Christopher M. Palmer, RG CEG HG, Consulting Hydrogeologist
1345 Kimberly Drive San Jose, CA 95118 ph 408/267-5238; fax 408/267-5238

August 22, 1997
File No. 152.00

Alameda County Health Care Services, Hazardous Materials Division ’

1131 Harbor Bay Parkway, Suite 250 WM
Alameda, CA 94052 W

Attn.:  Ms. Madhulla Logan

Re: Addendum to Risk Assessment for Zima Center Corporation
2951 High Street, Oakland, CA (ASE Proj. No. 3011)

Dear Ms. Logan,

This addendum presents the results of the revisions to the Risk-Based Corrective Action
(RBCA) for the above referenced site. As you know, a RBCA was prepared and presented
to the Afameda County Health Care Services, Hazardous Materials Division {ACHCS) in a
report dated May 19, 1997. The model revisions and simulations herein were discussed
at your office on June 5, 1997, using soil and groundwater data collected by Aqua-
Science Engineers, Inc. (ASE). This work is an addendum to the May 19, 1997 report
and was discussed in our August 20, 1997 at your office.

Revisions to the Initial Model

The following changes or additions were requested by ACHCS: using the average of
groundwater monitoring data and grab water samples for use in the model; using the
average of the soil data in the model; adding a new scenario of a proposed building over
existing well MW-5; the construction worker and proposed building scenarios were run
for both 10-6 and 10-6 risk for dermal contact and inhalation. The following four
scenarios were modeled;

Scenario 1. Vapor entering the off-site residence neighboring the site.
Scenario 2. Vapor entering the existing on-site commercial building.
Scenario 3.  Exposure to a construction worker from vapor, inhalation and |
dermal exposure in an excavation. ‘
Scenario 4. Vapor entering a proposed commercial building over MW-5,
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The same Tier 2 RBCA computer model was used as in the previous submittal to ACHCS
{model of Groundwater Services, Inc., 1995). This model uses the current ASTM E-
1739 guidance for the RBCA calculations and predicts potential contaminant reduction
for contaminant levels in each scenario. The contaminants modeled in each scenario
were; Total Petroleum Hydrocarbons as Gasoline, Benzene, Toluene, Ethylbenzene,
Xylene and Methyl-Tert-Butyl-Ether (MTBE).

Model Assumptions

The computer model calculates the potential risk and indicates cleanup for each scenario
using the ASTM guidance as the guiding assumptions. The simulations were calcuilated
for the output of Site Specific Threshold Levels (88TLs) and contaminant reduction
factors as indicated. Buiit-in model default assumptions were used either in the absence
of on-site data or where they are reasonable given overall site conditions. In addition,
the following assumptions were made for this set of model simulations (please refer to
the model output for each scenario).

Scenario 1. The residence is 30 linear feet from the border of the site and groundwater
would trave| 30 feet 0 a point directly under the residence. Depth to groundwater is 20

‘feet, moves under a gradient of 0.014, and bioatienuation is factored into the transport

of contaminants under the house using the Domenico one dimensional groundwater flow
model embedded into the software. The contaminant concentrations are averages as
previously stated. The vadose pathway of vapor is vertical through the vadose soil
toward the structure. The foundation is assumed to have 5% cracks.

The soil chemical data are from ASE reports, specifically from Borings BH-A, BH-B,
BH-C, BH-D, BH-E and MW-5. Groundwater chemical data are taken from monitoring
wells MW-2, MW-4 and MW-5 and reconnaissance groundwater samples from Borings
BH-A through BH-E. The soil data is averaged and the groundwater monitoring wells
data are averaged from quarterly sampling results; the reconnaissance sample values
are averaged.

Scenarig 2, The commercial building_ii_direcwhe contaminated area. The
groundwater is 20 feet deep, bioattenuation is factored into thé model. The vadose

pathway of vapor is vertical toward the structure. The foundation is assumed to have
5% cracks. If vapors entered the building they are assumed to disperse in the building
according to the model defaults.

The soil chemical concentration data are taken from ASE reports, specifically from
Borings BH-A, BH-B, BH-C, BH-D, BH-E and MW-1, MW-2, MW-3, MW-4, MW-5
and MW-6. Groundwater chemical data are taken from monitoring wells MW-1 through
MW-6 and are averaged from quarterly sampling resuits.
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Scenario 3, The _construction-worker is directly over the contaminated area and dermal
contact and inhalation are selected in the model. The worker is placed-in the middie of
the contaminated area (hence direct exposure) by the model (selecting zero feet of vapor
movement). Vapor transport is assumed to be vertical toward the surface and worker,

The soil chemical concentration data are taken from ASE reports, specifically from
Borings BH-A at 6-fest and MW-5 at 5-feet.  Groundwater chemical data are taken
from monitoring wells MW-1, MW-2, MW-3, MW-4 and MW-5 using the highest
dissolved concentrations observed to date. The soil data is averaged and the groundwater
data are averaged from quarterly sampling results.

Scenario 4. The proposed commercial building is located directly above monitoring well
MW-5, and uses the average of soil data. Groundwater is 20 feet deep, bioattenuation is
factored into the model, and vapor movement is again vertical. The foundation is assumed
to have 5% cracks. if vapors entered the building they are assumed to disperse in the
building according to the mode! defaults.

The soil chemical concentration data are taken from ASE reports, specifically from
Borings BH-A, BH-B, BH-C, BH-D, BH-E and MW-5. Groundwater chemical data are
taken from monitoring wells MW-2, MW-4 and MW-5 and reconnaissance groundwater
samples from Borings BH-A through BH-E. The soil data js averaged, and the
groundwater monitoring wells data are averaged from quarterly sampling results; the
reconnaissance sampile values are averaged.

The bioattenuation factors used the following for contaminant half-lives assumptions;
Benzene-720 days; Ethylbenzene-228 days; Toluene- 28 days; Xylene 360 days. A half
life was not listed for MTBE in the model; MTBE is assumed to biodegrade more slowly
than petroleum contaminants. The model default for capillary fringe thickness is on the
order of inches which is reasonable for this site. The vadose soil thickness is assumed
to be about 19.5 feet based upon site observations. When the Dominico transport model
is used, it assumes one-dimensional transport directly to the receptor, using
bioattenuation and contaminant decay as noted above.

Model Results

Scenario 1. off-site residence. The results show that the calculations were so low that

an SSTL could not be calculated for soil or groundwater, and the air risk pathway was
less than 10-6. n our opinion, this is due to biodegradation of dissolved contaminants
and the relatively low concentrations present in clayey soils. This would tend to fit the
observed hydrogeologic conditions since the groundwater transport would be the pathway
of most concern to get contaminants under the residence. Since groundwater flow
mapping to date shows a southerly groundwater fiow away from the residence, there is
relatively good agreement with the model and observed conditions, and vapor intrusion to
the residence should not occur.
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Scenario 2. commercial building on-site. The results show that SSTLs were not
exceeded for soil, however they were exceeded in groundwater for Benzene. The risk
pathway for air was calculated at less than 10-6. The SSTL was exceeded for Benzene in
groundwater and this indicates that some groundwater cleanup is needed to decrease the
Benzene concentration.

Scenario 3, construction worker. The results show that the SSTLs would not be exceeded '

for either soil or groundwater, and the air risk pathway was 9.0 x 10-7. This number
is s0 low that the 10-5 risk level would not be exceeded. Thus, a the worker should not
be exposed to contaminant vapors in a shallow excavation. Since soil concentrations
were relatively low with the exception of the 5-foot sample at MW-5, the low air risk
agrees with the observed data in our opinion.

Scenario 4. proposed building over MW-5. The results show that at both the 10-5 risk
and 10-8 risk levels, some contaminant reduction to meet SSTLs is indicated in
groundwater.  An earlier draft simulation indicated that some vapor could enter the
proposed building since one soil sample in MW-5 at 5 feet contained elevated
concentrations of contaminants. However, a recheck of the data entry revealed a data
entry error. A rerun of the model was done and the vapor calculation did not exceed an
SSTL according to the model. Consequently, soil vapor would not exceed SSTLs at either
10-5 or 10-6 risk on the basis of the concentrations used (see above and attached
output).

