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L0 INTRODUCTION .. ....... .. it 1 Alameda, California L\l«.u\ So h HpOg»,.,,,I

i '

i 2.0 BACEGROUND ....... e 1 ! 1.0  INTRODUCTION

! 3.0 GROUNDWATER MONITORING AND SAMPLING . .. ............ ) i This report presents the procedures and findings of the groundwater investigation conducted by

: 3.1 Growdwater Monitoring .......... .. ... .. il 2 ' ACC Environmental Consultants, Inc., {ACC) on behalf of Grand Marina and the City of Alameda
3.2 Groundwater Gradient .. ........... ... ool i 6 ) for the property located at 2099 Grand Street, Alameda, California (Figure I). The project

‘, 3.3 Groundwater Sampling . . ... ....... ... ... i 7 objective was to evaluate the extent of petroleum hydrocarbon impact in the groundwater.

; 4.0 - RESULTS OF GROUNDWATER SAMPLING ..................... 7 ‘ An aboveground tank complex (“farm") and one underground storage tank (UST) were formerly

! : located on site. The tanks have since been removed. Subsurface investigations are being conducted

50 DISCUSSION.......... e e e e e e e e e, 8 ' by SEACOR Environmental Engineering regarding hydrocarbon fmpact in the vicinity of the
| : ) . ' . former aboveground tapk farm. ACC has been selected to further evaluate the subsurface
i 6.0 CONCLUSIONS . ... .. e it et et et et e ee e P, 9 i hydrocarbon impact in the area around the former gasoline UST excavation,

. TABLES . , 2.0 BACKGROUND
| . | -

1 - Groundwater Dcpt!: Information e e 3 | Preliminary site investigations were conducted on site in April 1987 by Crowley Environmental
|-~ 2~ Groundwater Gradient and Flow Direction . . ......... ... . ... ... ... 6 : Services and Harding Lawson Associates. Work included installing six groundwater monitoring
g 3 - Groundwater Sample Analytical Results . ... ... ovni L 3 | wells, W-1 through W-5 and B-7, and drilling six soil borings and excavating six test trenches in

i . the vicinity of the aboveground tank farm, In November 1987, approximately 285 tons of
! FIGURES _ i petrolenin hydrocarbon impacted soil were excavated to a maximum depth of 5 feet below ground
; . N | surface (bgs) from the vicinity of the above ground tank farm. The soils were disposed of off site.
1 - Site Location - In May 1988, Uriah, Inc., removed a 1,000-gallon gasoline UST from the property. Soil adjacent

2 - Site Plan - ! to the UST was found to be impacted with total petrolewm hydrocarbons as gasoline (TPHg).

‘ 3 - Groundwater Gradient Map ' ‘ ]
' In June 1990, Versar, Inc., performed an environmental risk assessment on the property which

i APPENDICES . : ‘ P included collecting water samples from the estuary, installing four groundwater monitoring wells,
[ .- : o | and sampling the sump frofh within the aboveground tank farm area, An additional 9 cubic yards
1 - Well Monitoring Worksheet . ’ of impacted soil were removed from the aboveground tank farm area.

] - 2 - Analytical Results and Chain of Custody Record I . N ‘ ‘ :

) - f In Janmary 1992, Zaccor Corporition conducted a Limited Environmental Site ‘Assessment

.' ) - - .- including removal of the aboveground tanks, and installation of four additional groundwater

i ) : ‘ monitoring wells (MW-1 throngh MW-4). Monitoring well MW-2 was installed within the vicinity

. - - - ‘ of the former UST. During this phase of the investigation, detectable concentrations of petroleum

) : hydrocarbons including TPHg, total petrolewm hydrocarbons as diesel (TPHd), and total oil and

i ‘ grease (TOG) were reported in the soil and groundwater in the vicinity of the former UST and the
‘ ‘ aboveground tank farm.

In Jupe 1992, groundwater samples collected from monitoring well MW-2 (adjacent to the former
' UST) indicated detectable concentrations of TPHg, TPHd, and benzene.
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Due to the reported concentrations of petrolenm hydrocarbons in the soifl and groundwater in TABLE 1 - GROUNDWATER DEFPTH INFORMATION

sarmples collected within the vicinity of the former UST, Alameda County Health Care Services i
Agency (ACHCSA) requested additional investigation be conducted to evaluate the extent of - !
hydrocarbons within the ares of the former UST. In October 1994, ACC conducted a subsurface
investigation arcund the former gasoline UST including the installation of two additional

i monitoring wells (MW-5a and MW-6a). SEACOR Envircnmental Engineering, destroyed four i MW-1 10/31/94 6.77 3.70 " o307
wells at approximately the same time MW-5a2 and MW-6a were installed. Figure 2 illustrates the ) o ' 11/31/94 - 3.27 3.50
* locations of the monitoring wells. | 12/24/94 .33t 3.46
' : . ‘ . . ' ' 01/13/95 ’ 2.80 3.97
‘ Analytical results of a shallow soil sample collected during the installation of well MW-6a , 02/06/95 320 . 3.57
I indicated no detectable levels of TPHg and benzene, toluene, ethylbenzene, and total xylenes ‘ ‘ 03/07/95 : " NA NA
' (BTEX) and detectzble concentrations of TOG and motor oif. Reported levels of comstituents - ’ 05/09/05 . NA NA
appear to be a result of previous releases from aboveground storage or use of petrolenm o 08/22/95 1.59 3.18
hydrocarbons. In accordance with requirements of ACHCSA, quarterly monitoring is being : ) 12/07/95 ' 3.77 3.00
conducted. 7 : ' 03/07/96 : 3.08 3.69
3.0 GROUNDWATER MONITORING AND SAMPLING ! MW-2 10/31/94 4.83 2.60 2.23
’ . ' 11/31/94 3.26 1.57
Groundwater samples were collected from three onsite monitoring wells (MW-2, MW-4, and MW- 12/24/94 228 2.55
6a) on March 7, 1996. In addition, water levels were measured and samples were collected from ‘ . 01/13/95 | : 173 3.10 .
the additional wells on site. Work at the site included measuring depth to water, subjectively =~ . %gg;gg gg(l) ‘ g%
evaluati undwater in the weils, and purging and sampling the wells for laboratory analysis. | : -
I nnggro . & vE ; 05/09/95 : 2.47 2.36
3.1 Gromndwater Monitoring _ 08/22/95 2.16 2.67
) ] 12/07/95 2.65 - 2.18
] B N . . H -
i -Prior to groundwater sampling, the depth to theé surface of the water table was measured from the I 03/07/%6 . 115 3.68
top of the polyviny! chloride (PVC) casing using a Solinst water level meter. The water level g 4.76
i measurements were recorded to the nearest 0,01 foot with respect to mean sez level (MSL). i . MW-3 igﬁgﬁ 7.28 334 ggi
i Groundwater ménitoring data obtained at the site is presented as Appendix 1. Information b 12/24/04 3:63 . 3.65
' regarding well elevations and groundwater levels is summarized in Table 1. ! 01/13/95 : 266 4.62
; - ’ ’ ’ g ) 02/06/95 3.44 3.84
' : . 03/07/95 3.50 . 378
, : | : 05/09/95 : 3.81 3.47
| . ‘ [ 08/22/95 438 2.90
12/07/95 4.99 2.29
1. 03/07/96 - 2.82 4.46
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o

, MW-4 10/31/94 5.21 3.00 2.21 MW-6 10/31/94 8.14 6.06 2.08

} 11/31/94 2.63 2.53 ! 11/31/94 5.45 2.69

12/24/94 3.03 2.18 : 12/24/94 5.36 2.78

: 01/13/95 3.01 2.20 \‘ : . D1/13/95 5.01 3.13

f 02/06/95 _ 3.12 2.09 ) 02/06/95 5.47 2.67

: 03/07/95 2.72 2.49 ' 03/07/95 : 5.50 2.64

: 05/09/95 ‘ 3.10 2.11 _ 05/09/95 5.67 2.47

Lo 08/22/95 2.59 262 i 08/22/95 . 574 2.40

12/07/95 278 2.43 12/07/95 5.97 2.17

| S 03/07/96 | 1.81 - 3.40 ; 03/07/96 520 | 285

‘ - MW-5 . 10/31/94 8.26 576 2.50 " MW-6a 10/31/94 4.96 3.86 1.10

; : 11/31/94 522 3.04 ‘ 11/31/94 NA . NA

; : 12/24/94 5.16 3.10 12124/94 273 223

01/13/95 : ‘ 4.61 8.65 01/13/95 0.45 4.51

i _ 02/06/95 525 3.01 02/06/95 0.94 4.02

S 03/07/95 532 2.94 i o 03/07/95 1.42 3.54

‘ 05/09/95 | 5.54 2.72 05/09/95- : 1.40 3.56

X - 08/22/95 NA NA 5 08/22/95 235 2.61

o 12/07/95 5.63 2.63 | 12407195 3 1.24

03/07/96 5.16 3.10 03/07/96 0.99 3.97

Lo MW-5a 10/31/94 5.01 3.00 2.01 MW-7 ' 10/31/94 5.9 3.86 2.05

: 11/31/94 ' NA NA 11/31/94 3.07 2.84

: : 12/24/94 1.99 3.02 : 12/24/94 . 276 3.15

01/13/95 1.47 3.54 : | 01/13/95 2.86 3.05

02/06/95 2.15 2.86 : ' 02/06/95 3.04 - 2.87

| 03/07/95 : 2.44 2.57" , ; 03/07/95 - 3.21 2.0

i © 03/09/95 . 2.42 2.59 L : 05/09/95 : 3.55 2.36

: 08/22/95 ©243 2.58 . 08/22/95 . 326 2.65

| : 12/07/95 3.67 134 : ; ' 12/07/95 2.81. 3.10

| 03007/9% | 0.43 4.58 . | 03/07/96 . 313 2.78
3
I
-
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i 3.3 Groundwater Sahlpling

i Prior to groundwater sampling, each well was purged using a dedicated bailer. Whenten:rperatﬁre
- b _pH, and conductivity.of the water stabilized and a rminimom of four well casing volumes. of water -
had been removed, groundwater samples were collected. Following purging, each well was allowed

| MW-8 iggﬂi 5.65 ggi ;32 i to recharge prior to sampling. A water sample was collected for analysis when the static water
! . g level recovered by 80%. Groundwater conditions were monitored during purging and sampling.
‘ 12/24/94 239 3.26 ' : A copy of the well monitoring worksheet is included as Appendix 1.
i 01/13/95 . 2.62 3.03 | ’ :
! ' 02/06/95 2.16 3.49 ! Wells were sampled using a new, disposable polyethylene bailer attached to new, clean string.
03/07/95 2.77 2.88 . From each monitoring well, 1aboratory supplied sample vials and bottles were filled to overflowing
! 05/09/95 297 2,68 ; and sealed so that no air was trapped in the vial or bottle. Once filled, vials were inverted and
! _ 08/22/95 2.59 3.06 S tapped to test for air bubbles. Sample containers were labeled with self-adbesive, pre-printed tags. -
: 12/07/95 2.85 o280 . All samples were stored in a pre-chilled, insulated container prior to delivery to a state-cextified
% ‘ - _ 03/07/96 1.97 3.68 ., laboratory for analysis,
Gl-=t4 MCASUREIENls i
. - . . ; ‘Water purged during the development and sampling of the monitoring wells was temporarily stored
! 3.2 Growndwater Gradient H on site in Department of Transportation approved 55-gallon drums pending laboratory analysis and
' The groundwater flow direction as determined from monitoring well data obtained on March 7, proper disposal.
! 1996, is ilfustrated on Figure 3. Based on groundwater elevation caleulations, groundwater flow T UNDWATER
i varies throughout the site and generally flows toward the north, northeast at an average gradient E- 4.0 RESULTS OF GRO WA SAMPLING . .
! . Eigww:mo?i‘;tfmﬁfoot.Tablﬁmmm@wunusgmdmmsmdappmmm |y G Twater les collected f each well were sabmitted to Ch fab, Toc., under chat
, o i of custody protocol. Groundwater szmples collected from wells MW-2, MW-4, and MW-6A were
) : . analyzed for TPHg and BTEX by EPA Method 8015/8020, modified. Copies of the chain of
: TABLE 2 - GROUNDWATER GRADIENT AND FLOW DIRECTION custody record and laborstory analytical reports are included as Appendix 2. Dissolved gasoline
‘ constitvents were detected in well W¥at a conceniration of 770 ppb. Benzene was detected in
well MW-2 at a copeentration of 300 ppb Laboratory amlyms of water samples collected from
: 10/31/94 - 0.002-0.005 - North - East* ) ! welts MiSlatmandahilliata indicated Deudetestableteoncenizaties of constitments above Icportmg
‘\ 1soes j 0.002-0.008 - Noxth - Notheast® : ‘ hmm Asunnnaryofgmundwatersamplemﬂmmpmememeable3
12/29/94 0.004 - 0.01 Northeast* |
, 01/13/95 0.007-0.016 North - Bast* "
| 02/06/95 0.007 - 0.018 Notth - Northeast* JiL
03/07/95 0.007 - 0.015 _ Northeast*
05/09/95 . 0.004-0.012 Northeast* ‘
08/22/95 0.003 - 0.005 North*
12/07/95 .00 - 0.01 North*
) 03/07/96 ’ 0.004 - 0.006 North - Northeast*
# Gradient varies throughout the site
ACC Job No. 6176-1.0 i - ACC Job No. 6176-1.0
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MW2 11/03/94 5,400 51¢ 670 65 320
02/06/55 1,900 360 230 20 100,
05/05/95 2,200 550 350 ©28 120
08/22/95 2,160 290 120 11 37
12/Q7/95 1,000 190 35 6.4 16
03/07196 Ti0 - 300 150 7.6 31
MW4 11/03/94 - - - - -
02/06/95 80 <0.5 <0.5 - <0.5 <0.5
05/09/95 <50 <0.5 <0.5 <0.5 <{0.5
. 08/22/95 <50 <0.5 <0.5 <0.5 <0.5
12/G7/95 <50 <0.5 <0.5 <0.5 <0.5
03/07/96 <30 <0.5 <0.5 <0.5 <0.5
MW6a 11/03/94 <50 <0.5 <0.5 <0.5 <0.5
02/06/95 <50 <0.5 <0.5 <0.5 2.5
05/09/95 <30 - <0.5 <0.5 <0.5 <0.5
08/22/95 <50 <0.5 <0.5 <0.5 <0.5
12/07/95 <50 <0.5 <0.5 <0.5 1 <05
03/07/96 <50 <0.5 <Q.5 <0.5 <0.5
Noles; . pg/L == micrograms per hiter {approximately equivalent to parts pes bitlion)

