘\
o = Fraction of Taet Condckittng Expoird Artd
P s !
T = Avtroging Tine, carctmogens .
AT  dveroping s, somorcinopent
DOSE fcancer) = fOGN £ 54 PC3 CFx KTx EF x ED i FCJ/ {EN T AT-C]
DOSE prowcenoert « {COW & 84 2 Oy CF 2 E¥x EF 3 ED £ FUJY [BIF x A3:HC)
E-4 - Foclor
o = Ryfirence Do
o Rk ~POSERSF.
Huard v - DOSEI D
- Kot Avallable
IV TR A B B A ARERL— ot emine Bame #T




S DCDTTENSTE

DG/IT/H AEAMING AT T00

0z 238

- peEopwiIRL ¥OOTS

Risk Caleulations
On-Site Construction Worker, Inhalation of Ambient Air VOCs Emanating from Groundwater
Office Building Scenario
Grand Stréet and Fortmann Way Property
Alameda, Califernia

DRAET

Exposure Assumptions

DOSE TOXICITY YALUE
Inhalation
Cy IR ET EF ED BW AT-C AT-NC Caneer Noa-Caneer SF RIM Cancer Hazard
Chemleal {mg/m’) (') Gridsg) () 1) (k) (dw) (i) (mpig-ary) (mpgdey) (mghgdry)® {mghghy) ' Risk Quotlent
Benzene 8.08E-06 135 3 60 170 25350 365 2.93E-09 2.05E-07 1.00E-01 L7IE03 | 2.93B-i0  120E-04
|Fluorens 2.03E-59 135 3 60 - 70 25,550 363 7.37E-13 5.16E-1% - 4.00E-02 - 1.290E-00
Notes: . Total 293810  L2OE-04
Cq = Exposure Polnt Concentration, Amblent Air .
IR = Inhaldtion Rare
ET = Exposure Time
EF = Exposure Frequency
ED = Exposure Duration
B = Body Weight X
ATLC = Averaging Tlme, carcinogens
ATNC = Averaging Tima, noncarcinogens .
DOSE (cancer) ={Cy xR xETx EF x ED] / (BW 2 AT-C]
DOSE (non-concer) w [(, £ x ETx EFx ED} / (BR x AT-NCJ]
SE = Slope Faclor
R = Reference Dose
Canger Ritk = DOSE x SF
Hazard Quotient = DOSE /RfD
- Not Available
RISKBLDG,XLS; Risk Cons GW-VOC Inhale Out, 6/26/96 Page 19 -SECOR Internatlonal
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ek DRAFY
Non-Cancer Risk Summary . .

Office Building Scenario
Grand Street and Fortmann Way Property
Alameda, California

NON-CANCER RISK
Exposure Pathway
Construction Worker Commercial Worker

Incidental Ingestion of Soil ) - -

Dermal Contact with Soil - -
Inhalation of Airborne Particulates - -

Dermal Contact with Groundwater 7.61E-05 —
Inhalation of Indoor Air VOCs Emanating from Groundwater -~ 1.00E-02
Inhalation of Ambient Air VOCs Emanating from Groundwater 1.20E-04 -

TOTAL NON-CANCER RISK 2E-04 1E-02

RISKBLDGXES: Gt HI Sumaary, 6/26/96 Page 21 SECOR International