Conclusions

On the basis of RBCA computer model simulations using ASE subsurface data, there does
not appear to be a threat to the off-site residence, existing or proposed buildings or
construction workers from vapors arising from the on-site groundwater plume at this
time. The model results show that some groundwater cleanup is indicated on-site since
calculations exceeded SSTLs for the site in the commercial building scenarios. . While
some soil cleanup was potentially indicated in initial draft Scenario 4 results, this was
due to a data entry error. A rerun of the model with corrected data shows that vapor
SSTLs would not be exceeded under the proposed building.

In my opinion, the results show that vapor entry should not occur at levels above either
the 10-5 or 10-6 risk level for a proposed building over MW-5. Since the
groundwater exceeds Benzene SSTLs in some simulations, groundwater cleanup to lower
SSTLs is indicated.

ASE has initiated a dissolved oxygen delivery to the groundwater to assist in degrading
the dissolved contaminants through enhanced biodegradation. This approach should
decrease the groundwater concentrations over time and would remove potential sources
of vapor. ASE has begun groundwater cleanup and will report to ACHCS on the progress
of the oxygen enhancement of contaminant biodegradation.
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Limitations

This report has been prepared for the specifically for the 2951 High Street, Oakland, CA
site and was done according to the State and local agency suggested guidance documents for
these investigations. The interpretations, conciusions and recommendations made herein
are based on the data collected on-site and should be reviewed in the context of the whole
report and other consuiting supporting documents. Christopher M. Palmer, Consulting
Hydrogeologist is not responsible for errors in laboratory analysis and reporting, or
information gathered by other consultants. The computer model results herein
supersede and modify previous submittals.

If you have any questions, please call.

Sincerely,

QWLMf DM

Christopher M. Palmer, CEG 1262
Principal

N 1262
CERTIFIED
ENGINEFRING
GEOLCGIST

Attachments: Model out put results for Scenarios 1 through 4.

References

Aqua Science Engineers, Inc. report dated March 17, 1997 entitled, “Remedial Action
Plan for Remediation of Hydrocarbon Impacted Groundwater at Zima Center Corporation
2951 High Street, Qakland, CA (Draft),” 9 pages with attachments.

Aqua Science Engineers, Inc. report dated January 23, 1997 entitled, “Report of Soil
and Groundwater Assessment ASE Job No. 3011 at Zima Center Corporation 2951 High
Street Oakland, CA,"11 pages with attachments,

Groundwater Services®, Inc., 1995 Tier 2 RBCA for Risk-Based Corrective Action:
computer models for soil, groundwater and vapor with accompanying texts.
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RBCA TIER 1/TIER 2 EVALUATION

Output Table 1

Site Name: Zima Center Corp. (Scenario Uoctidestiation: 3011 Software. GSI RBCA Spreadsheet ¥
Site Location: 25951 High Street, Oakland, CADsta Completed: 7/25/97 Version: v 1.0
Complated By:  Chris Palmer
NOTE: valuss which differ from Tier 1 dafault values are shawn i bold itafics and underlined.
DEFAULT PARAMETERS
Exposure Residential Commarcialindustrial Surtace Commmercial/industrial
Perameter Dsfinftion (Untts) Aduit (1-6yrs) {1-16 yra) Chronle Consatrein Parameters Definition {Units) Resldentisl Chronlc Construction
ATc Averaging tima for carcinogens (yr) 70 t Exposure duration (yr) 30
ATn Averaging time for non-carcinogans (yr) 30 [} 16 A Contaminated soll area (cm*2) 2.2E+06
BW Body Weight (kg) 70 15 35 w Length of affected soil paraliel to wind {cm) 81502
ED Exposure Duration (yr} 3¢ 3 16 W.ow Length of affected soil paratisl to groundwater (et S1E.02
EF Exposure Frequercy {daysiyr) 350 Uair Ambilent air velocity in mixing zone (em/s) 23E+02
EF.Dem Exposurs Frequency for dermal axpostre 350 defta Air mixing zone height (cm} 2.0E+02
IRgw Ingestion Rate of Water (Vday) Lss Definition of surficial soils {cm) 1.0E+02
IRs Ingestion Rate of Soil {mg/day) Pe Particulate areal emission rate {g/emA/s) 2.2E-10
IRadj Adjusted soif ing. rate {mgeyrkged) #DIV/0l
{Ra.in Inhalation rate indoor (m"3/day) 15 Groundwater Definition {Unis) Value
IRa.out Inhalation rate outdoor {mraiday) 20 delta.gw Groundwater mixing zone dapth (cm} 2.0E402
SA Skin surtace area {darmal} (cmn2) 5.8E+03 208403 1 Groundwater infittration rate {cmiyr) A0E+01
SAadj Adjusted dermal area {cma2wrikg) 21E+03 #OIVD Ugw Groundwater Darcy velocity (em#r) 13E+03
M Soil to Skin adherence factor 1 Ugw.tr Groundwater Transport velocity {cm/yr) 5.0E+03
AAFs Age adjustment on soil ingestion FALSE FALSE Ks Saturated Hydraulic Conductivity{cm/s) 1.0E-03
AAFd Age adjustment on skin surface area FALSE FALSE grad Groundwater Gradient {cr/cm} 4.0E-02
tox Use EPA tox data for air (or PEL based) TRUE Sw Width of groundwater source zone {cm) 1.8E+03
gwhMCL? Use MCL as exposurs limit in groundwater? FALSE Sd Depth of groundwater source zone {cm) 3.0E+02
BC Biodegradation Capacity (mg/L)
BIO? Is Bloattenuation Considared TRUE
phi.eff Effective Porosity in Water-Bsaring Unit 2.5E-01
foc.sat Fraction organic carbon in water-bearing unit 1.0E-03
Matrix of Exposed Persons to Resfdentiat Commercial/industrial
| Comptete Exposure Pathways Chronie Constretn Soit Definition {Units) Value
Groundwater Pathways: he Capillary zona thickness {cm) 5.0E+00
GW.i Groundwaler Ingestion TRUE FALSE hv Vadose zone thickness (cm)
GW.y Volatilization to Qutdoor Air FALSE FALSE tho Soil density (g/em*3) 17
Gw.b Vapor intrusion to Buildings TRUE FALSE oc Fraction of organic carbon in vadose zone 0.01
Soll Pathways phi Soil porosity in vadose zone 038
Sv Volatiles trom Subsurface Soils TRUE FALSE Lgw Depth to groundwater (cm) E0E+02
88.v Volatiles and Patticulate Inhalation TAUE FALSE FALSE Ls Depth 1o top of affected soil (cm) LEE02
S8.d Direct Ingestion and Dermal Contact FALSE FALSE FALSE Lsubs Thickness of affected subsurface soils (e} 25E+02
51 Leaching to Groundwater from all Soils TRUE FALSE pH Soiligroundwater pH 65
Sb Intrusion to Buildings - Subsurface Soils TRUE FALSE il vadose foundation
. phi.w Volumetric water content 0.342 0.12 0.12
phi.a Volumetric air content 0.038 0.26 026
Bullding __ Definftion (Unlts) Residential _ Commercisi
Lb Building volume/area ratio (cm) 20E+02
Matrix of Receptor Distance Residential Commerclalindustrial ER Buiiding air exchange rate {s~-1) 1.4E-04
and Location on- or off-site Distance On-She Distance Or-Site Lerk Foundation crack thickness {cm) 1.56+01
: ela Foundation crack fraction 8005
GwW Groundwater receptor (cm) 9.1E+02 FALSE 9.1E+02 FALSE
5 Inhalation receptor {cm) 9.1E+02 FALSE 91E+02 FALSE
Dispetsive Transport
Matrix of Parameters _ Deflnition (Unlts) Residential Commerciat
Target Rigks Individual Cumulative Groundwater
ax Longitudinal dispersion coefficient fem} 9. 1E+01
TRab Targe? Risk {class A&B carcinogens) 1.0E-08 ay Transverse dispersion coefficignt (cm) 3.0E+01
TRe Target Risk {class C carcinogens) 1.0E-05 az Vertical dispersion coefficient {cm) 4.BE+00
THQ Target Hazard Quotiont 1.0E4+00 Vapor
Cpt Calculation Option (1,2, or 3) 2 doy Transvarse dispersion coefficient {em) 11E+02
Tier RBCA Tier 2 dez Vertical dispersion cosfficient (em) 7.6E+Q1