5.0 DISCUSSION

This report documents the sixth consecutive quarterly monitoring conducied on groundwater wells
MW-2, MW-4, and MW-6a at the Grand Marina facility. Groundwater sample results indicate
detectable concentrations of . gasoline comstieents within well MW-2. Below detectable
concentrations of TPHg and BTEX were reported in wells MW-4 and MW-6a, comsistent with
previous sampling events. Results reported in the sample collected from well MW-2 indicate
concentrations of petroleum hydrocarbons as gasoline have decreased 23% since the December 7,

'1995, sampling event. Groundwater flow direction has fluctuated skightly; however, the flow

direction varies throughout the site.

ACC Job No. 6176-1.0
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6.0 CONCLUSIONS

The Executive Director at the State Water Resources Control Board (SWRCB) has recommended
that the Lawrence Livermore National Laboratory (LLNL) report "Recommendations to Improve:
the Cleanup Process for California’s Leaking Underground Fuel Tanks® be implemented
aggressively. Therefore, ACC recommends that the SWRCB direction be followed and no further
investigation be performed at this site.

The "no further action” alternative would be the appropriate action for this site based on
nonpotable water usage from the shallow aquifer in the area due to the close proximity to the San
Prancisco Bay. Based on ACC’s review of the LLNL report, further investigation or active
remedial action is not justified for this site. Groundwater monitoring conducted since 1993 has
documented a decreasing trend in groundwater impact. Based on the work completed to date, the
following conclusions can be made: )

* The most recent groundwater sampling indicates a continuing decreasing trend in dissolved
TPHg concentrations in monitoring well MW-2, especially since May 1995.

*  The potertial for plume migration is limited, due to the relatively flat gradient and fine grained
soil at the site.

*  The groundwater concentrations will likely continue to degfade and attenuate over time.

+ Based on groundwater menitoring and trends documented since 1993, the TPHg impact to
groundwater will likely continve to decrease. -

From the work completed to date and the laboratory results from the groundwater samples
collected, ACC anticipates that the TPHg concentrations observed within monitoring well MW-2,
may fluctuate with seasonal precipitation and tidal influence, but will continue to decline over time
through natural biodegradation processes.

ACC Job No, 6176-1.0
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_EXVIRONMENTAL
CONSULTANTS

ACC MONITORING WELL WORKSHEET

JOB NAME: GIRAVD MABINA PURGE METHOD: Mawuac BaAILiNCr
|SITE ADDRESS: 2094 (iravg , ACAMEDA SAMPLED BY: T conavictd
soB#: GI7e-i ] LABORATORY: CAROMALABR
DATE: 3[7/46 ANALYSIS: TPH ~GAS, BTEX
|Qnsite Drum ventory SOIL: 2~100Y MONITORING J  DEVELOPING D
EMPTY: JWATER: 3-100%0 , 1~ %0% SAMPLING TR, '
SER - B pruMs
IRIIOWD = DA
{WELL: H\V‘Q\A (Gal) pH _ jTemp, {F) [cond, uniem —| Froth
DEPTH OF BoRING: (.32 | A& 12495 | 9.4 563 || sheen RorEN BCGS
peprHTowATER: L 157 tH Y 437 [ 687 | BSA K] odor e ans
watEr coLumn: 122 6T [ 6.6 3. AR [ G B [ 54% 1] Free Product
WELL DIAMETER: 2" ' Amount________ Type,
WELL VOLUME: 2 AA &QL | other
coMmENTS: :
. EATE %.% |42 |67.- [543
WELL: myy - it @ | pH  lremp. (7 |cons. uvem| | Froth
cePTHOFaoRNG: |4, 3L~ | 2L | 793 16%.5 |60 ' sheen
Ioermhrowarer: 1317 |4 (79X (7.7 575 WX odor e 8obie
WATERCOLUMN: 13, 05~ | b3 |7.17 |e6. 3|57t || free Product
WELL DIAMETER: 2" " |Amount Type_
" welL vorume: = 2 3,,1, Other .
COMMENTS:
Slow RECHARGE ¥
RATE 2.4 {177 j6b.) [570
WELL: AW~ GA @a) | pH _|Temp. (F) [cond. uwem] | Froth
DEPTH OF BORING: |2_19 1.9 |7.%C |67.6 [£6F || sheen
oeeiTowarer: 009 (2.6 [T AR [T {671 [ odor + ype Boirs
watercolomn: (1,137 | S.M |7 74 |66 | 632 [ Free Product
WELL DIAMETER: 2" s Amount Tye_____
e voLume: 22 18 gk ] other
COMMENTS:
SLoW EECHARGE | Y
RATE 172 |7.75 [ 6b.5H | 6B

7977 Capwell Drive, Suite 100 « Qakland, CA 94621 » (510) 638-8400 = FAX: (510) 638-8404

GRMID MARIE -~ 2091 GZAVD  ALAMEDA

WeLL, ToT. DEPTH BTW
M- M3 2.0%
L S TN S 15

MmwW-3 1y, Ty .3
Mw-d g e 1Y

Mw-5 |93, g3 5.16
-G | 13.9q 5,39
MW -7 [ 13,30 2.4
MWe ] 13 Rs 1.7
MW-SAT 1X-08 0.43
mo-Gal 1R ©.99




CHROMALAB, INC.
*—&TM_MNW(SDBJ
Maxrch 13, 1996 Submission #: 9503525

"ACC ENVIRONMENTAL CONSULTANTS

Atten: Misty Kaltreider

" Project: GRAND MARINA Project#: 6176-1
| Received: March 7, 19896

re: 3 samples for Gasolire and BTEX compounds analysig.

Méthod: EPA 5030/8015M/8020

Matrix: WATER

Sampled: March 7, 19%¢ Rung: 788 Analyzed: March 11, 19%6
: . Ethyl Total
L Gasoline Benzene Toluene Benzene Xylenes
' Spl# CLIENT SPL ID  (ug/L) (ug /1) (uer /L) {ug/L} {ug /L)
. 80064 MW-2 770 300 150 7.6 31
;80065 MW-4 N.D. N.D. N.D, N.D. N.D.
H 80065 MW-6A N.D. N.D. " W.D. N.D, N.D.
. : . -

| Reporting Limits 50 0.50 . -0.30 0.50 0.5¢
i Blank Result N.D. N.D. N.D. N.D. - N.D.

Blank Spike Result (%)} 109 T 114 108 107 106
i' . .
} Billy"Thach : ) : Marianne Alexander-
i Chemist . Gas/BTEX Supervisor
i .

B1b580 PUL 1220 Quayry Lane = Pleasanton, Califomia 845664756

(510} 484-1819 * Facsimile (510} 484-1096 . VB REZIE DALY |

Fadoral IN 25/ N1ANIST




| CHROMALAB, INC.
SAMPLE RECEIPT CHECKLIST.

Client Name ﬁ@p Date/Time Ret / 7/ 9(1 1o
Praject&ﬁq/ub MAEiN A Received by ﬁ% %ﬁ/&é Time

[. - Reference/Subm ¥, 2& Zé zk%&&?ﬁ—z—? Carrier name_ "

Checkl e 3/ /9 4 Logged in by A /O s 7/ A

|
? el Sigrature }j /. _Date Matrix Z—O Inlt-lals / Pate
J Shipping ;ontainer in geod ¢endition? WA, Yes_  No
Custody seals present on shippiné containe=? Intact Broken, _  Yes No
l Custody seals on sample bottles? Intact ___ Brcken _  Yes Neo
Chain of custody present? : Yes_\/ No_____
Chain of custedy sig—n-ed when relinguished and received? Yes ______r\_/ Na '
. Chain cé custody agrees with sample labels? Yes_g[ No
: Samples in proper c¢entainer/bottle? Yes_‘-_{ No
Samples -intact? . - Yes \_/ Ncl.__
Sufficient samﬁ:le volume for indicated test? Yes_v” No
N VOR wials have zero headapace? - '7 ' NA____ Yes ~ No
] Trip Slank received? NA____ Yes Fo, v

All .sampies recaived within holding time? Yes

! Container temperature?

pH upon receipt : il adjusted Check performed hy:

} Any NO responge mu.st be detailed in the comments section below. If items are not
applicable, they should be marked NA.

. client contacted? Date contacted?
‘ Person contacted? Contacted by?

:

} Regarding?

N Comments: 37%/ %/M ﬁh W

: Corxective Action:

SMPLRECD.CX
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1.0 INTRODUCTION

SECOR International Incorporated (SECOR), has prepared this report 1o document the rationale for requesting
closure of the, Grand Street and Fortmann Way Property (the “Site™ located north of the intersection of Grand
Street and Fortmann Way in Alameda, Californiz. Standard risk assessment techniques presented in the
American Society for Testing and Materials (ASTM) Standard Guide for Risk-Based Corrective Action
Applied at Petroleum Release Sites (ASTM, 1995) and U.S. Environmental Protection Agency's (USEPA)
Risk Assessment Guidance for Superfund, Volume I, Human Health Evaluation Manual (USEPA, 1989a) are
used to estimate potential health risks to both current and firtare on-site receptors under a reasonable maximum
exposure {RME) scenario.

The use of ASTM is in accordance with the January 5, 1996 Memorandum from the California Regional Water
Quality Control Board (RWQCB), San Francisco Bay Region, regarding Regional Board Supplemental
Instructions to the State Water Board on December 8, 1995, Interim Guidance on Reqmred Cleanup at Low-
Risk Fuel Sites.

11 BACKGROUND

The Grand Marina Facility inclodes an office located at 2099 Grand Street, as well as a marina with docking
and repair faciliies. A Site location.map is provided in Figure }-1. Above ground tanks (AGTs) were
formerly located in the central portion of the Site. These AGTs were used 0 sioie gasoline, diesel fuel, lube
ofl, aviation fuel and slop cil/bilge water. Anunderground storage tank (UST) formerly located in‘the southern
portion of the Site was used to store gasoline, The tanks have since been demolished, although the concrete-
floored and -bermed containment structure for the AGT farm remains, along with various underground
conveyance pipelines. There are corrently USTs located beneath the parking area, north of the former AGT
farm, These USTs were installed in 1990 and supply fuel to the marina dock.

- The Site investigatory and remedial activities are under the regulatory jurisdiction of the Alameda County
Heaith Care Services Agency (ACHCS) (the lead agency) and the RWQCB, San Francisco Bay Region, Site
assessment and rémedial activities have been conducted at the Site since 1987,

1.2.  PURPOSE

The purpose of this risk assessment is fo:

. Provide an analysis of potential human health risks to both current and future potential receptors under
arange of land vse scenarios to help determine the need, if any, for action at the' Site.

HACROWLEY\RISKHRAZLWPD i ‘ : SECOR International Incorporated
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L Provide a basis for determining levels of chemicals that can remain on-site and sdll be adequately
proiective of human health.

. Provide a basis for identifying which contaminants are driving the human health sk under various

sets of exposure assumptions to help guide risk management decisions.

. Provide the required documentation for Site regulatory closure that may satisfy the reguirements of
the ACHCS and the RWQCB.
1.3 SCOPE

This risk assessment provides an evaluation of the potential human heafth risks associated with exposure to
Tesidual petroleum compounds detected in subsurface soils and groundwater at the Site. The scope is limited
to an assessment of complete exposure pathways using simple analytical models provided in ASTM (1995}
and risk assessment techniques outlined by USEPA (198%a). In general, this risk assessment is conducted
using RME default assumptions provided in ASTM (1995) and USEPA (198%a).

On Janwary 19, 1996, SECOR and ACHCS discussed a preliminary conceptual Site model (CSM} (presented

in Section 4.2) which tentatively identified potentially complete and sxgmﬁcant pathways at the Site. The
preliminary CSM is used to guide the scope of this risk assessment.

14 ORGANIZATION OF THE REPORT

The 1eport is organized as follows:

Section 2.0 °  Site Description and History, presents a descnptlon of the Slte and summarizes the Site

investigation history.