© Groundwater Services, Inc. (GS1), 1995. Al Rights Reserved.
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,ﬁ Total Risk for Each Pathway
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. Tier 2 Workshest 5.2

Site Name: Zima Canter Comp. (Scenario 1 offsite res} Completed By: Chris Paimer

__ Site Location: 2951 High Street, Oakland, CA Date Completed: 7/26/1997 e . T1OF1?

j Target Risk (Class A & B) 1.0E-6 d mcL exposure limit? Caleulation Option: 3

i SUBSURFACE SOIL SSTL VALUES Target Risk (Class C} 1.0E-5 0 PEL exposure limit?

f (> 3 FT BGS) Target Hazard Quotient 1.0E+0

i SSTL Results For Complete Exposure Patfiways (‘x” f Compiete) T T

i Representative ) o ] T SSTL

! Concentration Soil Volatilization to Soil Volatilization to Applicable | Exceede|

| CONSTITUENTS OF CONCERN X Soll Leaching to Groundwater Indoor Air X | _ OutdoorAir SSTL d? | Required CRF

l : Residential: | Commercial: Regulatory(MCL| Residential: | Commercial: Residential: | Commercial: [ -

f CAS No. Name (mg/kg) 30 feat (onsite) | ). 30feet | fon-site) _ _{on-site} | 30 feet (on-site) | (mgkg) |*BE" if ye Only if “yes™ left

i 71-43-2| Benzene 2.6E-2 #VALUE! NA NA 13E-2 | NA _18E+1 NA #VALUE! | »~ = L BVALUE!

i 100-41-4| Ethylbenzene 1.9E-2 #VALUE! NA NA 69E+1 | NA >Res NA | #VALUE! 3‘"?‘,—“[_._.%@5{,,5 :
#t#it#H | Methyl t-Butyl Ether 9.7E-2 | #VALUE!| NA NA 4.8E+2 NA >Res NA_ | #VALUE! | = = . aVALUE!
108-88-3| Toluene 1.6E-2 #VALUE! NA NA 4.2E+1 NA >Res NA #VALUE! | - 2= | #VALUE! i

i #it##### | Xylene (mixed isomers) 2.8E-2 #VALUE! NA NA >Res NA | >Res | NA | #VALUEI == 1L _#VALUE! |

Software: GSI RBCA Spreadsheet Serial: G-385-FVX-826
© Groundwater Services, inc. (GS1), 1995, Al Rights Reserved. Version: v 1.0

Dot - Ar~sse g Soid reanlts

BH- ﬂl B' C'O, E,. Mw -2’4, g'

Seemacy 1, OPf. s lecidsree




RBCA SITE ASSESSMENT

Tier 2 Worksheet 5.3 b
Site Name: Zima Center Corp, (Scenario 1 offsite res) Completed By: Chris Palmer
Site Location: 2951 High Street, Cakland, CA Date Completed: 7/25/1997 10F1
Target Risk {Class A & B) 1.0E-6 0 mcL BxXposUre fimit? Celeulation Option: 3
GROUNDWATER SSTL VALUES Target Risk (Class C) 1.0E-5 (J PEL exposure limit?
Target Hazard Quotient 1.0E+0
SSTL Resuits For Compieta Exposure Pathways (“x* f Compiste)
Represantative SSTL
Conceniration Groundwater Voiatilization Groundwater Volatilization Applicabla | Excesded
CONSTITUENTS OF CONCERN X Groundwater ingestion X ta Indoor Air to Qutdoor Air SSTL ? | Required CRF
Residential: | Commerdial: Regufatory(MCL):[ Residential: Commercial: Residential Commercial;
CASNo. |Name {ma/L) 30 feet {on-site) 30 feet {on-site) {on-site) {on-sita) {on-site) (mot.__} BB M yes| Only if ‘yes™ istt
71-43-2{Benzene 6.7E-1 #VALUE! NA NA 3.4E-2 NA NA NA $VALUE! | 7o~ #VALUE!
100-41-4|Ethylbenzene 2.0E-1 #VALUE! NA NA 1.1E+2 NA NA NA #VALUE! | »~3-2~| #VALUE!
1634-04-4 Methy! t-Butyl Ether 9.5E+0 #VALUE! NA NA 2.6E+3 NA NA NA #VALUE! { >~ #vaLUR
108-88-3| Toluene 3.1E-1 #VALUE! NA NA 4.6E+1 NA NA NA #VALUE! | 7~~5=1 #VALUER!
1330-20-7| Xylene {mixed isomers) 5.4E-1 #VALUE! NA NA >Sol NA NA NA #VALUE! | 2~ ] #VALUE!
Software: GSI HBCA Spreadshee Serial: G-385-FVX-826
© Groundwater Services, Inc. {GSI}, 1995. Ali Rights Reserved. Version: v 1.0

Dk - Avnang of gpirmmcliilin guptinly yua il

S (- RecanaisSsarel
L;OJM MW—!,Z‘LE:: 1(91 &H-A,’S,Cro,f-
n"V? ﬂWW"‘l

Secamario 1. OFf- sife Residee




\ Worksheet 12,7 RISK ]

Site Name: Zima Center Com. (Scenario 1 Job Identification: 3011
Site Location: 2951 High Street, Oakland, - Date Compieted: 7/25/1997

SUMMARY CALCULATIONS - SSTL BY CUMULATIVE RISK

SSTL exceeded? Relevant SSTL

] f=

f. o L [¥3]

, Z2135]| @ 2 o @

Representative Representative Representative g W 3 g n g
Concentration Concentration Concentration | 2 { 8 | 5 25 8o X
Groundwater Surface Soil SubsurfaceSoil | 2 | € | & 25 £ 235
CAS No. _ Constituent (mg/L) (mgkg) _(mg/kg) S|1a |3 cE aE ®E
71-43-2{Benzene 6.7E-1 0.0E+0 2.6E-2 nio|o 2.0E-1 > 0.0E+0 > 2.6E40
100-41-4|Ethylbenzene 2.0E-1 0.0E+0 1.9E-2 N, 0|0 1.8E-1 > 0.0E+0 > 1.9E40
1634-04~4Methyl t-Butyl Ether 9.5E+0 0.0E+0 9.7E-2 ntol o 8.4E+0 < 0.0E40 > 9.7E+0
108-88-3| Toluene 3.1E-1 0.0E+0 1.6E-2 njolo 2.7E-1 > 0.0E+0 > 1.6E+0
1330-20-7]Xylene (mixed isomers) 5.4E-1 0.0E+0Q 2.8E-2 n,o| o 4.7E-1 > 0.0E+0 > 2.8E+0

Completed By: Chris Paimer Cumulative Target Risk: 0.0E+0
‘ Target Mazard Index: 0.0E+0 Software:  GSI RBCA Spreadsheet
Version: v1.0
© Groundwater Services, Inc. (GSI), 1995. All Rights Reserved. Serial: G-385-FVX-¢
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RBCA TIER 1/TIER 2 EVALUATION