Section3.0  Chemicals of Potential Concern (COPCs), presents the Site data used for risk assessment and
identifies the chemicals that are quantitatively evaluated for potential risks in the risk
assessment.

Section 4.0 Exposure Assessment, includes a detailed analysis of potential exposure pathways and
presents estimates of chemical intakes from exposure to Site chemicals.

Section 5.0 Toxicological Assessment, presents to:ucxty values for each of the Site chemicals identified
’ for evalvation,

" HACROWLEYRISKHRA3.WFD R ) ' SECOR Iuternational Incorporated
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Section 6.0 Risk Characterization, provides a characterization of the potential cancer and noncancer risks
associated with exposure to Site chemicals. , 2.0 SITE DESCRIPTION AND HISTORY

Section 7.0 Uncertainty Analysis, identifies major uncertainties associated with each component of the
tisk assessment.

21  SITE DESCRIPTION AND BACKGROUND

The Site is located within an imregmlarly-shaped parcel along the sonthern edge of Alameda Harbor in Alameda,
California (Figure 2-1). The parcel is approximaely 1,300 feet from east to west and approximately 1,225 feet
from north to sonth. The northern and eastern portions of the parcel are under water. The land portion was
ereated with fill which took place in the late nineteenth and early twentieth centuries. The Site is bounded to
the south by Grand Street, to the west by Fortmann Way, to the north by the Marin Barge and Tuog facility, and
to the east by Fortmann Basin. This Site is currently used as a harbor for lmmching and berthing boats
(SECOR, 1995). ‘ ’

Section 8.0 Summary and Conclusions; briefly summarizes the risk assessment with general canclusions.
. e ‘
s
Section 9.0 References, provides citations of the information sources used in the report-

Appendix A contains groundwater volatilization factor caleulations. Appendices B and C contain risk
calculations for Site-wide and Grand Street office building scenarios, respectively.

An Environmental Assessment perfonmed by Harding Eawson Associates (HLA,-IQS‘I) for Encinal Marina
and a Site history compiled by Bloomfield (1987) describes the following Site history. An AGT farm was
previonsly operated on Site and was used until 1989, According to the documentation provided by Unocal .
(1994), gasoline, diese] fuel, Inbe oil, aviation fuel, and slop ofl/bilge water were previonsly stored by Unocal
within the AGTs. The materials stored in the AGTs were conveyed te or from the AGT farm and the pier via
underground pipelines. A 1,000-gallon UST, located approximately 300 feet south of the AGT farm, was used
to store gascline (SECOR, 1995). The UST was removed in May, 1988,

Other historic Site uses may have included the following.

1839 to 1940s Alaska Packer Association operated a fleet of fishing vessels.
1906 to 1917 Taylor and Company operated a lomber yard.
1917 to 1983 The City of Alameda Corporation Yard used the facility for a variety of activities

inchading amto repair, carpentry, blacksmith, and a dog poend.

19300 1952 Union Qil Company (Union) leased a portion of the Site from Harbor Tug and Barge
(HTB) and used the Site for fuel storage as early as 1930. Union was responsible for
constmctmg the AGT farm and stored gasoline, diesel foel, foel oil, kﬁusme.
aviation foel, and other petrolenm compounds within the AGTs.

1953 to 1959 ‘W.D, McElawain, dba Bay City Fuel Gil Company, assumed the lease with meCity
' of Alameda and operated the AGT farm as a bunker fael depot.
1926 to 198? Portions of the Site were reportedly leased by HTB.
1959 to 1989 HTB purchased, maintained, and operated the AGT farm.
}L‘CROWL'EY\RISK\HRASWPD —— B SECOR International Incorporstsd HACROWLEYVRISRHRAZ.WFD - ’ . SECORInternatoral Incorporated -
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19800 1986 Healy-Tibbets Construction Company uses a portion of the Site for storage of marine

construction equipment.

1986 to present Grand Marina purchased the Site and operates a marina.

22  SITE INVESTIGATION HISTORY

Previous Site investigations and activities were initiated by HiA during April 1987 which included installing
six groundwater monitoring wells (W-1 through W-5, and B-7) and advancing six soil borings in the vicinity
of the AGT farm (see Figure 2-1}. HLA also dug six test trenches at various on-site locations during this
investigation, In November 1987 approximately 285 tons of petroleum hydrocarbon-impacted soil were
excavated to 2 maximum depth of five feet beiow ground surface (bgs) from the vicinity of the AGT farm,

The soils were subsequently disposed of off-site. Free phase petroleum hydrocarbons were observed within

the limits of the excavation (SECOR, 1995). In May 1988, Uriah, Inc. removed a 1,000-gailon capaclty

gasoline UST and found soil adjacent to the UST to be impacted with petroleum hydrocarbons.

In June 1990, Versar, Inc. performed an environmental risk assessment-at the Site. Versar collected water
samples from the estﬁary, four groundwater monitoring wells, and the sump within the AGT fann area. Versar

-aliso collected soil samples from two areas of discolored soil and removed nine cubic yards of soil from the
- vicinity of the AGT farm (SECOR, 1995).

Tn Jannary 1992, Zaccor Corporation (Zaccor) conducted a Limited Environmental Site Assessment. This
assessment included removing the AGTS with the exception of the concrete foundation and the product lies.
Zaccor advanced soil borings and coliected soil samples from the vicinity of the AGT farm, the former 1,000-
gallon UST, and the product lines. Zaccor also installed four additional groundwater monitoring wells (MW-1
through MW-4) and detected elevated concentrations of petroleum hydrocarbons, primarily diesel, oil and

‘grease, in both soil and groundwater beneath the Site during this phase of the investigation, Detailed

information is presented in SECOR’'s May 12, 1995 Additionat Subsurface Investigation report for the Grand
Marina Facility.

I general, the Site investigations revealed the greatest hydrocarbon concenirations in soils at depthsito two

feet beneath the AGT farm floor and beneath the former pomp house. Samples collected from depths of three

to seven feet beneath the AGT farm, the pump house adjacent to the northern edge of the AGT farm, and i’

the vicinity of the former UST indicated elevated, but lower hydrocarbon concentrations. Groundwater
samples collected from on-site monitoring wells in June 1992 revealed elevated gasoline, diesel, and benzene
concentrations in well MW-?. near the former UST. Groundwater samples collected from wells W-1, W-2,
W-3, and MW-4 indicated significantly lower concentrations of total petrolenm hydrocarbons as gasoline
(TPHg), as diesel (TPH), and/or benzene (SECOR, 1995).

SECOR lnmahmalfnmrpomted
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In October 1993, SECOR conducted a Site Investigation composed of an historic records review, a pipeline
integrity test, and a subsurface investigation. The pipeline integrity test results indicated that the three lines
previously used to convey petroleum liquids and bilge/sludge to and from the former AGT farm are competent
in their existing configuration and did not show evidence of having leaked. The former AGT farm constructed
in 1930 by Unocal (then Union Oil Company) stored and distributed various hydrocarbon compounds untif

" approximately 1952. The contents stofed in the AGTS, as reported by Unocal, included gasoline, fuel ofl,

diesel fuel, kerosene, ethyl, aviation fuel, stove oil, and an unknown solvent (S-76 solvent), Zaccor
demolished the AGTs in 1992. Nearby leaking UST cases listed by the RWQCE included Encinal Marina (the
Site), Alameda Fire Station (1705 Grand Street), Pennzoil (2015 Grand Street), and Weyerhauvser (1801
Hibbard Street) (SECOR, 1995). Historic Site nse appears to represent the most significant potential source
of hydrocarbons identified in on-site soil and groundwater.

The Subsurface Investigation conducted by SECOR confirmed that fill composes the upper one to six feet of
Site seils. The fill is locafly underain by a fine-grained sand with varying amounts of gravel and clay, but is
primarily underlain by the dark gray silty clay comprising Bay Mud. The Bay Mud contzins sandy and peat-
rich horizons. Samples; collected from Jocations south of the AGT farm (TP3 with TPHd and TPHg at 300
and 13 milligrams per kilogram or mg/kg, tespectively) and northeast of the pump house adjacent to the
northern wall of the AGT farm (TPHd at 300 mg/kg) contzined the greatest reported hydrocarbon
concentrations. Samples collected from the northern portion of the area of investigation (HD1 with TPHA at
15 mg/kg), north of the pump house (TP1 with TPHd at 29 mg/kg), and near the joint in the diesel fuel pipeline
qorth of the AGT farm (PL3 with TPHA at 5.0 mg/kg) contained lesser hydrocarbon concentrations. The
vadose zone soils beneath and surrounding the AGT farm to a distance of approximately 40 feet contain
concentratiens of TPHg, TPHA, and oil and greése (SECOR, 1995).

Groundwater grab samples collected immediately north and northeast of the AGT farm pump house contained
elevated TPHd concentrations. The extent of impacted groundwater appeared to be limited to the vicinity of
borings TP2 and TP2A, althongh a confirmatory sample collected southeast of boring TPZA was ot obtained,
In addition, pipeline-vicinity groundwater grab samples collected north of the AGT farm PL2 and FL4)
contained elevated TPHd concentrations. The borings surrounding PL4 yielded data which indicated the
TPHQA extent was limited; however, groundw:iter grab samples were not collected bayward of PL2, due to
refusal met by the drilling rig (SECOR, 1995). With the exception of low toluene, ethylbenzene, and xylenes
concentrations reported in one water sampie, gaéolinq—mnge hydrocarbons were not reported in groundwater
samples analyzed for TPHg and benzene, toluene, ethylbenzene, and xylenes (BTEX) constitents.

 An additional subsurface investigation, which incladed installing four additional groundwater monitoring wells

(MW-5 through MW-8} and conducting quarterly monitoring, was conducted by SECOR éccording to the
October 1994 Work Plan Addendum. During the installation of the monitoring wells, subsarface soil samples
were collected on October 27 and 28, 1994 for BTEX and TPHs (SECOR, 1995). Although benzene was not

~detected in any of the samples, tohsene, ethylbenzene and total Xylenes were all detected once (for toluene and

SECOR Interzational Incorporated |
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ethylbenzene) or twice (for total xylenes). TPHd was detected at six of the seven sampling locations (boring
TP3A-2, and wells MW-5-2.5, MW-5.5, MW-6.2.5, MW-7-2, and MW-8-3.5).

The groundwater samples were collected quarterly from November 1994 to March 1996 from wells MW-1,
and MW-4 through MW-8. Quarterly monitoring was also conducted by ACC for wells MW-2, MW-4, and
MW-62. Samples were routinely analyzed for BTEX and TPHd, and once for polycyclic aromatic
hydrocarbons (PAHs) in March 1996 (SECOR, 1995). The resulting data contained few detections of BTEX
except for the wall MW-2 area. TPHd was detected in wells MW-1 through MW-8, but not sampled at well
MW-6A. There wers only two PAH: detected amongst all the data. These PAHs (fluoreve and naphthatene)
were only detected at well MW-2.

HACROWLEYRISKHRA3.WPD : - SECOR Tnternations] Tneorporated
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30 CHEMICALS OF POTENTIAL CONCERN

* This section presents the data used for risk assessment, and identifies the chemicals of potential concern

(COBCS) at the Site.

31  SUMMARY OF RISK ASSESSMENT DATA

As desctibed in Section 2.2, Site subsurface soil and groundwater have been sampled from April 1987 to
March 1996 during several Site investigation activities. This risk assessment assumes that the most recent Site
investigation data provides the most accurate representation of current conditions at the Site, Therefore, this

* risk assessment focnses on results of recent subsurface soil and groundwater satiipl'mg rounds (i.e., the October

1994 subsurface soil sampling round and the November 1994 to March 1596 groundwater sampling rounds)
1 evaluate potential health risks from exposure to current levels of residnal petrolenm hydrocarbons present -
in Site subsurface soils and groundwater.

ASTM ohserves that it is not practicable to evalnate every compound present in a petroleum product to assess
the humsan health risk from a spill of that product. Recognizing that a significant frction of the impact from
all chemicals is due to a select group of chemscals, “indicator” compounds are identified based on exposure
routes, mobility, and toxicity (ASTM, 1995). ASTM identifies BTEX and polycyclic aromatic hydrocarbons
(PAHs) as indicator compounds for gasoline and diesel, respectively. ASTM recommends that TPH
measarements shonld not be used. for “individual chemical” type risk assessments becanse they provide
insufficient information about the amounts of mdmdual compounds present.

The data nsed fomnskassmsmentﬁ'omtheoaobeﬂ% subsurface soil and November 1994 to March 1996
gromndwater mvmugauons is described below

311 Soil Investigation Results

Resnlts of the Site subsurface soil analyses for BTEX are presented in Table 3-1. Seven samples were
collected during October 26 and 27, 1994, and analyzed for BTEX, TPHd, TPHg, and total petrolenm
hydrocarbons as oil (TPHo). Detections of toluene and ethylbenzene were limited to wellbore location MW-8
at 3.5 feet bgs. Detections ocourred at 5.7 mgfkeg and 10 mg/kg, respemvaly.Tomlxylcneswmdmdm
twoofthesevenmplwa:lSmg/kgandeg}kg Themanmumdewctmnofmfa!xylenesoocuﬂedat

“wellbore location MW-8 at 3.5 feet bgs.