OQutput Table 1

Site Name: Zima Center Com. (Zima 2} Job Identification: 3011 Softwara: GSI RBCA Sproadsheet
Site Location: 2951 High St,, Oakland, CA  Date Completed: 210/67 Varsion: v 1,0
Complated By:  Chris Paimer
NOTE: values which differ from Tier 1 default vatues are shown in bold italics and underfined.
DEFAULT PARAMETERS
Exposurs Residential Commercial/industrial Surfaca Commercialindustrial
FParameter Oefinition (Units) Adult {1-Eyrs) {1-16 yrs) Chronle Constretn Parameters  Definition {Unhs) Residentlal Chronic Construction
ATc Averaging time for carcinogens (yr) Fi] t Exposure duration {yr) 25 1
ATn Averaging time for non-carcinogens {y} 25 1 A Contaminated soil area {cm~2) 2.2E+06 1.0E+06
BW Body Weight {kg} 70 w Length of affected soil parafial 1o wind (em) 1.5E+03 1.0E+03
ED Bxposura Duration {yr) 25 1 W.gw Length of affected soit parallel to groundwater (cr 1.5E403
EF Exposure Fraquency {daystyr) 280 180 Uair Ambient air velocity in mixing zone (envs) 2.3E+02
EF.Derm Exposure Fraquency for demal eXPosUre 250 daelia Air mixing zone height (cm) 20E+02
IRgw Ingestion Rate of Water {Vday) 1 Lss Definition of surficial soils (om) 1.0E4+02
IRs Ingestion Rate of Soil (mg/day) 50 100 Pa Particulate areal emission rate {g/lemn2/s) 2.2E-10
|Radj Adjusted sqil ing. rate (mgeyr/kged) #DIv0! ¥DIV/o!
IRa.in Inhalation rate indoor {m~3/day) 20 Groundwater Definitfon (Units) Valus
1Ra.out Inhalation rate owtdoor {mA3/day)} 20 10 delta.gw Groundwater mixing zone depth {cm) 20E+02
SA Skin surface area {dermal) (cm»2) 5.8E+03 S5.8E4+03 ! Groundwater infiltration rate ({cmiyr) 3.06+01
SAadj Adjusted darmal area {cm2eyr/kg) #¥DIV/Q *DIV/O! Ugw Groundwater Darey velocity {cmiyr} A 7EH)S
M Soil to Skin adherence factor 1 Ugw.tr Groundwater Transport velocity (emfyr) L2E+06
AAFs Age adjustment on soil ingestion FALSE FALSE Ks Saturated Hydraufic Conductivity(cm/s) 1.0E-01
AAFd Ag# adjustment on skin surface area FALSE FALSE grad Groundwater Gradient (¢m/em) T.5E-01
tox Uso EPA tox data for air (or PEL based) TRUE Sw Width of groundwater source zone {cm)
gwMCL? Use MCL as exposure limit in groundwater? FALSE Sd Depth of groundwater source zone fem)
BC Biodegradation Capacity {mg/t)
BIO? Is Bivattenuation Considered TRUE
phi.eff Effective Porosity in Wator-Baaring Unit 38E-O1
foc.sat Fraction organic carbon in water-bearing unit 1.0E03
Matrix of Exposed Persons to Rasidential Commerclalindustrial
Com Pathwa Chronle Constrcin Soll Definitfon {Units) Value
Groundwater Pathways: he Capillary zone thickness {cm) 28E+00
GW.i Groundwater Ingestion FALSE FALSE hy Vadose zone thickness {cm) 23E+02
GW.y Volatilization to Qutdoor Air FALSE FALSE rho Soll density {g/ermn3) 1.7
GW.b Vapor Intusion to Buiidings FALSE TRUE foe Fraction of organic carbon in vadose zone 0.01
Soll Pathways phi Sofl porosity in vadose zone 0.38
Sv Volatiles from Subsurface Soils FALSE FALSE Lgw Depth to groundwater (cm) 246402
8S.v Volatiles and Particulate Inhalation FALSE FALSE FALSE Ls Dapth to top of atfected soil (em) L5E302
58d Dirgct Ingestion and Dermal Contast FALSE TRUE FALSE Lsubs Thickness of atiected subsurface soils fem) L0E+G2
s Leaching to Groundwater from all Soils FALSE FALSE pH Soiligroundwater pH €5
5b intrusion to Buildings - Subsuriace Soiis FALSE TRUE fl vadose foundation
phi,w Volumetric water content 0.342 0.2 012
phi.a Volumetric air content 0.038 0.26 0.25
Buliding Definition {Units) Residentiall  Commercial
b Bullding volume/area ratio (cm) 3.0E+02
Matrix of Receptor Distance Resldantial Commetrcial/industrial ER Building afr sxchange rate {s™1) 23E-04
and Location on- or off-site Distance On-She Distance On-Site Lerk Foundation crack thickness {erm) 1.5E+01
eta Foundation crack fraction 2005
GW Groundwater receptor {cm) TRUE TRUE
s Irhalation receptor (cm) TRUE TRUE
Dispersive Transport
Matrix of : Parameters Definition {Unls) Resldential  Commercial
Target Risks Individuat Curnulative Groundwater
ax Longitudinal dispersion coefficient (cm)
TRab Target Risk (class A&B carcinogens) 1.0E-06 ay Transversa dispersion coafficient {em}
TRe Target Risk (class G carcinogans) 1.0E-05 az Vertical dispersion coefficient {cm)
THQ Target Hazard Quotiont 1.CE+00 Vapor
Opt Caleulation Option (1, 2, or 3) 1 dey Transverse dispersion cosfficient fem)
Tier BBCA Tier 2 dcz Vertical disporsion coefficient {em)

© Groundwater Servicas, Inc, {GESI), 1995. All Rights Resarved.
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Carcinogenic Risk

8.0E-07
7.0E-07
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O Hazard Index 6.0E-05 F

Hazard Index
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Site Name: Zima Center Corp. Scan 2 comm bidg

Site Location: 2951 High St., Oakland, CA

Completed By: Chris Palmer

_Date Completed: 7/25/1997

TerzWorksheets2

10F 1

Target Risk (Class A & B) 1.0B-5 0 MCL exposurs imit?  Caleulation Option: 1
SUBSURFACE SOIL SSTL VALUES Target Risk (Class C) 1.0E-5 O PEL exposure fimit?
(> 3 FT BGS) | _ Terget Hazard Quotient 1.0E+0 o . o B o I
SSTL Results For Complete Exposurs Pathways ("x* H Complete) e
Representative | ] o 1 . o ©O8sTL T
Concentration l ’ Soil Volatilization to | Soil Volatilization to . Applicable i Exceede
CONSTITUENTS OF CONCERN : Soil Leaching o Groundwater XI __Indoorair  IX, OutdoorAir | SSTL | d? | Required CRF
Residential: | Commercial; Regulatory(MCL| Residential: | Commercial: | Residentiai: Commercial: ' :
CASNo. | Name - (mg/kg) —fon:site) | fon-site) | Y (on-site) | _ (on-site) | _fon-site) | {onsite) | {on-sita} | (mgfkg) ,LT!.T__I_f yes Only it *ves” left
. 71-43-2| Benzene 2662  NA | NA NA__ L NA | 82E1 | NA | 23E+2 | B2E1 | 4 1 <1
100-41-4| Ethylbenzene 1.9E-2 NA NA NA | _NA | >Res | NA | >Res >Res | L | <1
#HHHHEE | Methyl t-Butyl Ether 9.7E-2 NA NA NA NA 1T2E43 ' NA >Hes 12B43 | & | <1
108-88-3 Toluene 2.1E-2 NA NA NA NA 11E+2 | NA >Res 1.1E+2 [ W <1
###### | Xylene (mixed isomers) 2.8E-2 NA NA NA | NA >Res | NA | >Res >Res | U <1