Because of the ASTM recommendation to consider PAHs 2s indicator compoands when diesel is present at
petroleum refease sites, concentrations for the carcinogenic PAH with the highest EPA toxicity vahe,

“benzo{a)pyrene, are estimated fror TPHA. According to diese] fuel chemical composition valaes provided

ByACHCS from the State of California Leaking Underground Fuel Tanik Field Manual (State of Califomnia,

Incorporated |
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1989), the concentration of benzo{a)pyrene in diesel fuel #2 is 0.07 micrograms per grem {(pg/gm).
Benzo(a)pyrene concentrations in soil are estimated by applying this compositton factor to TPHd
concentrations in soil. The proportion that is benzo(a)pyrene may also vary with the type of diesel fuel,
_resulting in uncertainty associated with this method of estimation.

As presented in Tabie 3-1, TPHd was detected in six samples, at 23 mg/kg to 1,400 mg/kg., The maximum
detection of TPHd oceurred at boring TP3A at a depth of 2 fest bgs. Table 3-1 also shows the surrogate
concentrations of benzo{a)pyrene estimated from each measared concentration of TPH4d. -

As discussed in Section 2.2, soil samples were collected during the May 1992 Zaccor investigation from the
vicinity of the AGT farm, the former 1,000-gallon UST, and the product Eines. The 1992 data provides
information about the shallow soil in the vicinity of the former AGT farm. Because the contamination is at
shallow depths, the concentrations are expected to have decreased since 1992 due to volatilization,
biodegradation, and photolysis. The 1992 Zaccor report does not provide detection limits for analytes that are
reported as non-detects, so standard EPA methods for using detection limits for non-detect data cannot be
applied. Because this data may not be representative of current Site conditions, and because it canznot be
summarized statistically in a consistent manner with the 1994 data, it is not used for quantitative evaluation
of risk in this assessment. The uncertainty introduced by not including this data in the quantitative evaluation
_ is discussed in Section 7.1 of the qualitative uncertainty analysis.

3.12 Groundwater Investigation Results

Results of the Site groundwater analyses for BTEX are presented in Table 3-2. Seven monitoring wells were
sampled during six sampling events from the period of November 1994 to Marchi 1996, With the exception
of a 2.5 micrograms per liter (ugfL} detection of total xylenes at well MW-6a during the February 1995
sampling round, deteetions of BTEX, were limited 1o well MW-I during the November 1994 sampling round
and to well MW-2, which yielded reﬁortable BTEX concentrations during all five sampling-rounds from
November 1994 to November 1995,

During the Yanuary 19, 1996 discussion of the pmMm CSM, the ACHCS requested an analysis of PAFE
in groundwater. A tofal of seven groundwater samples were subsequently collected and analyzed for PATs
and the aalytical results are. presented on Table 3-3. Sever monitoring wells were sampled during March
1996, The analytes included: acenaphthene, acenaphthylerie, anthracene, benzo(ajanthracene, benzo(a)pyrene,
’ benzo(b)ﬂuoranthene, benzo(ghi)perylene, benzo(k)fluoranthene, chrysene, dlbe’nzo(a,h)anﬂlracene
fluoranthene, fluorene, indeno(1,2,3)pyrene, naphthalene, phenanthrene, and pyrene,

Those analytes detected in at least one groundwater sample were fluorene and naphthalesie, Flmorene and
naphthalene were detected at concentrations of 0.9 and 9.3 pg/L, respectively in the samples collected from
well MW-2, No other PAH compounds were detected in the sample from well MW-2. No PAHs or other
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semivelatile organic compounds were detected in samples collected from wells MW-1, MW-4, MW-5, MW-6,
MW-7, or MW.-8 using EPA method 8270.

3.2  IDENTIFICATION OF CHEMICALS OF POTENTIAL CONCERN

The preliminary CSM discussed between the ACHCS and SECOR identified potentially complete and
significant pathways at the Site. The indicator chemicals discussed in Section 3.1 are compared to Risk-Based
Screening Levels (RBSLs) to determine which indicator chemicals to retain and ?faluate quantitatively in the
risk assessment. The purpose of identifying COPCs is to focus the risk assessment on chemicals that
contribute most sigaificantly to potential risks posed by the Site, and to eliminate from further evaluation,
chemicals that may distract frotn the dominant risks presented by the Site.

Maximum detected concentrations of flucrene, naphthalene, and BTEX in subsurface soil and groundwater
are screened against Tier 1 RBSLs provided in ASTM's Standard Guide for Risk-Based Corrective Action
Applied at Petroleum Release Sites (ASTM, 1995) to identify COPCs at the Site. Tf the maximum detected
concentration of a Site chemical exceeds the Tier 1 RBSL, then that chemical is selected as a Site COPC and
retained for quantitative evaluation in the risk assessment.

Tier 1 RBSLs represent chemical concentrations in sonzce media that are not cxbccted to pose a health risk,

. even under long-term exposure. Tier 1 RBSLs are developed based on an acceptable target risk Jevel and

standard exposare scenanos, USEPA RME default exposure assumptions, and current toxicological parameters
recommended by USEPA. For direct exposure pathways, £.g, soil ingestion, standard exposure assumptions
are used 1o derive RBSLs. For indirect exposure pathways, e.g,, inhalation .of vapor from soil, fate and
transport models are used with standard assumptions to derive RBSLS.

. 32.1 Subsurface Soil Chemicals of Potential Concern

Tier 1 soil RBSLs have heen caleulated by ASTM for the following potential single and/or combined rontes
of exposure from chemicals in subsurface soik:

. Indoor inhalation of vapor originating from soil beneath the building;

. Outdoor inhalation of vapor criginating from soil; and
. Ingestion of soil (which also considers dermal contact wn‘h soil and Mmlauon of airborne
‘particulates).

Table 3-4 presents a comparison of maximum detected concentrations of BTEX in vadose zone subsurface soil
against Tier 1 soil RBSLs for the identified exposure pathways. Nore of the concentrations of BTEX exceed

_the Tier 1 RBSLs, which indicates that potential tisks are below acceptable risk levels and these indicator

che;nicais do not warrant further evaluation. Due to the uncertainty involved in estimating conceptrations for
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benzo{a)pyrene from TPHA, the estimated conoenuaﬁons ate not screened using RBSLs. Thercfore,
‘benzo(a)pyrene is identified as a soil COPC and quantitatively evaluated in the risk assessment.

322 Groundwater Chemicals of Potential Concern

Tier I groundwater RBSLs have been calcnlated by ASTM for the following potcnua! routes of exposure from
chemicals in groundwater.

. Indoor inhalation of vapor oﬁginaﬁng from groundwater
. Qutdoor inhalation of vapor originating from groundwater

. Ingestion of groundwater

Table 3-4 presents a compatison of maximum detected concentrations of BTEX, naphthalenes, fluorene, and
benzo(a)byrene in groundwater against Tier 1 groundwater RBSLs for these three exposure pathways. As
shown on Table 3-4, the maxirmm detected groundwatet concentration of benzene exceeds the groundwater
RBSL for the exposure routes involving indoor and outdoor inhalation of vapor originating from groundwater.
RBSLs are not available in ASTM for fiuorene so it is conservatively retained as a COPC. Tier 1 groundwater
RBSLs for toluene, ethylbenzene, naphthalenes, and total xylenes are not exceeded for any of the three
potential exposure pathways. Therefore, benzene and fluorene are identified as groundwater COPCs and
quantitatively evahuated in the risk assessment.

323 Summary of Chemicals of Potential Concern

Tn summary, due to the uncertainty involved in estimating concentrations for benzo(a)pyrene from TPH4, the
estimated benzo(a)pyrene concentrations were not screened vsing RBSLs. Therefore, benzo(a)pyrene is
identified as a soil COPC to be quantitatively evaluated in the risk assessment. Benzene and fluorene were
identified as a groundwater COPCs and are quantitatively evaluated in the risk assessment. .

Summary statistics for these COPCs are presented in Tables 3-5 and 3-6 for subsurface soil and groundwater,
respectively, to provide information on the range and central tendency of investigation rasults for the COPCs
that are quantitatively evalnated in the risk assessment. These summary statistics include the maximom and
minimum concentrations, the mean, and thé 95 percent upper confidence limit (UCL) of the mean. The
subsurface soil summary statistics presented for benzo{a)pyrene are based on concentrations estimated from
TPHd. The groundwater suramety statistics are based on measwred concentrations. Futher discussion on the
nse of summary statistics in risk assesstent is provided in Section 4.3.1.
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4.0 EXPOSURE ASSESSMENT

The objective of the exposune assessment is to estimate the type and magnitnde of exposnres to cument and
future potential receptors from the COPCs that are present at or migrating from the Site. This section ontlines
the methodologies and assmmptions that are used to calculate the potential daily exposure to each Site COPC.
These methodologies and assumptions are discussed by USEPA (1989a; 198%h; 1991; 1992a). The results
of the exposure assessment are combined with chemical-specific toxicity information (Section 5.0} to
chiaracterize potential risks (Section 6.0). /'

The exposure assessment consists of the following three components:

- Characterize potentially exposed human populations (ie., receptors) under expected land use

conditions;
. Identify actuzl or potential exposore pa!.hways, and,
. Quantitatively determine the extent of exposure.

These three components are described below,
41 CHARACTERIZATION OF POTENTIALLY EXPOSED HUMAN RECEPTORS
Potmﬁallyexposedlnnnanrécepmrsmselectedforevaluaﬁon vnder current and hypothetical futare land use

conditions. Land nse at and surrounding the Site is currently industrial and commercial. Development plans
for the Site include the construction 6f two, 2-story office/commercial buildings, in addition to a 2-story

testaurant/commercial building. Therefore, commercial/industrial land use is evalvated and considered

representative of futurs conditions,

Under these [and use conditions, on-site exposares are Timited to potential occupational exposares. Two types
of occupational receptors are selected for evaluation:

. An on-site indoor comme;cial worker; and,
. An on-site outdoor constraction worker.

The constriction worker and on-site worker scenarios are based on different assomptions to provide two
distinctly different scenarios and fisk estimates, The constiction worker is assumed to be-exposed anly during
the construction period, which involves direct contact with petrolenm impacted soil, The on-site worker is
assumed to work indoors at the same Yocation for their enfire career. After the constmcnonpmod,xt:s

-mmed that the site is landscaped and/or paved and ﬂratmeon-szte worker does not have direct contact with
petroiwmlmpacmdsoﬂ.
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Another potential commercial/mdustrial receptor is & landscape worker. This receptor may have short periods
of contact with petrolenm impacted surficial soil during initial soit preparation and planting. Groundskesping
activities after planting, e.g., watering, pruning, and mowing, are not expected to involve contact with
petroleum impacted soil. Fuﬁhermoxe, petroleum in soil is expected t biodegrade, and concentrations will
decrease with each planting season. Compared to the construction warker, the landscape worker is expected
to be exposed to petroleum impacted soils for 2 much shorter peried. Because exposure to the landscape
worker is expected to be bounded by the exposure to the construction worker, exposure to the landscape
wortker is not guantitatively evaluated.

Potential risks are conservatively estimated for these tWo receptors assuming current detected levels of Site

COPCs remain at a steady-state (i.e., biodegradation will not be considered) in the future. It is assumed that .

these potential occnpational receptors will have free access to the entire Site and could potentially receive
exposure to Site COPCs at any location. Therefore, average exposure across the Site is calculated using the
Site-wide data presented in Tables 3-2 through 3-6.

It is currently planned that the two office/commercial buildings will be constructed on the Southeast portion
of the Site, with one building located on the corner of Grand Street and Fortmann Way. The

restaurant/commercial building will be constructed north of the office buildings, on the waterfront of the

marina/harbor.

The proposed Grand Street office building will be adjacent to well MW-2, the location where BTEX
compounds were detected in groundwater. To evaluate potential exposure to COPCs in this area, 2 localized
risk analysis is conducted. In this scenarjo, it is assumed that the on-site construction and indoor commercial
workers are exposed to COPC concentrations representative of the Grard: Street office building area. This
building is selected because it represents exposure closest to the COPC source. Since this scenario does niot
involve Site-wide exposure, additional summary statisfics are caleulated using only data from sampling
locations near the proposed Grand Street office building ( wells MW-2 and MW-4). These groundwater
summary statistics are presented in Table 4-1. Due to the sall number of subsurface soil samples from the
proposed Grand Street building area, analysis of tisk from exposure o subsurface soil will use the same data
used for the Site-wide statistics (Table 3-5). Becanse earth-moving activities -associated with building
construction and Site preparation may not be limited to the arez of the foundatmn, use of Site-wide data for
the localized risk analysis is conservative,

4.2 IDENTIFICATION OF EXPOSURE PATHWAYS
An exposure pathway describes a specific environmental pathway by which a receptor can be exposed to

“COPCSs present at the Site. Five elements comprise an exposuse pathway. These elements, shown below, are
identified to determine potential exposure pathways at the Site.
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. A chemical source .

- A mechanism of chemical release to the environment

. An environmental transport medium (e. g., air, groundwater) for the teleased chemical

- A point of contact between the contaminated mediom and the receptor (i.e., the exposure point}
. An exposure routz (¢.g, ingestion of contaminated soil) at the expostize point

All five of these elements must be met for an exposure pathway to be potentially complete.
K

Information concerning chemical waste sources, chemical release and transport mechanisms, locations of
potentially exposed receptors, and potential exposure routes is used to develop a conceptual understanding of
the Site. This information is outlined schematically in a CSM, shown in Figure 4-1. The purpose of the CSM
is to provide a framework for problem definition, to identify exposure pathways that may result in huran
health risks, to aid in identifying data gaps, and to aid in identifying effective cleanup measures that target
s:gmﬁcant contaminant sources and exposure pathways

In the CSM, potentially complete and significant exposure pathways are designated with a closed circle.
Potentially complete but relatively insignificant exposure pathways are designated with an open circle.
Insigniﬁcant exposure pathiways are those that are expected, based on risk assessment experience, to contribute
only a small percentage of exposure in comparison to significant exposure pathways, Incomplete exposure
pathways are designated by an “T*. In this analysis, quantitative evaluation (i.e., the calculation of numerical

cancer and noncancer risk estimates) is Hrited to potentially complete and significant exposure pathways.

On Januery 19, 1996, SECOR and ACHCS discussed a preliminary CSM which tentatively identified

- potentially complete and significant pathways at the Site. The preliminary CSM is used to gnide the scope of

this risk assessment.

4.2.1- Potentially Complete and Significant Exposure Pathways

The CSM indicates that the following exposure pathways are potentially complete and significant for the on-
site indoor commercial and construction worker receptors selected for evaluation. Thesc pathways are
evaluated quantitatively in the risk assessment,

The CSM indicates that the on-site indoor oommerc:al worker: may be exposed to Site COPCs via the following
exposure pathways. .

. Inhalation of volatile organic compounds (VOCs) that emanate from Site sobsurface soil to
indoor air. Although this pathway was identified in the preliminary CSM as a potentially complete
and significant pathway, no volatile COPCs are identified in subsurface scil. Bemzo{@)pyrene is

HACROWLEY\RISKMHRAS WPD SECOR International ncorporated
4-3 June 26, 1996




DRAFT . Hezlth Risk Assessment
for the Grand Street and Fortmann Way Property
Alameda, California

evalnated as a subsurface soil COPC, bat according to ASTM (1995), the solubility, Henry’s constant, »

and log K, for benzo(a)pyrene all indicate that it sorbs strongly to soils and is not subject to rapid
volatilization. Thetefore, volatilization of benzo(a)pyrene from Site subsurface soil to indoor air is
not expected and this pathway is not quantitatively evaluated.

. TInhalation of VOCs that emanate from Site groundwater to indoor air. Volatile COPCs (RTEX)
are present in groundwater. These may volatilize and the vapor may migrate upward through the
foundation of an on-site building to enclosed-space air. Therefore, exposure via this pathway is
quantitatively evaluated in the risk assessment.

The CSM indicates that the on-site construction worker may be cprsed to Site COPCs via the following
exposure pathway. '

. Incidental ingestion of soil. Incidental ingestion of soil containing Site COPCs may occur during

construction activities involving soil excavation. Therefore, exposure via this pathway is |
quantitatively evaluated.

. Dermal contact with soil. Dermal contact with soil containing Site COPCs may cccur during
construction activities involving soil excavation. Therefore, exposure via this pathway is
quantitatively evaluated.

+ ° Inhalation of airborne soil particulates. Airbome soil particulates may be emitted during on-site.

construction and excavation activities and result in inhalation of Site COPCs. Therefore, expostre
via this pathway is quantitatively evaluated.

. Dermal contact with groundwater. Dermal contact with gronndwater may occur during excavation
in areas of shallow depth to gronndwater. Therefore, exposure via this pathway is quantitatively
evaluated,

- Inhalation of VOCs that emanate from Site subsurface soil to ambient air. Although this

pathway was identified in the prehmmary CSM as a potentially complete and significant pathway, no
volatile COPCs are identified in subsurface s6il. Benzo(a)pyrene is evaluated as a subsurface soil
COPC, but according to ASTM(1995), the solubility, Henry’s constant, and log K, for
benzo(a)pyrene all indicate that it sorbs strongly to soils and is not subject to rapid voiatilization.
Therefore, volatilization of berzd(a)pyrene from Site subsuzface sofl to ambient air is not expected
and this pathway is not quantitatively evaluated,
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. Inhalation of VOCs that emanate from Site gronndwater to ambient air. Volatile COPCs -

(BTE.X)z:epmtingmm‘ndWamr. These may volaiftizé and the vapor may migrate upward throngh
the soil/air interface to ambient air, Therefore, exposure via this pathway is quantitatively evaluated
in the tisk assesstment.

422 Incomplete Exposure Pathways
The CSM indicates that the following exposure pathways are incomplete. These incomplete exposure
pathways are not addressed in the risk assessment. In the following descriptions, the term "occnpational”

includes both the on-site indoor commercial worker and the on-site construction worker,

. Ingestion and dermal contact with soil for the on-site commercial worker. It is asswmed that the

on-site commercial worker is engaged jn indoor activities; therefore, exposure via these pathways is
not expested.
. Inhalation of VOCs that emanate from Site subsnrface soil to outdoor air for the on-site

cornmercial worker, Jt is assnmed that the on-site commercial worker is engaged in indoor activities;
therefore, exposare via this pathway is incomplete.

. Inhalation of VOCs that emanate from Site groundwater to outdoor air for the om-site
commercial worker. It is assomed that the on-site commercial worker is engaged in indcor activilfes;
therefore, exposure via this pathway is incomplete. :

. Inhalation of ‘VQCs that emanate from Site subsurface soil fo indoor air by the on-site
constriretion worker. It is assumed that all construction activities ocenr outdoors; therefore, exposure
via this pathway is incomplete.

. Inhalation of VOCs that emanate from Site groundwater to indoor air by the on-site
construction worker. It is assumed that all constraction activities ocenr outdoors; therefore, exposure
via this pathway is incomplete.

. Ingestion and dermal contact with groundwater for the on-site commercial worker. Areas on-
site are currently using a public watet supply; therefore, contact with groundwater is not expected.

. " Ingestion of groundwater for the on-site construction worker. Although the on-site construction
worker may come in contact with groundwater during excavation activities, the volume of ingested
groundwzater would be negligible.
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. Inhalation of VOCs volatilized from indeor groundwater use. Areas on-site are currently using

a public water supply; therefore, inhalation of VOCs volatilized from indoor groundwater use is not
expected.

The exposure pathway analysis also indicates that no impacts to the Bay are expected from residual petzoleum
at the Site. The most mobile chemicals at the Site, BTEX, have not been detected in monitoring wells located
“closest to the Bay (MW-1, MW-5, MW-6, MW-7, and MW-8) since Febmuary 1995. The detection limit for
BTEX is 0.5 ug/L, well below the USEPA ambient water quality criteria for/B"l':EX, which range from several
" hundred to several thousand pg/L for aquatic life in saltwater and freshwater. The only BTEX detected in the
last several quarterly samples at the Site is at well MW-2, which is located further from the Bay.- BIEX
concentrations at Well MW-2 are below ambient water quality criteria and concentrations are. decreasing.

43 QUANTIFICATION OF EXPOSURE

The calculation of risk estimates require as input the environmental meditm concenteation (i.e., the exposure
point concentration) at the point of exposure and the predicted chemical intake. The methodology used to
calculate exposure point concentrations and chemical intakes for each of the Site COPCs for the identified
complete exposure pathways and identified receptors is pxweﬁted in this section.

4331 Estimation of Exposure Point Concentrations

The exposure point concentration (EPC) is one of several parameters required to estimate the intake of
chemicals by a human receptor. The EPC generally used in an intake criculation is the arithmetic average
. cohcentration for a chemical in the medivm being evaluated. Because this average is derived from a limited
datg, set, it is uncertain how accurately it represents the true average concentration at the Site. USEPA
guidanee recommends nsing the 93 percent UCL as the exposure poiﬂt concentration for intake calculations,
In the calculation of the 95 percent UCL, all data are assumed to be normally distributed (USEPA, 1992a),

USEPA risk assessment guidance recommends consideration of the positively detected results together with
the non-detected results (L., the sample quantitation fimits) (USEPA, 19894a). Following this guidance, for

all resnlts reported as “non-detect,” one-half of the sample quantitation limit {5 assumed as a conservative

proxy concentration for each sample with & non-detect result.

If the calcwlated 95 percent UCK of a chemical in a medium-specific data set exceeds the maximum
concentration detected in that data set, USEPA recommends that the maximam detected concentration be
seledted as the EPC (USEPA, 1989a). ‘Exceedance of the maximum concentration typically oceurs when
dilation effects have resulted in reporting of very high sample quantitation limits (7,e., non-detect values) ot
if there is a litnited (f.e., less than ten) number of samples.

© HACROWLEYWRISK\HRAZ.WFPD . : SECOR International
46 - JTune 26, E996

DRAFT Health Risk Assessment
for the Graod Street and Fortimann Way Property
Alameda, California

EPCs for Site COPCs in groundwater are used in vapor-phase migration models to estimate the concentration
of Site COPCs in enclosed-space air and ambient air. The models and methodology used are presented below.

1301 Enclosed-S E Point G .

To estimate the concentration of benzene and fluorene in enclosed-space air, the vapor-phase migration model
pre;-;ented in ASTM (1995) are used. The model uses closed-form analytical solutions for convective and
diffusive transport of vapor phase chemicals in groundwater. The calculation of enclosed-space air
coneentrations is performed in two steps: (1) deriving a Site- and chemical-specific volatilization factor (VF)
that describes the relationship between enclosed-space air and groundwater concentrations; and (2) esumaung
enclosed-space air concentrations from the calculated VE and groundwater concentrations.

Volatilization Factqr Decivati

Chemical-specific volatilization factors were determined using the following model presented by ASTM
(1995). '

a5 (2D,
[(mglm -azr)] - ER x Ly x m; L
{nglL-H,0) - [Deﬁfw/LGW] .

Deff, /Ly SR
ER x Ly (Deff,,../L..

where:

VF, = volatilization factor for gmundwatef to enclosed space vapors .
[(mg/m’-air)(mg/L-H,0)]

H = Henry's law constant (unitless)

Deff,, = effective diffusion coefficient between gronndwater and soil surface

Low = depth to groundwater {cm)

ER = enclosed-space air exchange rate (1/5)

LB = enclosed-space volume/infiltration area ratio (cm)

Deff = effective diffusion coefficient through fonndation cracks

) o = enclosed-space foundation or wall thickness (cm)

n = areal fraction of cracks in foundation/walls (cr-cracks/cm® total area)

The model is based on the following assumptions:

. A constant dissolved chemical concentration in groundwater;
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* Equilibdom partitio.n.ing between dissolved chemicals in groundwater and chemical vapors at the
groundwater table;
. Steady-state vapor- and liguid-phase diffusion’ through the capillary fringe, vadose zone, and
foundation cracks;
. No loss of chemical as it diffuses toward ground surface (i.e., no biodggradaﬁon); and,
- Steady, well-mixed atmospheric dispersion of the emanating vapors within the enclosed space.
E_ ] 1._5 A . E -

Using the calculated volatilization factors for benzene and fluorene, enclosed-space air concentrations are

estimated with the following algorithm: -

Cmdamd—wace air = Cgmmdwam- x VF, wesp
where:
Comsondopuesc = Chemical concentration in enclosed-space air (mg/m®)
Crvndwaies = Chemical concentration in groundwater (mg/L)
VF,., = Chemical-specific groundwater-to-enclosed-space air volauhzanon factor

(mgfmi*-ain)/(og/L-H,0)

Calm]ated enclosed-space concentrations of benzene and fluorene in air for average exposure Site-wide are
‘presented in Tabje 4-2. The enclosed-space air concentrations of benzene and fluorene calculated for the office
building are presented in Table 4-3.

To-estitmate the concentration of benzene and fluorene in ambient air, the vapor-phase migration model

. presented in ASTM (1995) is used. The model uses closed-form analytical solations for convective and
diffnsive transport of vapor phase chemicals in groundwater, The calculation of ambient air concenteations
is performed in two steps: (1) deriving a Site- and chemical-specific volatilizetion factor (V) that describes
the relationship between ambient air and groundwater concentrations; and (2) estimating ambient air
concentrations from the calculated VE and groundwater concentrations.

Volatilization Factor Degivation

Chemical-specific volatilization factors are detummad using the following model presented by ASTM (1995).

SECOR International Incorporated
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(mgim?-air). _ . H L
VF, [ : = 16° =
" mgll-H0) | Uy X8, % ley Rl
W x Deff,
where:
VEpeamb = volatilization factor for groondwater to enclosed space vapors
[(mgfm’-ai){mg/L-H,0)]
H = Henry’s law constant (umitless)
U ! = wind speed above gromnd surface in ambient mixing zone (cm/s)
O = ambient air mixing zone height (cm)
Low = depth to groundwater (cm)
w = width of sonrce area parallel to wind, or groundwater flow direction (cm)
Deff,.

= effective diffusion coefficient between groundwater and soil surface
The model contains the following assumptions:

. A constant dissolved chemical concentration in groundwater;
. Linzar equilibrium partitioning within the soil matrix between dlssolved chemlcals in groundwater
" and chemical vapors at the groundwater table;
. Steady-state vapor- znd Hquid-phase diffusion through the capillary fringe and vadose zones to ground
swuface; . :
. No loss of chemical as it diffuses toward ground surface (i.£., no biodegradation); and,
. Steady well-mixed atmospheric dispersion of the emanating vapors within the bmﬂnng zome as
: maodeled by a “box model” for air dispersion.