© Groundwater Services, Inc. (GSY), 1995, All Rights Reserved,

Daky: Soud dnte o BH-A,BC,0,E ard
Mw -1, %, 5 aulrased,

SoMre: GS| RBCA Spreadshest
Version: v 1,0

Scemanio ¢

. Commeneiat qulcl:\v On-8. 7

Serial: G-385-FVX-826




Completed By: Chris Palmer

RBCA SITE ASSESSMENT )
Site Name: Zima Center Corp. Scen 2 comm bldg

Tier 2 Worksheet 9.3

Site Location: 2951 High St., Qakland, CA Date Completed: 7/25/1997 10F 1
Target Risk (Class A & B) 1.0E-5 T MCL exposure limit? Calculation Option: 1
GROUNDWATER SSTL VALUES Target Risk (Class C) 1.0E-5 O PEL exposure limit?
Target Hazard Quotient 1.0E+0
SSTL Results For Compiete Exposure Pathways (“x" It Complets)
Representative SSTL
Concentration Groundwater Volatilization Groundwater Volatilization|  Applicable | Exceeded
CONSTITUENTS OF CONCERN Groundwater Ingestion X to Indoor Air X to Outdoor Air 8STL ? | PRequiredCRF
Residential: | Commercial: | Regulatory{MCL):| Residentiat: Commercial: Residential Commercial:
CAS No. Name {mg/L) {on-sie) {on-site) (on-site) {on-site} {on-site) {on-site} {on-gite) {mg/L ‘B 1 yos| Only it "yes” left
71-43-2|Benzene 1.2E+1 NA NA NA NA 1.4E+0 NA 3.2E+2 1.4E+Q ] 9.0E+00
100-41-4|Ethylbenzene 8.9€-1 NA NA NA NA >Sol NA >Sol >Sol . <i
1634-04-4Methy! t-Buty! Ether 3.8E+1 NA NA NA NA 6.7E+3 NA >Sol 6.7E+3 d <1
108-88-3| Toluene 5.8E+0 NA NA NA NA 1.6E+2 NA >Sol 1.6E+2 d <1
1330-20-7] Xylene {mixed isomers) 5.8E+0 NA NA NA NA >Sol NA >3ol >Sol ] <1

© Groundwater Services, Inc. (GSI), 1995. All Rights Reserved.

Do Avtrose < ’1“"""‘"’_’“"7""“"”“"’”'0’
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Software: GSI RBCA Spreadsheet
Version: v 1.0
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RBCA TIER 1/TIER 2 EVALUATION

Output Table 1 j

Site Name: Zima Center Corp. Scen 3 conjebrkientiication: 3011
Site Location: 2951 High Street, Qakland, CADate Complated:  7/25/97

Completed By:  Chris Palmer

Soltware: GSI ABCA Spreadsheel
Varsion: v 1.0

NOTE: values which differ fram Tier 1 default valuas are shown in bold italics and undariined,

————

i

DEFAULT PARAMETERS
Exposure Residentlal Commercialindustrisl Surfacs Commerclalindustriat
| Parameter Definition {Units) Adult {1-6yrs) {1-16 yra) Chronlc Constretn Parametsrs Definition (Unks) Resldentiat Chronle Construction
ATe Avaraging time for carcinogens (yr) 70 t Exposure duration (yr) 25 1
ATn Averaging time for non-carcinogens (yr) 25 1 A Contaminated soil area (cm*2) 2.2E+06 1.0E408
Bw Body Waight (kg) 70 w Length of affected soil paratiel to wind {em) 1.5E+03 1.0E+03
ED Esposure Duration (yr) 25 1 W.gw Langth of affected soil paraliel to groundwater (e 1.5E+03
EF Exposure Frequency (daysir) 2580 180 Uair Ambient air velocity in mixing zone (emy's) 2.3E+02
EF.Derm Exposure Frequency for darmal exposure 250 delta Air mixing zone height (cm) 2.0E+02
IRgw Ingestion Rate of Waler {Vday) 1 Lss Definition of surficial soils (omj) 10E402
IRs Ingestion Rate of Soil (mg/day) 50 100 Pa Particulate areal emission rata (gicm~2/s) 22E-10
IRadj Adjusted soil ing. rate (mgeyrkged) *DIv/ol FOIVIOU
1Ra.in Inhalation rate indoor (mA3/day) 20 Groundwater Definlfon {Units) Value
IRa.out Inhalation rate cutdoor (m*Nday} 20 10 delta.gw Groundwater mixing zone depth fem) 2.0E+02
SA Skin surface area (dormal) {cmA2) 5.8E+03 58E+03 | Groundwater infiitration rate {cmfyr) 308401
SAadj Adjusted dommal area (erAZeyTikg) #DIV/0I #DIVIO! Ugw Groundwater Darcy velocity (emiyr)
M Soil to Skin adharence factor 1 Ugw.tr Groundwatsr Transport velocity {em/yr)
AAFs Age adjustment on soil ingestion FALSE FALSE Ks Saturated Hydraulic Conduetivity(em/s)
AAFd Age adjustment on skin surface area FALSE JRUE grad Grouncwater Gradient {cm/em}
tox Use EPA tox data for air {or PEL based) TRUE Sw Width ot groundwater source zone (em)
gWMCL? Usa MCL ag expasure limit in groundwater? FALSE Sd Depth of groundwater source zone {em)
BC Bicdegradation Capacity (mglL)
BIO? Is Bioattenuation Considered FALSE
phi.eff Effective Porasity in Water-Bearing Unit 3.8E-01
foc.sat Fraction organic carbon in water-bearing unit 1.0E-03
Matrix of Exposed Persons to Residential Commerclalindustrial .
| Complete Exposure Pathways Chronic Constretn Soll Definftion {Units) Value
Groundwater Pathways: he Capillary zons thickness (c) S5.0E+00
GW.i Groundwater Ingestion FALSE FALSE hv Vadose zone thickness {cm) §.0E+02
GW.v Volatilization o Qutdoor Air FALSE TRUE tho Seil density (g/emn3) 1.7
GW.b Vapor Intrusion to Buikiings FALSE FALSE foc Fractlon of organic carbon in vadose zone 0.0t
Soll Pathways phi Soll porosity in vadose zone 0.38
Sv Volatiles from Subsurface Soils FALSE TRUE Low Depth to groundwater (cm) E.0E+02
88w Volatiles and Particulate Inhalation FALSE TRUE TRUE Ls Depth to top of affected soil (cm) 1.0E402
85d Direct Ingestion and Dermal Contact FALSE TRUE TRUE Lsubs Thickness of atfected subsurface soils {cm) 20E402
S Leaching 1o Groundwater from all Sois FALSE FALSE pH Soiligroundwater pH 6.5
Sb Intrusion to Buildings - Subsurface Soils FALSE FALSE capillary vadose foundat]
phiw Volumetric watsr content 0.342 0.2 0.12
phia Volumetric air contant 0.038 0.26 0.26
Building Defintion (Units) Residential _ Commerclal
Lb Buiding volume/area ratio {cm) 20E+02 3.0E+02
Matrix of Receptor Distance Residentia} CommercialAndustrial ER Building air exchange rate (s7-1) 14E-04 2.3E-04
and Location on- or off-site Distance On-Site Distance On-Site Lerk Foundation crack thickness (cm) 1.5E+01
eta Foundation ¢rack fraction .01
GwW Groundwater raceptor (cm) TRUE TRUE
s Irhalation receptor {em) TRUE TRUE
Dispersive Transport
Matrix of Parameters  Definltion {Units) Residentlial Commercial
Target Risks Individual Cumulative Groundwater
ax Longitudinal dispersion coefficient (em)
TRab Target Risk (class ASB carcinogens) 1.0E-06 ay Transverse dispersion coefficient (cm)
TRe Target Risk {class C carcinogens) 1.0E-05 az Vertical disparsion coefficient {om)
THQ Target Hazard Quotient 1.0E+00 Vapor
Opt Calewlation Cption (1, 2, or 3} 1 dey Transverse dispersion coefficient (cm)
Tier RBCA Tier 2 dez Vertical dispersion coefficient {em)

® Groundwater Services, Inc, (GS1), 1995, All Rights Reserved.
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Carcinogenic Risk

Total Risk for Each Pathway

M Carcinogenic Risk
B Hazard Index

25E-02

3

2.0E-02 &

T

15E-02 g
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1.0E-02 T
5.0E-03
< 0.0E+00
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Groundwater
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BEBCA SITE ASSESSMENT — — — . TeraWorksheets.z
Site Name: Zima Center Corp. Scen 3 con worker Completed By: Chris Palmer