. Ambient Air C :

- Using the calculated volatilization factors for benzene and fluorene, ambient air concentrations are estimated

-with the following algorithm:
Can.bm‘ air = Cgmmdmer x Ww
Contiarsr = Chemical conceniration in ambient air {mg/m®)
Coouwae = Chemical concentration in groundwater (mg/L)
"V, = Chemical-specific groundwater-to-ambient air volatilization factor
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{mg/m’-air}(mg/L-H,0)

Calcvlated ambient air concentrations of benzene and fluorene for average Site-wide exposure are presented
in Table 4-2. In addition, the caleulated ambient air concentrations of benzene and fluorene for the office
building area are presented in Table 4-3.

) 432 Estimation of Chemical Intakes

To assess the potential adverse health effects associated with Site exposure, the potential level of human
exposure to the selected chemicals (i.e., chemical intake) must be determined. USEPA has published exposure
algorithms for the calculation of chemical intake (USEPA, 1989a). In these algorithms, chemical intake isa
function of the exposure point concentration of a chemical, the receptor-specific contact rate, exposure
frequency, exposure duration, body weight, and averaging time. In general, chemnical intakes are
conservatively estimated using upper-bound default exposure assumptions recommended by USEPA. The
majority of the exposure assumptions vsed are published in the following documents: Risk Assessment
Guidance for Superfund, Volume I: Human Health Evaluation Manual (USEPA, 19892), Exposure Factors
Handbook (USEPA, 1985b), Risk Assessment Guidance for Superfund, Volume I Human Health Evaluation
Munual, Supplemental Guidance, and Standard Default Exposure Factors (USEPA, 1991). Upper-bound
default exposure assumptions are chosea for these parameters such that the combination of all exposure
variables results in a reasonable maximum exposure (RME) for the exposure pathway evaluated, The goal of
the RME is to quantify the maximum exposure which is reasonably expected to occur at a Site; not the worst
possible exposure (USEPA, 1989a).

. Intake of chemicals of potentiat concern viz incidental ingestion of soil is a function of the ingestion rate, the
fraction of ingested soil or dust that is contaminated, and the frequency and duration of exposure. This
exposure pathway is evaluated for a on-site construction worker, who Is assumed to be exposed to subsutface
soil. )

Chemical intake via incidental ingestion of sofl by the on-site construction worker is estimated with the

Folowing algorithm.

CS x IR x CF x FI x EF x ED
BW x AT

Intake (mglkg~day)

where:
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Ccs = Chemical concentration in soil (mg/kg)

® = Soil ingestion rate {mg/day)

CF = Conversion factor (10 kg soil/mg seil)

138 = Fraction of s0il ingested from contaminated source (unitless)
EF = Exposure frequency (days/year)

ED = Exposure duration (years)

BW = Body weight (kg)

AT = Averaging time (days) ‘,/ ;

The chemical concentration for benzo(a)pyrene in soil [CS] is equal to its estimated exposure point
concentration. Exposure point concentrations for subsurface soil are presented in Table 4-4.

The on-site construction worker is assumed to ingest 50 mg/day of soil (USEFA, 1992a). The fraction of soil
ingested per day from the Site is conservatively assumed to be 100 percent. It is assumed that exposure to the
on-site construetion worker occurs eight hours per day, 60 days per year, for one year. These exposure
assumptions and the caleulated chemical intake for the on-site construction worker via ingestion of soif are
presented in Table 4-5.

322 T 1c ith Sail
Intake of chemicals of potential concern via demmal contact with soil is a function of the skin surface area

available for contact, the soil-to-skin adherence factor, chemical-specific absorption factors, and the frequency
and duration of exposure. This exposure pathway is evaluated for the current on-site construction worker, who

. is assumed to be exposed to subsurface soil.

Chemical intake via dermal contact with soil by the on-site construction worker is estimated with the following
algorithm.

CS5 x CF x SA x AF x ABS x FI x EF x ED
BW x AT

Intake (mglkg-day) =

where:

.= Chemical concentration in soil (mg/kg)
= Conversion factor (107 kg soil/mg soil)
Exposed skin surface area (cm?fevent) *
Soil-to-skin adherence factor (mg/cm®event)
Chemical-specific absorption factor (unitless)
Fraction of sotl contacted from contaminated source (uniﬂess)

S

[
CF
SA
AF
AB
FI
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EF = Exposure frequency (days/year)
ED = Exposure duration (years)
BW = Body weight (kg)
AT = Averaging time (days)

The chemical concentration for benzo(a)pyrene in soil [CS] is equal to its exposurs point concentration.
Exposure point concentrations for subsurface soil are presented in Table 4-4.

For the on-site construction worker, the exposed skin susface area is assumed to be 2,000 em?®, This skin
surface area is based on the “typical case” adult clothing scenartio for outdoor activities, which assumes that
an individual wears a long sleeve shirt, pants, and shoes, and that the exposed skin surface area is limited to
the head and hands (USEPA, 1989b).

The soil-to-skin adherence factor is independent of the receptor being evaluated, and is assumed to be 0.5
mgfem®-event (ASTM, 1995).

Ttis assumedthatexpoeurem the on-site construction worker oceurs eight hours per day, 60 days per year, for
one year. The absorption factor for benzo(a)pyrene (a PAH) is assumed to be 0.01 (USEPA, 1992b).
The fraction of soil contacted by the on-site constrmction worker is conservatively assumed to be 100 percent.

These exposure assumnptions and the calculated chemical intake for the on-site construction worker via dermal
contact with scil are presented in Table 4-6.
13.2.3 Inhalation of Airt Particul

Intake of chemicals of potential concern via inhalation of airborne particnlates is a fimetion of the inhalation
rate, the fraction of inhzled particles that are retained in the hing, the exposure time, and the frequency and
. duration of exposure. This exposure pathway is evaluated for the on-site construction worker.

Chemical intake via inhalation of aitbome particnlates by the on-site construction worker is estimated with the
folowing algorithm,

Intake (mgfkg-day) = CA xIRx EF x ED

BW x AT
where: .
CA = Chemical concentration in outdoor air (mg/m®)
R = Inhalation rate {m’/dzay)
‘H:\L'R.OWLEY\R.[S]QERAS.WPD SECOR International Incorporated
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EF = Exposure frequency {(days/year)
ED = - Exposare duration (years)
BW = Body weight (kg)
AT = Averaging time (days)

Theoutdoor airbome particulate concentration [CA] was derived from the estimated exposure point
concentration for benzo(2)pyrene. Tlns dmvauon is shown below in "Calculation of Airborne Particulate
Concentrations™. /

/

* "The outdoor inhalation mte for the on-site construction worker is assumed to be 1.35 m*/hr (USEPA,1989a).

This inhalation rate assumes a modetate activity level. Fifty percent ofﬁleumeandahghtacuwtylcvel the
remaining 58 percent of the time.

Tt is assumed that exposure to the on-site constmetion Worker 0coTS eight honrs per day, 60 days per year, for .
one year. -

These exposure assiraptions and calculated chemical intake for the: on-site construction worker via inbalation -
of aitbome particnlates are presented in Table 4-7.

Airborne particulate concentradons are derived from surface soil exposire point concentrations using a

- particulate emissfon factor. The particulate emission factor (PEF) relates the chemical concentration in surface

soil with the concentration of respirable particles (PM,) in the air due to fagitive dust emissions from surface
soil. The modsl used is presented in USEPA (1989b) and is based on the relationship derived by Cowhend

* et al (1985) for a rapid assessment procedurs applicable to a typical hazardous waste. site where the surface

soil provides a relatively continucus and constant potential of emission over an extended period of time (e.g.,
years). This model, along with the.comesponding inputs to the model, is presented in Table 4-8,

4324 Dermal Contact with Groundwater

Intake of chemicals of potential concern via dermal contact with groundwater is a function of the skin surface
area available for contact, the chemical-specific dermal permeability constant, and the frequency and duration
of exposure. This exposure pathway is evaluated for the on-site constraction worker. Exposure via this
pathway is assumed to occur during excavation activities.

Chemical intake via dermal contact with groundwater by the on-site construction worker is estimated with-the
following algorithm.
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Intake (mglkg-day) = CW x SAx PCx CF x ET x EF x ED x FC

BW x AT
where:
W = Chemical concentration in groundwater (mg/L)
SA = Exposed skin surface area (cm%event)
PC = Dermal permeability constant (cmv/hour)
CF = Conversion factor (10® Licm®)
ET = Exposure time (houes/day)
EF = Exposure frequency (days/year)
ED = Exposure duration (years)
FC = Fraction of time contacting exposure area
BW = Body weight (kg)

AT = Averaging time (days)

'The chemical concentration for each COPC in groundwater [CW] is equal to its exposure point concentration,
presented in Tables 4-2 and 4-3.

The exposed skin surface area for the on-site construction worker is assumed to be 2,000 e, This skin
surface area is based on the “typical case” adult clothing scenario for outdoor activities, which assumes that
an individual wears a long sleeve shiri, pants, and shogs, and that the exposed skin surface area is Emited to
the head and hands (USEPA, 1989b) '

Dermal permeability constants for groundwater COPCs were based on calculate measurements in aqueous
media (USEPA, 1992b). These values are summartzed in Table 4-9.

The groundwater exposure time for the on-site construction worker is assumed to be two hours per day. Itis
assumed that exposure to the on-site construction worker ocenrs eight howrs per day, 60 days per year, for one
year. . )

These exposure assumptons and cafculated chemical intake for the on-site construction worker via dermal
‘contact with groundwater are presented in Table 4-10.
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Inhalaticn of benzene and fluorene in an enclosed-space air is a function of the enclosed-space air
concentration, the inthalation rate, and the time, frequency, and duration of exposure. Intake of benzene and
fluorene via this exposure pathway is evaluated for the on-site indoor commercial worker and is estimated with
the fellowing algorithm.

Intake (mgikg ~day) CAxIRx ET x EF x ED

BW x AT

where:

CA  i= Chemical concentration in fndoor air (mgfm®)

R = Inhalation rate (m*hour)

ET = Exposure time (hours/day)

EF = Exposure frequency (days/year)

ED = Exposure duration {years)

BW = Body weight (kg)

AT = Averaging time (days)

Enclosed-space air concentrations for benzene and fluorene are derived in Section 4.3.1.1. For the on-site
indoor commercial worker, the inhalation rate is assumed to be 0.83 m™/hr (ASTM, 1995).

It is assumed that exposure to the on-site cormercial worker ocours § kours per day, 250 days per year, for
25 years (ASTM, 1995).

For the on-site commercial worker, the averaging time for noncarcinogens and carcinogens is 3,125 and 25,550
days, respectively, :

' These expostre assumptions and the calealated chemical intake for the on-site commercial worker via
inhalation of benzene and fluorene in enclosed-space are presented in Table 4-11.

Chemical intake.of berzene and fluorene via inhalation of ambient air is a function of the ambient air
concentration, the inhalation rate, the time, frequency, and duration of exposure, Intake of benzene and
fluorene via this exposurs pathway is evaluated for the on-site construction worker and is estimated with the
following abgorithm.
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CA x IR x ET x EF x ED
Intake (mgikg - =
(mglkg-day) W AT

where: -
~
CA = Chemical concentration in indoor air (mg/m®) '
IR = Inhalation rate (m*/hour)
ET = Exposare time (hours/day)
EF = Exposue frequency (daysiyear)
ED = Exposure duration. (years}
BW = Body weight (kg)
AT = . Averaging time (days)

Ambient air concentrations for benzene and fluorene are derived in Section 4.3.1.2. For the on-site
construction worker, the imhalation rate is assemed to be 1.35 m*hr. This inhalation rate assumes 2 moderate

activity level 50 percent of the time and the light activity level the remaining 50 percent of the time (USEPA, -

1989b).

Tt is assurmed that exposure to the on-site construction worker oceurs eight hours per day, 60 days per year, for
one year.

The averaging time for exposure to notearcinogens is equivalent to the exposure deration expressed in days

{USEPA, 19892). For the on-site construction worker, the averaging time for noncarcinogens is 365 days.

The averaging time for exposure to carcinogens is equivalent to the average lifetime (i.e., 70 years [ISEPA,
1991]), expressed in days-(i.e., 25,550 days), regardless of the age of the receptor evalnated.

These exposure assumptions and the caleulated chemical intake for the on-site construction worker via
inhalation of benzene and flucrene in ambient are presented in Table 4-12.
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5.0 TOXICOLOGICAL ASSESSMENT

The purpose of the toxicity assessment is to identify the toxicity valnes that will be used for risk
characterization purposes (Section 6). For this assessment, the toxicity information will be summarized for
two categories of potential effects: noncarcinogenic and carcinogenic. These two categories were selectad
because of the different methodologies for estimating potential health risks associated with exposures to
carcinogens and noncarcinogens. Carcinogenic effects result in, or are suspected to result in, the development
of cancer. Noncareinogenic or systemic effects include a variety of toﬁoologiwi end points and may inclode
effects on specific organs and systems, such as the kidney (rephrotoxicants), the liver (hepatotoxicants), the
nervous system (neurotoxicants), the lungs (pulmenary toxicants), and the reproductive organs (toxicants).