Site Location: 2951 High Streel, Oakland, CA Date Completed: 7/25/1997 e o 10F 1
5 Target Risk {Class A & B) 1.0E-6 0 mcL exposura limit? Calculation Option: 1
| SUBSURFACE SOIL SSTL VALUES Target Risk (Class C) 1.0E-5 QO PEL exposure limit?
! (> 3 FT BGS) Target Hazard Quotiant 1.0E+0
SSTL Results For Complete Exposure Pathways ("x" if Complete) ~~— = "7 o
Representative | | . ) . ] . _SSTL !
Concentration | Soit Volatilization to Soil Volatitization to | Applicable | Exceeds’ .
CONSTITUENTS OF CONCERN Soil Leaching 1o Groundwater .l _Indoorair  |X Outdoor At~ SSTL | d? | Required CRF
Residential: { Commercial: | Regulatory{MCL! Residential: | Commercial: Residential: | Cormmercial: ; 1
CAS No.  |Name (moka) | (on-site) | (on-site) | 3 (on-site) | (on-site) | (on-site) J—forvsite} | (on-site) | (mafkg) "M 1t yes Only if "yes" left
71-43-2| Benzene L 1.7E+1 NA NA NA _NA | NA | NA 34E+1 | 34E+1 | U T« o
100-41-4| Ethylbenzene 3.9E+1 NA NA NA . NA_ 1 NA | NA | >Res | >Res S
##EHH | Methyl -Butyl Ether 7.6E+0 NA NA NA NA NA NA | >Res >Res = T
108-88-3) Toluene 6.9E+1 NA NA NA NA NA NA | >Res >Res Qo
#HHHHE | Xylene (mixed isorners) 1.7E+2 NA NA NA NA | NA NA >Res | >Res g | <t
Software: GSI RBCA Spreadsheet Serial: G-385-FVX-826
© Groundwater Services, Inc. (GSI), 1995. All Rights Reserved. Version: v 1.0
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RBCA SITE ASSESSMENT ) Tier 2 Workshee? 8.3 }.-
S

ite Name: Zima Center Corp. Scen 3 con worker Completed By: Chris Palmer
Site Location: 2851 High Street, Qakland, CA Date Completed: 7/25/1997 10F1
Target Risk [Class A & B) 1.0E-6 Q mcL exposure limit? Calculation Option: 1
GROUNDWATER SSTL VALUES Target Risk {Class C) 1.0E-5 [ PEL exposure limit?
Targat Hazard Quotient 1.0E+0
SSTL Results For Completa Exposure Pathways ("x" i Complete)
Representative . S8TL
Concentration Groundwater Volatilization Groundwater Volatilization| Applicatle | Exceeded
CONSTITUENTS OF CONCERN Groundwater Ingestion to Indoor Air X to Qutdoor Air SSTL_ | 7 | PRequired CRF
Residential: | Commercial: | Regulatory(MCL): |  Residential: Commercial: Residential Commenrcial:
CAS No. Name [mg/L} [on-site) {on-site)} {cn-site) {on-site} {on-gite) {on-site) {on-sita) {mg/iL y Wi yes| Only if "yes™ left
71-43-2{Benzene 1.2E+1 NA NA NA NA NA NA 2.1E+1 2.1E+1 i <
100-41-4|Ethylbenzene 8.9E-1 NA NA NA NA NA NA >Sol >Sol J <1
1634-04-4|Methyl t-Butyl Ether 3.8E+1 NA NA NA NA NA NA >80l >3S0l ] <1
108-88-3| Toluene 5.8E+0 NA NA NA NA NA NA >Sol >Sol i <1
1330-20-7| Xylene (mixed isomers) 5.8E+0 NA NA NA NA NA NA >Sol >Sol = <1
Software: GSI RBCA Spreadsheet Seral: G-385-FvX-826
© Groundwater Services, Inc. (GSH, 1995. All Rights Reserved. Version: v 1.0
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RBCA TIER 1/TIER 2 EVALUATION Output Table 1 '

Sita Name: Zima Center Comp. Scen 4 comiottidgrammabon: 3011 Software; GSI ABCA Spreadsheet :
Sile Location: 2951 High St., Oakland, CA  Date Completed:  7/25/%7 Version: v 1.0
Completed By: Chris Paimer
NOTE: valuss which ditfar from Tier 1 defautt values are shown in bold italics and underined.
DEFAULT PARAMETERS
Exposure Resldential Commerclalindustrial Surface Cormmercialindustrisl
Parameter Definition (Unlts) Adult {1-6yrs) {1-16 yra) Chronlc Constretn Parametars Definltion {Unlta) Residentlal Chronic Construction
ATc Avaraging time for carcinogens (yr) 70 1 Exposura duration (yr) 25 1
ATn Averaging tima far non-carcinogens (yr} 25 t A Contaminated soll area (em~2) 22E+06 1.0E+06
BW Body Waight (kg) 70 w Length of affected soil parafiel to wind {cm) 1.5E+03 1.0E+03
ED Exposure Duration (yr) 25 1 W.gw Length of affected soit paralief o groundwater [{=4 1.5E403
EF Exposure Frequency (days/yr) 250 180 Uair Ambient air vekscity in mixing zone (cm/s) 2.3E+02
EF.Dem Exposure Frequency for demnal axposure 250 delta Ait mixing zone haight (cm) 2.0E+02
IRgw Ingestion Rate of Water (Vday) 1 Lss Definition of surficial soils (cm) 1.0E+02
IRs Ingestion Rate of Soil (mg/day) 50 100 Pa Particulate areal emission rate {g/ema2/s) 2.2B-30
IRadg Adjustad soil ing. rate (mgeyr/kged) *DIV/O! #0V/01
IRa.in inhalation rate indoor (mA3/day) 20 Groundwater Definttion (Unkts) Value
IRa.cut Inhaiation rate outdoor (mA3/day) 20 ic delta.gw Graundwater mixing zone depth (cm) 2.0E+02
SA Skin surlace area (demal) (cm™2) 5.8E+03 5.8E+03 1 Groundwater infitration rate {cm/yr) 3.0E+01
ShAadj Adjusted dermal araa (emr2wymig) #DIv/! #DIvID! Ugw Groundwater Darcy velacity (cm/yr) 44E+02
M Soil to Skin atherence factor 1 : Ugw.tr Grounciwater Transport velocity (cryr} 1.8E+04
AAFS Age adjustment on soil ingestion FALSE FALSE Ks Saturated Hydraulic Conductivity(cm/s) 1.0E-02
AAFd Agae adjustmant on skin surface area FALSE FALSE grad Groundwater Gradient (cm/cm) 1.4E02
tox Use EPA tox data for air {or PEL based) TRUE Sw Width of grouncdwater source zone (cm}
SwWMCL? Use MCL as exposure limit in groundwater? FALSE Sd Depth of groundwater source zene (om}
BC Biodegradation Capacity (mg/L)
BIO? 1s Bicattenvation Considerad TRUE
phi.eff Eftoctiva Porostty in Water-Bearing Unit 2.5E-01
foc.sat Fraction crganic carbon in water-bearing unit 1.0E-03
Matrix of Expossd Persons to Residential Commerclalindustrial
Complets Exposure Pathways. Chronle Constretn Soll Definttion (Units) Valua
Groundwater Pathways: he Capillary zone thickness (cm) L.8E+00
GW.i Groundwater Ingestion FALSE FALSE hv Vadose zone thickness (cm)
GW.y Velatilization 1o Qutdoor Air FALSE FALSE tho Soil density (g/cm~3) 1.7
GW.b Vapor Intrusion to Buildings FALSE TRUE foc Fraction of organie carbon in vadese zone 0.01
Sofl Pathways phi Soil porosity in vadose zong 0.38
Sv Volatites from Subsurfaca Soils FALSE TRUE Low Depth {o groundwater {cm) S5E+02
SS.v Valatiles and Particulate Inhalation FALSE FALSE FALSE Ls Depth to top of affected soil {cm) 15Ex02
554 Direct Ingestion and Demal Contact FALSE TRUE FALSE Lsubs Thickness of affected subsurface soils (cm) 2.0E+02
SJ Leaching to Groundwater from all Soils FALSE FALSE pH Soigroundwater pH 6.5
Sb Intrusion to Buildings - Subsurace Soits FALSE TRUE capiliary vadose foundation
: phiw Volumetric water content 0.342 612 0.12
phi.a Volumetric air content 0.038 0.26 026
Building Dafinitlon (Units) Residentlal _ Commercial
Lb Building volume/area ratio (em) 3.0E+02
Matrix of Receptor Distance Resldentlal Commerclal/industrial ER Building air exchange rate {s*-1) 2.3E-04
and Location on- or off-site Distance On-Site Distance On-She Lark Foundation crack thickness (cm} 1.5E+01
ata Foundaticn erack fraction 0.005
GW Groundwater receptor (cm) TRUE TRUE
s Inhafation receptor {om) TRUE TRUE
Dispersive Transport
Matrix of Parameters _Definition (binlts) Residentlal  Commercial
Target Risks Individual Cumulative Groundwater
ax Lengitudiral dispersion cosfficient (cm)
TRab Target Risk (class A&B carcinogens) 1.0E-05 ay Transverse dispersion coetficient (crm)
TRe Target Risk {ciass C carcinogens) 1.0E-05 az Vertical dispersion coefficient {om)
THQ Target Hazard Quotisnt 1.0E+00 Vapor
Opt Calcutation Option (1, 2, or 3) 1 dey Transversa dispersion coefficient (cm)
Tier RBCA Tier 2 dez Vertical dispersion coefficient {cm)

@ Groundwater Services, Inc. (GS1), 1995. Alj Rights Reserved.

Sctmaro ¢. P«u;wscd Cormntaciad Gu,‘]dr‘rj AMANW- 5

(ot 10°%)
.




RBCA SITE ASSESSMENT
Coempleted By: Chris Palmer

Site Name: Zima Center Corp. Scen 2 comm bidg
Site Location: 2951 High §t., Oakland, CA

Date Completad: 7/25/1997 e R 10F1
' Target Risk (Class A & B) 1.0E-5 QO MCL exposure limit? Calculation Option: 1
| SUBSURFACE SOIL SSTL VALUES Target Risk (Class C) 1.0E-5 O PEL exposure limit?
i (> 3 FT BGS) Target Hazard Quotient 1.0E+0 - o
: SSTL Reaufts For Completa Exposure Pathways ("x" if Complate) e
! Reprosentative [ e ) . | SSTL
on Soil Volatilization to Soil Volatiiization to Applicable | Exceede,
CONSTITUENTS OF CONCERN Seil Leaching to Groundwater X Indoor Air Outdoor Air S8TL a7? i Required CRF
Residential; |Commercial: Regulatory{MCL| Residential: Commercial: | Residential: | Commercial: :
| |CAS No. Nama (mg/kg) _fonsite) | (on-site)_| )} fon-site) _fon-site} | (on-site) | _{on-site) {on-site) {mg/kg) __ .Jxes  Only if “ves™ left
! 71-43-2| Benzene 2.6E-2 NA NA NA | NA | B2E-1 1 NA | 23Es+2 52E-1 | U -« '
| 1_100-41-4] Ethylbenzene 1.9E-2 NA NA NA NA >Res | NA | _>Res | >Res | 0 | <1
###N | Methyt t-Butyl Ether 9.7E-2 NA NA NA NA 1.2E+3 NA >Res 1.2E+3 4 <1
108-88-3| Toluene 2.1E-2 NA NA NA __NA 1.1E+2 NA >Res 11E+2 8] <1
| ###HH# | Xylene (mixed isomers) 2.8E-2 NA NA NA NA >Res | NA | >Res >Res U | <«
Software: GS{ RBCA Spreadshest Serial: G-385-FVX-826
© Groundwater Services, Inc. (G81), 1995. All Rights Reserved. Version: v 1.0
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: RBCA SITE ASSESSMENT ] Tier 2 Worksheet 9.3 1.
Site Name: Zima Center Corp. Scen 4 comm bidg cver MW5S Completed By: Chris Palmer

Site Location: 2951 High St., Oakland, CA Date Complated: 7/25/1997 1OF 1
Target Risk {Class A & B) 1.0E-5 L) MCL exposure limit? Calculation Option: 1 '
GROUNDWATER SSTL VALUES Target Rigk (Class C) 1.0E-5 O PEL exposure limit?
Target Hazard Quotient 1.0E40
SSTL. Results For Complete Exposurs Pathways ("x* if Complete)
Represantative SSTL
Concentration Groundwater Volatilization Groundwater Volatilization Applicable | Exceeded
CONSTITUENTS OF CONCERN Groundwater Ingestion X to Indoor Air to Qutdoor Air SSTL ? Required CRF
Residential: | Commercial: Regulatory(MCL):| Residential: Commaercial: Residential Commercial;
CAS No. Name {mgL) {on-site} {on-site} {on-site) {on-site) {on-site) {on-site) {on-sita) {mg/L ‘B i yos| Only it *yes” left
71-43-2|Benzene 1.2E+1 NA NA NA NA 1.4E+0 NA NA 1.4E+0 | | 8.0E+00
100-41-4|Ethylbenzene 8.9E-1 NA NA NA NA >Sol NA NA >Sol - <1
1634-04-4{Methyl t-Butyl Ether 3.8E+1 NA NA NA NA 7.3E+3 NA NA 7.3E+3 i <1
108-88-3[Toluene 5.8E+0 NA, NA NA NA 1.7E+2 NA NA 1.7E+2 ' <1
1330-20-7]Xylene (mixed isomers) 5.8E+0 NA NA NA NA >Sol NA NA >Sol Wl <}
Software: GSI RBCA Spreadsheet Serial: G-385-FVX-826
© Groundwater Services, Inc. (GS), 1995. All Rights Resarved. Version: v 1.0
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RBCA TIER 1/TIER 2 EVALUATION

Output Table 1 j .