"The toxicity values used in this risk assessment are obtained from several soutces. The primary sources of

information for carcinogens are California EPA’s Cancer Potency Factors document (CalEPA, 1955) and
USEPA’s Integrated Risk Information System (IRIS) (USEPA, 1996). 'I'hepnmm}' somrce for noncarcinogens
is the IRIS data base (USEPA, 1996). IRIS contains only those toxicity values that have been verified by
USEPA's Reference Dose or Carcinogen Risk Assessment Verification Endeavor (CRAVE) Work Groaps.
In addition to IRIS and CalEPA, provisional toxjcity information was provided by USEPA’s Region IX .
Preliminary Remediation Goals and USEPA’s Region TI Risk-Based Concentration Table.

" The two sections below briefly describe the methodology for deriving toxicity values for the three Site COPCs.

Toxicity values for inhalation exposure routes are presented since these toutes were identified in d:n:exposme
assessment (Section 4.2.1) as potentially mgmﬁcant exposure routes for Site COPCs.

51  TOXICITY INFORMATION FOR NONCARCINOGENIC EFFECTS

'I;hccn‘ticalmxicityvalueusedtoqujbethedowquonserelaﬁonshipfmsystemiceffectsisﬂlcmference
dose (RfD). A chronic RID is an estimate (with uncertainty spanning perhaps an order of magnitude) of the

. -daily exposure that can be incurred during a lifetime, without an appreciable. risk of a noncarcinogenic effect
- being incurred in human popniations, including sensitive subgroups (USEPA, 1989a). The RED is based on

the assumption that thresholds exist for noncarcinogenic toxic effects (e.4., liver or kidney damage), kisa
benchiark dose operationally derived by the application of one or more order of magnimde uncertainty factors
to doses thought to represent a lowest or no observed adverse effect tevel it hurnans. Thus, there should be
no adverse effects associated with chronic daily intakes below the RID valne. Conversely, if chronic daily
mw]mexwedﬁsﬂrmhoﬂhv&“wammﬂﬁﬂmcadvmmmmmhml&eﬁemmgﬁt
be observed in exposed individuals. Table 5-1 presents the chronic RfDs for each of the Sits COPCs.

52  TOXICITY INFORMATION FOR CARCINOGENIC EFFECTS

Themnaqrvalueusedmdesm'beﬂwdose{wponsem]mwshlpfmmogunceﬁecm is called the cancer
slope factor (CSF). The slope factor is a plansible upper-bound estimate of the probability of a carcinogenic
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respense per unit intake of a chemical over a lifetime. Slope factors are expressed as the inverse of milligrams
of chemical per kilogram of body weight per day (mg/kg-day)™, Evidence of chemical carcinogenicity
originates primarily from two sources: (1) lifetime studies with laboratory animals, and (2) human
(epidemiological) studies. For most chemical carcinogens, animal data from laboratory experiments represent
the primary basis for the extrapolation. Major assumptions arise from the necessity of extrapolating
experimental results: across species (¢.e., from laboratory animals to humans); from high-dose regions {(i.e.,

to which laboratory animals are exposed) to low-dose regions (L., levels to which humans are likely tobe -

exposed in the environment); and, across routes of admir;jétraﬁon (i, inhalation versus ingestion).

For chemical carcinogens, EPA assumes a small number of molecular events can evoke changes in asingle

cell that can lead to uncontrolled cellular proliferation and tumor induction. This mechanism for
carcinogenesis is referred to as stochastic, which means that there is theoretically no level of exposure to a
given chemical that does not pose a small, but finite, probability of generating a carcinogenic response. Since
risk at low exposure levels cannot be measured directly either in Iaboratory animals or human epidemiology
studies, various mathesnatical models have been proposed to extrapolate from high to low doses (i.e., to
estimate the dose-response relationship at low doses).

_ Currently, regulatory decisions are based on the output of the_linea.rizcd multistage model (USEPA, 158%a).

The basis of the linearized multistage model is that multiple events (versus the single-event paradigm of the
one-hit model) may be needed to yield tamor induction (Crump et al., 1977). The linearized multistage model
reflects the biological variability in tumor frequencies observed in animals or human studies. The dose-
response relationship predicted by this model at low doses is essentially linear. E should be noted that the
slope factors calculated for chemical carcinogens wsing the multistage model represent the 95th percentile
upper confidence limit on the probability of a carcinogenic response. Consequently, risk estimates based on
these slope factors are conservative estimates representing upper-bound estimates of risk where there is only
a5 percent probability that the actual risk is greater than the estimated risk.

Uncertainties in the toxicity assessment for chemical carcindgens are dealt with by classifying ¢ach chemical
into one of several groups, according to the weight of evidence from epidemiological studies and animal
studies, as follows:
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Group A -  Human Carcinogen (sufficient evidence of carcinogenicity in humans)

GronpB -  Probable Human Carcinogen (B1-limited evidence of carcinogenicity in humans;
B2-sufficient evidence of carcinogenicity in animals with inadequate or lack of
evidence in humans)

GroupC —  Possible Human Carcinogen (limited evidence of carcinogenicity in the animals and

inadequate or lack of human dat)

GroupD - Not Classifiable as to Human Carcinogenicity (inadequate or no evidence)
GroupE -  Evidence of Noncarcinogenicity for Humans (no evidence of carcinogenicity in
ddequate studies)

Table 5-1 presents the slope factors and the weight-of-evidence for each of the COPCs identified at the Site.
Tables 5-2 through 5-4 present toxicological profiles for each of the Site COPCs {benzene, benzo(a)pyrene,
and fluorene), which provide historical information, routes of exposure, chemical interactions with. other
chemijcals, toxicoiogical'disposition, and toxic effects in humans and animals.
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6.0 RISK CHARACTERIZATION

The risk characterization process begins with a review of the data from the expostre and toxicity assessments.
The exposurs assessment information necessary for making a reasonable risk characterization includes the
estimated intakes, exposure modeling assumptions, and a list of exposure pathways that contribute to the
exposure of the same individuals over the same time period (USEPA, 1989a). This information is provided
for every chemical, £ which the receptors may be exposed. B

Risk characterization combines the toxicity and exposnre assesstrents to aliow for an estimate of the risk at
4 Site. Two methods are used to characterize risk, The first method evaluatés chemicals with carcinogenic
effects by estimating excess lifetime cancer risk. The second method evaluates chernicals with
noncarcinogenic effects (USEPA, 1989a).

61  ESTIMATED LIFETIME EXCESS CANCER RISK

The calcnlated cancer risks represent excess cancer risks that may be experienced in a lifetime under a given
exposure scenazio, The term “excess™ refers to levels above the backgromnd cancerrisk. For example, national
cancer stafistics indicate that each person has approximately a one-in-three chance, or 333,333 chances in one
million, of developing cancer during his lifetime (ACS, 1986). An individnal with an excess cancer risk of
one in a million (denoted as either 1E-06 or 1 x 10°) has a total cancer risk of 333,334 in one miltion of
developing cancer: 333,333 chances per million from background exposures plus I chance per million from
exposure to the Sie.

Risk from chemicals with potential carcinogenic effects are estimated using the following equation ((JSEPA,
1989a).

Lifetime Excess Cancer Risk = 1, x SF;

‘Where:

I
SF

L3

Exposue intake for chernical , (mg/kg/day}
Slope Factor for chemical ; (mg/kg/day) "

Théexposm-eimakeis&cﬁmatedinmecxposnreassssmcntstep of the risk assessment and may be adjusted
to ensur: that it relates to the route of administration nsed t¢ determine the CSF. Forexample,someCSFsare
determined usmg an administered dose while others are determined using an z2bsorbed dose,
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CSFs are used to determine the potential risk associated with exposure to individual COPCs. The CSE is
multiplied by the chronic daily intake averaged over 70 yeats to estimate the risk excess lifetime cancer
incidence. This averaging is consistent with USEPA risk assessment guidelines (EPA 1989a).

Based on regulatory guidelines, it is appropriate to combine risk estimates across exposure pathways if the
exposure to particular pathways is not exclusive of other pathways. . Excess Jifefime cancer risks are summed
by exposure pathway. In addition, the total excess lifetime cancer risk is estimated by summing all the risks
from all exposure pathways (USEPA, 1989a). /

62  ESTIMATED NONCANCER RISK

Non-carcinogenic effects are determined by comparing an exposure level over a specified time period, the
exposure duration, with a RfD of similar duration. To calculate the hazard quotient, the intake is divided by -
the RID. If the hazard quotient is greater than unity, there is 2 potential for harmful effects to occur (USEPA,
1929a). The following equation js used.

"
azar Qno ent = (. _)

I Intake for chemical ,(mg/kg/day)
RfD = Reference Dose for chemical ; (mg/kg/day)

Thmmmmﬂe@mﬁmﬂmmmmdmdwhmwbmaMgmenmogemceﬁm -They
are chronic, subchronic, and shorter-term or acute exposutes. Chronic exposntes account for the duration of
seven years up to a Iifetime; subdlmmcexpusmesrangemdmonfmmtwoweekstosevenyears;aud

‘shorter-term (acute) exposures are those less than two weeks in duration (USEPA, 1989a).

The Hazard Index (HID) for individual exposure §:'>enarios is estimated by somming hazard quotients for
multiple chemicals using the following equation.

HI=YHQ,
where:
HI = Hazard Index
HQ = Hazard Quotient for chemyieal ;
nmomst SECOR International Incorporated
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The hazard index is used to determine if potential noncancer effects may be of concern; it does not predict the
incidence or severity of potential health effects. A hazard index greater than wnity (ie., greater than 1)
indicates that there may be concem for potential noncancer bealth effects; however, it does not necessanity
mean that health effects will ccor. As a general rule, the greater the HI is above unity, the greater the level
of concem.

It is important to note that the level of concemn does not increase linearly 2s the threshold level of 1 is
approached or exceeded because RiDs do not have equal acceracy or precision and are not based on the same
severity of toxic effects (i.e, the slopes of the dose-response curves in excess of the RfD can range widely
depending on the substance). To provide conservative estimates of risk, individual hazard quotients are
assutned to be additive, regardless of toxic effects or mechanisms of action.

63 SUMMARY OF POTENTIAL EXCESS CANCER RISK

This section summarizes the excess cancer risk estimates for the hypothetical on-site indoor commercial and
constraction workers.

6.3.1 On-Site Indoor Commercial Worker

Table 6-1 presents the excess cancer risks estimated for the hypothetical on-site indoor commercial worker.
The total excess cancer tisk for the current and future on-site indoor commercial worker from average Site-
wide exposure is 2B-7. This risk level is below the USEPA and California EPA acceptable excess cancer risk
renge of 1E-6 to 1E-4, : :

6.3.2 On-Site Construction Worker

Table 6-1 presents the excess cancer risks estimated for the hypothetical on-site construction worker. The total
.excess cancer risk for the current and future on-site construction worker from average Site-wide exposure is
QE-8. This risk level is below the USEPA and California EPA acceptable excess cancer fisk range of 1E-6
to 1E-4.

633 On-Site Indoor Commercial Worker (Grand Street Office Building Seenario)

" Table 62 presents the excess cancer risks estimated for the hypothetical indoor commercial worker at the
proposed Grand Street building, The total excess cancer risk for the current and future cn-site indoor
commercial worker from Site-wide exposure is 6E-7. This risk level is below USEPA and Califernia EPA
acceptable excess cancer risk range of 1E-6 to 1E-4.
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63.4 On-Site Construction Worker (Grand Street Office Building Scenario)

Table 6-2 presents the excess cancer risks estimated for the hypothetical construction worker in the area of the
proposed Grand Street building. The total excess cancer tisk for the construction worker is 8E-8. This risk
level is below USEPA and California EPA acceptable excess cancer risk range of 156 1o 1E-4.

64 SUMMARY OF POTENTIAL NONCANCER RISK

rd
!

This section summarizes the noncancer risk estimates for the hypothetical on-site indoor commereial workers
and construction wotkess.

6.4.1 On-Site Indoor Commercial Worker

Table 6-3 presents the noncancer risks estimated for the hypothetical on-site.indoor commetcial worker. The
total hazard index for the current and future en-site indoor commercial wotker from average Site-wide
exposure is 3E-3. The caiculated HI for this receptor does not exceed the USEPA and California EPA
threshold HI of 1, and indicates that adverse noncancer health effects are not expected to occur to this receptor
population from exposure to cument concentrations of noncarcinogens detected at the Site.

642 On-Site Construction Worker

Tzble §-3 presents the noncancer risks estimated for the hypothetical on-site construction worker. The total
hazard index for the current and futuse on-site construetion worker from average Site-wide exposure is EE-4.
The calcnlated HI for this receptor does not exceed the USEPA and California BFA threshold HE of 1, and -
indicates that adverse noncancer health effects are not expected to oocur to this receptor population from
expostre o current concentrations of noncarsinogens detected at the Site.