. .
Site Name: Zima Center Corp. Scen 4 cordmblickytiention: 3011 Softwara: GS! RBCA Spreadsheet -t
Site Location: 2951 High St, Oakland, CA Date Completed:  7/25/87 Version: v 1.0
Compietad By:  Chris Paimer
NOTE: values which differ from Tier 1 default values are shown in bold italics and underiined.
DEFAULT PARAMETERS *
Exposure Resaidentiat Commercialindustrial Surface Commercialindustrial
Parameter Definition {Units) Adutt (1-6yrs) (1-16 yrs) Chronle Consiren Paramoters _Definition (Units) Rasidential Chronie Construction
ATe Averaging time for carcinogens (yr) 70 1 Exposure duration {yr) 25 1
ATn Averaging time for non-carcinogens (yr) 25 1 A Contaminated soil area (cm~2) 2.2E+06 1.0E+08
BW Hody Weight (kg) 70 w Length of atfected soil parallel to wind {ern) 1.5E403 1.0E+03
ED Exposure Duration (yr) 25 1 W.gw Length of affected soil paratie! to groundwater (cr 1.5E+03
EF Exposure Frequancy {days/yr) 250 180 WUair Ambient air velocity in mixing zona {em/s) 2.3E+02
EF.Dem Exposure Frequency for demmal exposure 250 deita Air mixing 2one height {cm) 2.0E+02
1Rgw Ingestion Rate of Water (Vday) 1 Lss Definition of surficial scils (cm) 1.0E+02
IAs Ingestion Rate of Soil {mg/day) 50 160 Pe Particulate areal emission rale (g/lemn2rs) 2.2E-10
IRadj Adiusted soil ing. rate (mgeyrkged) #DIVIol #DIV/OI
IRa.in Inhalation rate indoor {mA3/day) 20 Groundwater Definltion {Units} Yalue
IRa.qut Inhalation rate outdoor (m~2/day) 20 10 deita.gw Groundwater mixing zone depth {cm}) 2.0E+02
SA Skin surface area (dermal) {ema2) 5.8E+03 5.8E+03 | Groundwater infiltration rate (cm/yr) 3.0E+01
SAadj Adjusted dermal area [em~2eyrikg) #DIV/0 *OIV Ugw Groundwater Darcy velocity (cmiyr) 44E£403
M Soil{o Skin adherence factor 1 Ugw.tr Groundwater Transpert velocity {emiyr) 1.8E+04
AAFs Age adjustment on soil ingastion FALSE FALSE Ks Saturated Hydraulic Conductivity{cm/s) 1.0E-02
AAFd Age adjustment on skin surface area FALSE FALSE gradt Graundwater Gradient (cm/cm) 1.4E-02
tox Use EPA tox ¢ata for air {or PEL based) TRUE Sw Width of grouncwater seurce zone {cm)
owMCL? Use MCL as exposurs limit in groundwater? FALSE Sd Degpth of groundwater source zona {em)
BC Biodegradation Capacity (mgA.)
BiO? Is Bioattenuation Considerad TRUE
phi.eff Effective Parosity in Water-Bsaring Unit 2.5E-01
foc.sat Fraction organic carbon in water-bearing unit 1.0E-03
Matrix of Exposed Persons 1o Resldential Comemerclalindustrial
e Pathways Chronle Constrctn Sall Definttion {Unlts} Value
Groundwater Pathways: he Capillary zone thickness {cm) 9.8E+00
GW.i Groundwater Ingestion FALSE FALSE hv Vadose zone thickness (cm) SAE102
Gw.y Volatifization to Quidoor Air FALSE FALSE tho Soil density {g/em~3) 1.7
GW.b Vapor Intrusion 10 Buildings FALSE TRUE foc Fraction of organic carbon in vadose zone 0.01
Soll Pathways phi Soit porosity in vadose zone 0.38
Sv Volatiles from Subsurface Soils FALSE TRUE igw Depth to groundwater {cm) S5E+02
S8v Volatiles and Particulate Inhalation FALSE FALSE FALSE Ls Depth to top of affected soil {cm) 158402
835.d Direct Ingastion and Dermai Contact FALSE TRUE FALSE Lsubs Thickness of atfected subsurface soils {cm) L0E+02
EA Leaching to Groundwater from afl Soils FALSE FALSE pH Soiligroundwater pH 6.5
S.b Intrusion to Buildings - Subsurface Soils FALSE TRUE capfllary vadose foundation
phi.w Volumetric water content 0342 0.12 0.12
phi.a Volumatric air content 0.038 026 026
Building __Definition (Units) Residential __Commercia!
Lb Building volume/area ratio {cm) 30E+02
Matrix of Receptor Distance Residential Commerclal/industrial ER Building air exchange rate ($7-1) 2.3E-04
and Location on- or off-site Distance On-Slie Distance On-Site Lerk Foundation crack thickness (cm) 1.5E+01
ata Foundation crack fraction 2.005
aw Groundwater raceptor {cm) TRUE TRUE
S Inhalation receptor (cm) TRUE TRUE .
Dispersive Transport
Matrix of Paramsters _Definitton {Units) Residential _ Commercial
Target Risks individual Cumulative Groundwater
ax Longitudinal dispersion coefficient {cm)
TRab Target Risk {class A&B carcinogens) 1.0E-06 ay Transverse dispersion coefficient (cm)
TRe Target Risk {class C carcinogens) 1.0E-05 az Vertical dispersion coefficient (cm)
THQ Target Hazard Quotient 1.0E+00 Vapor
Opt Calculation Option (1, 2, or 3} 1 : dey Transverse dispersion coefficient {cm)
Tier RBCA Tier 2 dez Vertical disparsion coefficient {em)

© Groundwater Services, Inc. (GSI), 1995, Al Rights Reserved.
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R Y e g eyt FBCA_STTE ASSESSHENT R C TezWenahesise T .
Site Name: Zima Center Corp. Scen 4 comm bldg over MWS Completed By: Chris Palmer
Site Location: 2951 High S1., Oakland, CA Date Completed: 7/25/1997 i 1OF1
| Target Risk (Class A & B) 1.0E-6 0 MCL exposure limit? Caleulation Option: 1 R
r’ SUBSURFACE SOIL SSTL VALUES Target Risk (Class C) 1.0E-5 2 PEL exposure limit?
(> 3 FT BGS) | Target Hazard Quotient 1.0E+0 ) o N )
SSTL Resuits For Complete Exposure Pathways ('X_'—H.EBEB-‘&B) - 7:““" - W:_"- -
Representative ] o | . » I SSTL |
on Sofl Volatilization to Soil Volatifization to | Applicable | Exceede|
CONSTITUENTS OF CONCERN Soil Leaching to Groundwater A IndoorAir | X Outdoor Air S8TL d? Required CRF
Residential: (Commarcial; Regulatory(MCL, Residential: | Commerciat: Residential: | Commaercial;
CAS No. __ |Neme (ma/kg) fon-site) : (onsite) | ) {on-site) | —fonsite) [ (on-site) , fon-site) | (on-she) | (m _-..Ll,:_lu_s_ér@lv_iuesiI,e!t
71-43-2| Benzene 2.6E-2 NA NA NA NA_ | 52E2 | NA 23E+1 | 52E-2 | O | a1
100-41-4| Ethylbenzene 1.9E-2 NA NA NA NA >Res ¢ NA >Res >Res | U | <1
####R# | Methyl t-Butyl Ether 9.7E-2 NA NA NA NA 12643 |  NA >Res 12E43 | o<1
108-88-3| Toluene 2.1E-2 NA NA NA NA 11E+2 | NA >Res 11E+2 ] =<1
###4### | Xylene (mixed isomers) 2.8E2 NA NA NA NA >Res | NA >Res | >Res | O | 1
Software: GSI RBCA Spreadsheet Serial: G-385-FVX-826

© Groundwater Senvices, Inc. (GS), 1995. All Rights Reserved. Version: v 1.0
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RBCA SITE ASSESSMENT )
Site Name: Zima Center Comp, Scen 4 comm bldg over MW5

Saeumade 4. pn)’w

el (muticiad ﬁuﬁulo\fu;
s (att07)

Tier 2 Worksheet 9.3
Completed By: Chris Paimer
Site Location: 2851 High St., Oakland, CA Date Complsted: 7/25/1997 10F 1
Target Risk (Class A & B) 1.0E-6 ' McL exposura limit? Caleulgtion Option: 1
GROUNDWATER SSTL VALUES Target Risk (Class C) 1.0E-5 O PEL exposure mit?
Target Hazard Quotient 1.0E+0
SSTL Results For Complets Exposure Pathways ("x" i Complete}
Representative SSTL
Concentration Groundwater Volatilizatior Groundwater Volatilization|  applicable | Exceeded
CONSTITUENTS OF CONCERN Groeundwater Ingestion X to Indoor Air to Outdoor Air S8TL ? | Required CRF
Residential: | Commercial: | Regulatory{MCL):| Residential: Cornmercial: Residential Commercial:
ICASNo.  |Name {mg/L) {on-site) {on-site) {on-site) {on-site) _ {on-sita) [or-site) {on-site) tmgh | W 1 yes| Only if ‘yes™ ieft
71-43-2|Benzene 1.2E+1 NA NA NA NA 1.4E-1 NA NA 1.4E1 ] 8.4E+M
100-41-4|Ethylbenzene 8.9E-1 NA NA NA NA >Sol NA NA >Sol i <1
1634-04-4|Methyl t-Butyl Ether 3.8E+1 NA NA NA NA 7.3E+3 NA NA 7.3E+3 | <1
108-88-3| Toluene 5.8E+0 NA NA NA NA 1.7E+2 NA NA 1.7E+2 J <1
1330-20-7| Xylene {mixed isomers) 5.8E+0 NA NA NA NA >Sol NA NA >Sol d <1
Software: GSI RBCA Spreadsheet Seral: G-395-FVX-826
© Groundwaler Services, Inc. (GSI), 1995. All Rights Reserved. Version: v 1.0
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