643 On-Site Indoor Commercial Worker (Grand Street Office Building)

Table 6-4 presents the noncancer risks estimated for the hypothetical fndoor commercial worker at the
proposed Grand Street building, The total hazard index for the current and future on-site indoor commetcial
worker from indoor exposure at this portion of the Site is 1E-2. The calculated HI for this receptor does not
exceed the USEPA and California EPA threshold I of 1, and indicates that adverse noncancer health effects
are not expected to occur to this receptor population from exposure to current concentrations of
noacarcinogens detected at the Site. ‘ :
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644 On-Site Construction Worker (Grand Street Office Building)

Table 64 presents the noncancer risks estimated for the hypothetical construction worker in the area of the
proposed Grand Street building. The total hazard index for the current and future on-site constraction worker
from exposure at this point of the Site is 26-4. The caleulated HI for this receptor does not exceed the USEPA,
and California EPA threshold HI of 1, and indicates that adverse noncancer health effects are not cxpected to
oceny to this receptor population from exposure to carrent concentrations of nopcarcinogens detected at the
Site.
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7.0 UNCERTAINTY ANALYSIS

The uncertainty analysis charactetizes the propagated uncertainty in public health risk assessments. These
uncertainties are driven by uncertainty in the chemical monitoting datz, the transport models used to estimate
concentrations at receptor locations, receptor intake parameters, and the toxicity values used to charactetize
tisk. Additionally, uncertainties are introduced in the risk assessment when exposures to several substances
across multiple pathways.are summed, '

Quantifying uncertainty is an important component of the risk assessment process. According to USEPA's
GuidanceonRikakamczenMonﬁerﬁk" gers and Risk A S, point estimates of risk "do not fully
convey the range of information considered and used in developing the assessment” (USEPA, 1992d). This
section presents the major sources of uncertainty associated with the risk assessmett. The following four
stages of the risk assessment process can introduce uncertainties:

1. Data Collection and Evalnation
2. Exposare Assessment

3 Toxicity Assessment

4, Risk Characterization

Key uncertainties associated with these stages are described below.

71 KEY UNCERTAINTIES ASSOCIATED WITH DATA COLLECTION AND
EVALUATION ’

The techmiques used for data sampling and analysis, and methods nsed for selecting chemnicals for evalation
in the risk assessment may result in a number of tmcertainties. Fn addition, uncertainty is introdiuced through
theuscof&cﬁmmdomwnmﬁousforbenzo(a)pyreueinsoﬂdﬂleabsanccoleQQsoilﬂatamﬂxe
quantitative assessment. These uncertainties are discussed below,

Systematic or random ervors in the chemical analyses may yield erroneous data. These types of errors may
resuitin a slight over- or underestimate of risk. Ninety-five percent UCL coneentrations are nsed to represent
Tevels of Site comtaminants. Use of 95 UCL concentrations provides 2 conservative estimate of average Site
concentrations and catt compensate for potential deficiencies in sample size, or systemic or rendom errors in
the chemical analysis. '

Because of the ASTM recommendation o consider PAHS as indicator compounds when diesel is present at
petrolenrn release Sites, concentrations for the most toxic PAHL, benzo{apyrene, are estimated from TPHA.
According to diesel fuel chemical composition values (State of California, 1989), the concentration of
benzo{a)pyrene in diesel fuel #2 is 0.07 pg/gm. Benzo(a)pyrene concentrations in seil are estimated by’
applying this composition factor to TPHA concentrations in soil, The proportion that is benzo(a)pyrene may
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also vary with the type of diesel fuel, therefore, there is 2 moderate amount of uncertainty asscciated with this
method of estimation.

As discussed in Section 3.1.1, soil samples were collected during the May 1992 Zaccor investigation from the
vicinity of the AGT farm, the former I,OOfJ-gallon UST, and the product lines. The samples were collected
from the vadose zone over the O to 0.5-foot depth interval, and in the saturated of capillary zone at depths
generally greater than 4 feet. This data is examined for useability for risk assessment.

The 1992 saturated zone data is several years older than the more recent (November 1994 to March 1996)
quarterly monitoring well data presented in the niext section, and does not represent recent Site conditions.
Therefore, the saturated zone soil samples are not used in tisk assessment.

The 1992 vadose zone soil results (0 to 0.5 feet bgs) range from non-detect to 0.88 mg/kg for ethylbenzene,
from non-detect to 0.55 mg/kg for toluene, from non-detect to 3.0 mg/kg for total xylenes, and from non-detect
to 21,000 mg/kg for TPHA. Benzene was not detected in the 1992 vadose zone soil samples. The report does
not provide detection limits for data reported as non-detected, The 1992 vadase zone sampling locations were
focused in the vicinity of the former AGT farm and generally indicates higher levels of TPHd than the October
1994 scil data, which was generally collected more towards the perimeter of the Site, Since the samples were
collected from shallow depths, the tow detections of BTEX are expected to have volatilized and undergene
biodegradation in the four years since measurement. This is also expected, to a lesser extent to the lighter
cotmponents of TPHA. The less volatile and less biodegradable components of TPH, e.g., benzo(a)pyzene,

have probably undergone photolysis to some exient.

In summary, the 1992 data provides information about the shallow scit in the vicinity of the former AGT famm.
Because the contamination is at shallow depths, the concentrations are expected to have decreased since 1992
due to volatilization, biodegradation, and photolysis. The 1992 Zaccor report does not provide detection limits
for anatytes that are reported as non-detects, so standard EPA methods for using detection limits for non-detect
data cannot be applied. Because this data may not be representative of current Site conditions, and because
it cannot be summarized statistically in a consistent manner with the 1994 data, it is not used for quantitative
evaluation of risk in this assessment. -

The uncertainty introduced by not including the 1992 soil data is that greater levels of TPHJ, and estimated
benzo(a)pyrene, may remain in some areas of the central portion of the Site than are represented by the 1994
data. Consequently, the estimated risk from exposure o benzo(a)pyrene may be underestimated. Becanse the
estimated risks from benzo(a)pyrene presented in Section 6 are extremely low, the impacts of not including
the 1992 soil data in the quantitative evalvation are expected to be insignificant.

7.2 UNCERTAINTIES ASSOCIATED WITH EXPOSURE ASSESSMENT
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A number of uncertainties are associated with the exposure assessment, such as exposure point cancentrations
and the assumptions used to estimate chemical intake in the exposure assessment. Major uncertainties
asseciated with these components of the risk assessment are summarized below.

Yapor Transport Mode]

. The model vsed assumes that the soil concentration of a particular chernical beneath the foundation
of a building is uniform. This assumption may result in 2 slight over- or underestimate of risk.

. " The model used assumes that vapors enter a structure primarily through cracks and openings in the
foundation floer, and only by diffusion and convection. This assumption may result in 2 slight over-
or underestimate of risk.

. ‘The model used assumeés vapor transport arising only from source areas beneath foundations. It does

not consider lateral transport of soif vapor away from or towards foundations. This assumption may
result in 4 slight over- or underestimate of risk.

. The mods] used assumes 2 non-diminishing and continuous source of chemicals in subsurface soil
beneath buildings. For highly volatile compounds, this assumption may result in a moderate
overestimate of risk.

. ‘The model used assumes that soil is homogenous in the horizontal plane. This assumption may resait
in a skight over- or underestimate of risk. .

. The mode] used does not assume chemical removal in sofl Gue to biodegradation, chemical oxidation,
hydrolysts, or other chemical removal processes. This assumption may result in a moderate
overestimate of risk.

. The model used assumes that indoor air exchange with outside air is the only mechanism for dilution

of chemicals in air in a building. This assumption may result in a slight overestimate of risk.

. " Default values presented in ASTM (1995) were used to determine vapor transport model inpuis for
building floor area and ventilation rates. This default values may not be represented of actual building
characteristics at the Site and may result in a moderate over- or underestimate of risk.

» - The maximum of the range of literature-reported values (0.01 to 0.001) was used as the estimate of
the fraction of cracks in the building floor. This assumption may result in 2 moderate overestimate
of risk.

Chemigal Tnfake
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- For estimating chemical intake, there are uncertainties associated with standard exposure assumptions,

such as body weight, period exposed, life expectancy, population characteristics, and lifestyle.

Assumptions made for these exposure patameters may not be representative of any actual exposure
simation and may result in either an over- or underestimats of risk,

) The data from the Site were grouped to evaluate average Site-wide exposure conditions and localized
exposure in the area of the planmed Grand Street building, Assumptions made for this grouping of
data may not be representative of any actual exposare situation and may xesu[t in a slight over- or
underestimate of risk.

- An assumption of the exposure assessment s that the period of chemical intake is assumed to be
constant and representative of the exposed population. This assumption has the potential for
overestimating exposure. Stmilarly, the assumption that exposure ocents on a daily basis over a
lifetime may tesult in an overestimate of exposure.

7.3 UNCERTAINTIES ASSOCIATED WITH TOXICITY ASSESSMENT

Toxicity information for many chemicals is often Iimited. Consequently, there are varying degrees of
uncertainty with the toxicity values calculated. These uncertzintics may result in an over- or tnderestimate
of risk. Soarces of uncertainty assoctated with toxicity vahes inchude:

. USEPA has established a toxicity value for benzo(a)pyrene, however the concenweations in soil for this
nisk assessment are estimated from TPHd concentrations. This method does not account for other
PAHs, which may be present as much a3 5 to 10 percent in marine diesel. This may result in a
moderate over- or underestimate of sk,

. An oral provisional toxicity valee for TPHd was proposed in 1992 (USEPA, 1992d) based on studies

of inhalation of diesel fuel by laboratory smimals. USEPA notes that in addition to the usual -

upcertainties assoctated with using route-to-route extrapolation to derive an oral toxicity value from
inhalation studies, there is additional imcertainty due to the differences in composition between
original fuel mixtares and spilled fuel that has weathered in the environment and lost significant
amounts of the volatile components. USEPA provides a soil screening valne of 5,000 mg/kg, which
is higher than most TPHd concentrations at the Site. Because of the great uncertainty associated with
the TPHd toxicity vahue, and considering that Site concentrations are below the screening value, TPHd
was not quantitatively evaluated, This may result in a slight underestimate of risk,

. Dose-tesponse information from effects observed at high doses is used by USEPA to predict the
adverse health effects that may occur following exposure to the low levels expected from human
contact with the agent in the environment.
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. Dose-response information from short-term expostres is used by USEPA. to predict the effects of long-
termn exposures, and vice-versa.

. Dose-response information from animal studies is used by USEPA to predict effects in humans.

. Dose-response information from homogensous animal populations or human populations is nsed to
predict the effects likely to be observed in the general population consisting of individials with 2 wide
range of sensitivities.

74  UNCERTAINTIES ASSOCIATED WITH RISK CHARACTERIZATION

Potential risks were based on an assmmed Site-wide average exposure and a localized exposure in the area of
the plaomed Grand Street building and may not represent actual exposure to risks. A mumber of limitations
are associated with the risk charactetization approach for carcinogens and noncarcinogens. For estimating
potentizl excess cancer risk, the slope factor nsed to convert chemical intake averaged over a lifetime to
‘incremental risk s often an upper 95® percentile confidence limit of the probability of response. In additior,

- slope factors derived from animal data will be given the same weight as slope factors derived from human data.

‘These factors may contribute to an overestimate of sk,

- The noncancer risk summation approach includes the following limitations, First, hazard quotients are

combined for substances with reference doses based on varying toxicological significance, uncertainty, and
medifying factors. Because reference doses do not have equal accuracy of precision and are not based on the
same severity of effects, this has the effect of skewing the level of concern associated with approaching a

* hazard index of unity so that it is not linear,

Another limitation of the hazard index approach is that the assumption of dose additivity i most properly

_applied to compoimds that indnce the sarne effect by the same mechanism of action. Consequently, application

of the hazard index equation to a number of compounds that are not expected to include the same type of

* effects or that do not act by the same mechanisms conld overestimate the potential for effects, aithough this

approach is appropriate for screening level purposes.

- 75  SUMMARY OF RISK ASSESSMENT UNCERTAINTII‘_IS

An analysis of the uncertainties associated with the risk assessment indicates that cancer and noneancer health
tisk estimates are likely to overestimate actval risks posed by Site COPCS. Althongh many factors can
contribute to the potential for over- or underestimating fisk, as outlined in the sections above, in general, a
mixtare of comservative and mpper-bound input values were selected to estimate potential exposures.

Compounding conservative and upper-bound input values in the risk calculations results in reasonable

maximuin, health-protective risk estimates, Actual risks are likely to be Jess,
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8.0 SUMMARY AND CONCLUSIONS

The risk assessment is based on a receptor and exposure pathway analysis presented in a preliminary CSM
discussed with ACHCS during a meeting on January 19, 1996. Exposure is evaluated for the most likely
human receptors: an on-site commercial worker and an on-site construction worker. The risk assessment also
considers two areas of exposure, one assuming average exposure randomly across the Site, and the other
assuming exposure near the proposed location of the building at the comer of Grand Street and Fortrann Way.
7
!
The calculated risks for these hypothetical receptors are based on conservative (i.e., health protective)
assumptions and are below the USEPA and California EPA acceptable carcinogenic risk range of 1E-04 to 1E-
06 and non-carcinogenic hazard index of 1.0. Due to the low health risk, and other evidence from site

.remediation and charactetization activities, the Site appears to meet the definition for a low risk soil and

groundwater site, as defined by the RWQCB, San Francisco Bay Region (State of Califomia, 1996). Based
on this, the Site appears to be a candidate for clean closure with no further action.
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